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Abstract

An ongoing debate revolves around whether non-native (L2) speakers resolve
discontinuous linguistic dependencies, such as subject-verb agreement and reflexive
dependencies, similarly to native (L1) speakers. Variable findings across studies have contributed
to this ongoing discussion. Among the different factors suggested to explain potential L1/L2
processing differences, is the role that the working memory retrieval mechanism, which subserves
dependency processing, may play in L2 processing. While effects associated with this retrieval
mechanism, namely similarity-based interference effects, have been extensively investigated in

L1 processing, their relevance to L2 processing remains speculative.

The question of whether the computation of subject-verb agreement and reflexive
dependencies relies on the same memory retrieval mechanism has also been a subject of debate
in the L1 processing literature. This thesis aims to examine these two dependencies, subject-verb
agreement and reflexive-antecedent dependencies, in parallel experimental settings within the
same group of participants at different proficiency levels. This approach offers a valuable means
to understand L2 processing patterns across dependencies and brings us closer to reaching a
general agreement on L1/L.2 processing similarities and differences, while minimizing individual

variation.

Through two large-scale studies employing offline and online measures, the results
generally indicated that L2 speakers’ processing patterns are largely similar to those of L1
speakers. L2 speakers demonstarted sensitivity to grammatical constraints without an increased
vulnerability to interference effects compared to L1 speakers. Reduced grammaticality effects,
however, were observed specifically for S-V agreement in L2 speakers, while no such attenuation

was found for reflexive-antecedent dependencies when compared to L1 speakers. Proficiency



analysis revealed that this discrepancy may be driven by the performance of lower proficiency L2
speakers in S-V agreement, contradicting the more target-like processing profile observed in

higher proficiency L2 speakers.

Taken together, the overall pattern of results suggests that L1/L2 processing follows a
similar manner, and any potential quantitative differences can be attributed to individual

differences, particularly in L2 proficiency.
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CHAPTER ONE

1. Introduction

Forming syntactic dependencies between non-adjacent constituents is a prerequisite for
successful language comprehension. For instance, matching a verb with its grammatical
controller, the subject, as in (1), or linking anaphoric expressions, such as reflexives, to their
antecedents as in (2), correctly and rapidly requires the integration of different sources of
information in real time. This process provides the parser with information about structural

relations in the context, which ultimately contributes to successful comprehension.

(1) The key to the cabinet was rusty.

(2) The boy near the man hurt himself.

The processing of such dependencies has informed debate about native (L1) and non-
native (L2) processing, but how to explain potential L1/L2 differences is contested. An influential
account posits that L2 speakers, defined in this thesis as those who started learning an L2 after
acquiring their native language at the earliest after age 5 compared to native speakers who have
learnt the language since birth, have difficulty applying syntactic constraints during processing
relative to L1 speakers, which may create different parsing mechanisms (The Shallow Structure
Hypothesis, SHH, Clahsen & Felser, 2006a, 2018). Others, alternatively, attribute L1/L2 potential
differences to cognitive demands or individual differences in proficiency or lexical processing
ability, rather than differences in syntactic processing per se (Hopp, 2014; Lim & Christianson,
2014; McDonald, 2006; Sagarra & Herschensohn, 2010). More recently, Cunnings (2017) argued
that L2 speakers can employ the same syntactic parses as L1 speakers, and differences can be

rather explained in terms of working memory operations that underpin sentence comprehension.



Against this background, whether L2 speakers violate constraints on linguistic
dependencies during processing has been important in assessing these theories, but existing
research has revealed mixed findings. While some studies suggest L1 speakers and L2 speakers
compute linguistic dependencies in a similar manner, others indicate that they resolve
dependencies differently (Dallas & Kaan, 2008; Felser, 2015; see Roberts, 2013 for a review). A
number of factors may influence these findings. L2 speakers’ performance may vary depending
on the type of dependency, the L1-L2 combinations, the measures used and the participants’
individual characteristics. Therefore, we contribute to this theoretical debate by examining
subject-verb (S-V) agreement and reflexive-antecedent dependencies. We are unaware of any
existing study that has examined these two dependencies in the same L2 group. In the L1
processing literature, whether S-V agreement and reflexive resolution are resolved via the same
mechanism during sentence processing is debated (e.g., Dillon, Mishler, Sloggett, & Phillips,
2013; Jager, Mertzen, Van Dyke, & Vasishth, 2020). In light of this variation, this thesis compares
whether the same mechanism is employed when resolving these two dependencies in L2

processing, as well as whether L1 and L2 processing differ in this respect.

Given that S-V agreement and reflexive dependencies share similar properties in Arabic
and English (see Chapter 2.2.2), these linguistic phenomena were chosen so that L1 influence that
results from differences between languages can be diminished and complete focus will be given
to the mechanisms that underpin L2 processing. Apart from the similarity of S-V agreement and
reflexives in both languages, both dependencies require the retrieval of a subject during
incremental processing for dependency formation, and they both require the subject to generally
show the same agreement features as the dependent element (the verb or reflexive) that similarly
distinguishes different feature values. In this sense, there is an agreement constraint or relation
between the dependent elements, although agreement for S-V agreement is based on

morphosyntactic indexing for event participants (Corbett, 2006), while reflexive-antecedent



agreement is part of a referential relation or dependency between two noun phrases that is
primarily based on binding condition A (Baker, 2008; Chomsky, 1981; Dillon et al., 2013;

Kratzer, 2009).

Processing such linguistic relations have been argued to rely on a cue-based memory
retrieval mechanism that deploys the linguistic cues associated with a given dependency from
linguistic memory to resolve that dependency (Lewis & Vasishth, 2005; Lewis, Vasishth, &
Dyke, 2006; McElree, 2000; McElree, Foraker, & Dyer, 2003). By way of illustration, in the
following classic example taken from Pearlmutter, Garnsey and Bock (1999), the main verb ‘was’

needs to be connected to its target subject ‘the key’ to complete the S-V agreement dependency.

(3) a Thekey ( * Su”f"“) to the cabinet (+ singular) Was {* S”bf"’“} rusty ...

+ singular +singular
b. The key ([ subject ) to the cabinets c+ piuranWas {52} rusty ...
c. *The key ([ 54/ect ) to the cabinets ¢+ puuran Were {*42e} rusty ...
d. *The key (757t ) to the cabinet ¢+ singular) Were {*40/ct} rusty ...

The reflexive-antecedent dependency in example (4) also needs to be resolved to
comprehend the sentence correctly. In order to achieve this, the reflexive ‘himself/herself” should
be bound by a c-commanding subject within the local domain, here, ‘the schoolboy’ as per

Principle A of Binding Theory (Chomsky, 1981, 1986).

.
(4) a. The schoolboy <+ ctsgf)r]nerflfmd> who asked the man (+ masculine) had prepared

+ masculine
+ subject

himself [+ c - command] e

+ masculine

+ subject
b. The schoolboy (+ c —S;#fr;and> who asked the woman (+ feminine) had prepared

+ masculine
+ subject ]

himself [+ ¢ — command

+ masculine
+ subject

c. The schoolboy (+ c— command) who asked the woman (+ feminine) had prepared

+ masculine
+ subject ]

herself [+ ¢ — command
+feminine



+ subject
d. The schoolboy | + ¢ —S;rjnerfland> who asked the man (+ mascutine) had prepared

4 subject ]+masculine
subjec
herself i+ c—command}

+feminin

According to cue-based parsing, the parser accesses memory representations when
reaching the verb in (3) or reflexive in (4) to retrieve the target item (‘the key’ in (3) or ‘the
schoolboy’ in (4)) for dependency resolution. Retrieval cues derived from the local syntactic
context and the item that triggered this process will be used to guide retrieval. For instance,
{+subject} and {+singular} are set out by the verb in (3a/b) to seek out a matching noun that can
act as the subject of the verb ‘was’. Similarly, the reflexive in (4a/b) may use {+subject},
{+c — command}' and {+masculine} to find an antecedent with matching features. However, the
presence of similar items or ‘distractors’ in memory that partially match the retrieval cues may
decrease the possibility of retrieving the target item and potentially cause retrieval errors. This is
known as similarity-based interference (Lewis et al., 2006; Nicenboim & Vasishth, 2018; Parker,
Shvartsman, & Van Dyke, 2017; Vasishth, Nicenboim, Engelmann, & Burchert, 2019). For
example, in (3a/c), the complex noun phrase headed by ‘the key’ also includes a distractor (‘the
cabinet/s’) that may interfere during dependency resolution when it matches the verb number.
The overlap in gender between the distractor (‘man/woman’) and the reflexive in (4a/c) can also
increase the possibility of wrongly retrieving the partially matching distractor. This similarity-
based interference is predicted to possibly cause different effects on readers’ processing patterns

(see Chapter 2.2.3 for further detailed discussion).

Some L1 processing studies have argued though that susceptibility to interference effects

during S-V agreement and reflexive-antecedent dependencies processing may differ, such that S-

! Technically, c-command is a relational syntactic concept that describes the relation between two constituents, rather
than a static feature. Therefore, a more complex computation is involved in tracking c-command relative to static
features (Jager, Engelmann, & Vasishth, 2017). This distinction is beyond the scope of the thesis, but see Kush (2013)
for further discussion.



V agreement is prone to interference effects whereas reflexives resist interference effects (Dillon
et al., 2013). This has led to the suggestion that the reflexive dependency completion process is
guided only by syntactic cues, while agreement features that can be obtained from lexical items
during the retrieval process are not used as is the case for S-V agreement (Dillon et al., 2013).
Others, however, argued that both dependencies can similarly be susceptible to similarity-based
interference effects (Jager et al., 2020). As how readers resolve these two dependencies has been

debated in L1 processing, we also aim to assess this controversy in L2 processing.

Inspired by this increasing interest in memory mechanisms that subserve sentence
processing, Cunnings (2017) proposed a new perspective on L2 processing arguing that L2
speakers’ success in resolving a dependency might depend on the properties of the other
constituents in the sentence. That is, the similarity of other constituents to the target dependent
element that needs to be retrieved may influence the potentiality to locate the target element in
memory and retrieve it. With respect to L1/L2 processing differences, L2 speakers were
specifically argued to be more susceptible to similarity-based interference effects than L1
speakers. A highlight of the thesis thus is its focus on a rarely explored aspect of L2 processing
and which has recently been proposed by Cunnings (2017), similarity-based interference during
cue-based memory retrieval parsing. To avoid terminological confusion, it is worth notifying here
that ‘L1 influence’, ‘L1 transfer’ and especially ‘L1 interference’ are notions found and studied
independently in second language acquisition literature (SLA) to refer to the influence of one
language on the other and should not be confused with the term ‘similarity-based interference’.
The term ‘interference’, as a shorthand to ‘similarity-based interference’, that will be used
throughout this thesis is discussed differently in sentence processing literature and will only be
used to refer to the potential outcome that may result from processing similar constituents within
a sentence in line with the similarity-based interference phenomenon. As such, ‘interference’ as

discussed within this thesis relates to interference from constituents within a sentence during



processing, while I will use the term ‘transfer’ to describe the potential influence of one language

on another.

Taken together, in two large-scale studies using offline and online measures, our goal is
to examine the processing patterns of L2 speakers during dependency resolution in S-V agreement
and reflexives. We aim to explore whether working memory operations, specifically the memory
retrieval mechanism, can account for any potential L1/L2 processing differences. Additionally,
we will examine whether alternative explanations of L2 processing can clarify our findings. This
thesis is structured as follows. The next chapter begins by laying out the linguistic background of
S-V agreement and reflexive dependencies in English and Arabic, followed by a thorough review
of relevant theoretical dimensions and empirical literature related to the linguistic phenomena
under study. It will then proceed to discuss research aims and predictions. Chapter 3 presents
Study 1 that examined S-V agreement and reflexive-antecedent dependencies using
grammaticality judgement and self-paced reading tasks along with other individual differences
measures. To further evaluate the findings of Study 1, Chapter 4 presents Study 2 which examined
reflexive-antecedent dependencies but with a number manipulation rather than gender as was
done in Study 1. Chapter 5, finally, concludes this thesis with a general discussion of the findings
considering different theoretical accounts on factors that may influence L2 processing and
assessing which can best explain L2 speakers’ performance. To briefly summarise the main
findings from these experiments, the results suggest that L1 and L2 speakers resolve dependencies

similarly, but individual differences in proficiency appear to modulate L2 processing patterns.



CHAPTER TWO

2. Literature Review

2.1 Overview

This chapter initially describes the linguistic context of S-V agreement and reflexives in
English and Arabic, followed by a discussion of L1/L2 theoretical accounts to sentence
processing, with a specific focus on working memory conceptualisations and cue-based memory
retrieval interference. Empirical research relevant to the focus of the study will be reported from
L1 and L2 literature. The chapter then concludes with a detailed description of the research aims

and questions that will be addressed.

2.2 Linguistic Background

2.2.1 Subject-verb agreement dependency.

Online grammatical integration of structural features manifested morphologically on
individual lexical elements is an essential aspect of sentence comprehension in real time. This is
evident in the case of subject-verb agreement, a relationship displayed in many languages in
which verbs generally change in form according to subject features. Subject-verb agreement
dependency is the first linguistic phenomenon considered in this research to investigate L2
processing. As languages vary in the degree to which their morphosyntactic systems demonstrate
conceptual and formal distinctions, subject-verb agreement in English and Arabic will be

discussed below.

2.2.1.1 Subject-Verb Agreement in English.

English has little agreement morphology, but subject-verb agreement is one place where
it is found. Agreement in number is the most fundamental type of concord considered in
agreement studies. Number feature is reflected overtly in English on nominals and most verbs.

The plural morphological inflection -s’ that number has on nouns means numerous entities in the

7



real world and its absence, generally, indicates one entity. With regards to verbs, English has two
compositionally different verbs: thematic verbs that can be divided into smaller morphological
units as a stem and bound morpheme (e.g., write+s) and copulas or verbs be (am, is, are, was and
were). Number manifestation on verbs is syntactically dependent and can be clearly demonstrated
by the copulas and the present 3" person singular verb that is inflected with -s among other forms?

as illustrated below.
5) Thematic Verb
a. The student writes a letter every day.
b. The students write a letter every day.
(6) Copula (Verb be)
a. The boy is a student in this school.

b. The boys are students in this school.

In (5a/6a), the subjects ‘the student/the boy’ are singular noun phrases (NPs) with ‘zero’
or ‘@’ singular number morphology, which signifies a single real-world entity and hence requires
a singular verb. Such verbs can be a thematic verb as in (5a) in which the verb ‘writes’ should be
inflected with -s that denotes present 3" person singular to agree with the singular subject or a
copula be as in (6a) where the verb (is) is an individual lexical item that specifies the singular
number feature per se as a free morpheme. Likewise, the plurality of subjects ‘the students/boys’
in (5b/6Db) is displayed by the attached bound morpheme -s signifying that a plural verb is needed.

If the context requires a copula be, such as in (6b), the appropriate verb (in this case, ‘are’) would

2 The past tense of copulas also constitutes number, e.g. He was and we were whereas the past tense of thematic
verbs does not. However, tense inflection is not within the scope of this research.



be sought to agree with the plural subject. However, in the case of a thematic verb, there would
be no overt morphology marking. Infl and related agreement features remain evident, however.
In the example, (‘the students write...”), the verb contains features for person (3) and number
(plural), which happen to be not explicitly manifested. Although overt verbal suffixes do not
demonstrate these abstract features, we realise that they should be present at some level due to
various agreement patterns (White, 2003, p. 180). Thus, replacing the singular verb in (5a/6a)
with a plural verb or vice versa for (5b/6b) leads to ungrammaticality because of the mismatch

between the verb and its subject in number.

2.2.1.2 Subject-Verb Agreement in Arabic.

In Modern Standard Arabic (henceforth, MSA or just ‘Arabic’), number is also taken into
account when a subject and a verb enter into an agreement relation. As for agreement morphology
on nominals, number feature is realised morphologically and is significant for the process of S-V
agreement. Similar to English, unmarked nouns are generally singular, but dual and plural
nominals have number features morphologically marked, as demonstrated in Table 13. Verbs
additionally mark morphologically for number in the same way as nominals as shown in Table
24,

Table 1

Nouns in MSA in which morphological endings denote number values.

Masculine Feminine Translation

muSallim muSallimah One teacher (singular)
muSallim-a:n muSallim-ata:n Two teachers (dual)
muSallim-u:n muSallim-a:t More than two teachers (plural)

3 The morphological suffixes used here are for the nominative case.
4 The verbs in the table are imperfective in the present, but S-V number agreement is obligatory regardless of the
tense.
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Table 2

Thematic verbs in MSA in which morphological affixes denote number values.

Masculine Feminine Translation
ya-drusu ta-drusu He/She studies (singular)

ya-drus-a:n ta-drus-a:n They study (dual)

ya-drus-u:n ta-drus-na They study (plural)

Having described agreement morphology for nominals and verbs, the following part will
discuss agreement patterns based on the sentence type. The subject in MSA can be either
preverbal or postverbal, unlike English where the subject is only preverbal (SVO). Thus, MSA
has two word orders (SVO and VSO), and agreement morphosyntactic features interact with word
order. That is, the verb agrees fully with the subject in gender, person and number when it is
singular regardless of word order. However, the case is different for dual and plural nouns. If the
subject precedes the verb (SVO), the verb shows full agreement agreeing with the subject in all
features including person, gender, and number. However, if the subject follows the verb (VSO),
the verb matches the subject in gender and person but not in number as the verb here should be
singular® (Mohammad, 2000). Generally speaking, both word orders are similarly common and
used alternatively in MSA (Benmamoun, 1992; Fehri, 1993; Mohammad, 1989), and (SVO) word

order is mostly the focus of agreement studies (Benduhaish, 2018).

Since subject-verb agreement in English has been reviewed in terms of thematic and
copula verbs, English copulas’ counterparts in MSA will also be discussed. While English has
only one sentence type that contains a verb in its structure, Arabic has two sentence types: the

verbal sentence and the so-called nominal (equational) sentence. The verbal sentence is a sentence

5 The discussion here is about agreement in MSA, but the verb in many local varieties of Arabic, including Saudi
Arabic, shows full agreement with dual and plural subjects regardless of the subject position (Musabhien, 2008).
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that contains a thematic verb while the nominal (equational) sentence has no thematic verb but
includes a subject and predicate. The latter type of sentence is equivalent to English sentences in
which the main verb is the verb be in the present tense (Tahir, 2009). Arabic copulas, however,
are expressed according to tense and context. In the present tense, the copula does not have a
lexical description, but it is understood from the context. However, it appears explicitly in past

contexts in the form of ‘ka:na/ka:nu’ that corresponds to ‘was/were’ as shown in (7).

(7 almusallimu alwagqif khalf alt‘alebi ka:na fi: alfas®l
The teacher-3M.SG behind the student-3M.SG be-Prf.3M.SG in the class

“The teacher; behind the studentj wasiwj in the class”

In the above sentence, there are two nominals ‘almu§allimu/the teacher’ which is the target
subject of the verb ‘ka:na/was’ and ‘alt‘alebi/the student’ which is a noun modifying the subject.
The verb ‘ka:na/was’ should solely be matched with its grammatical controller (the subject)
‘almuSallimu’ disregarding any other nearby but structurally illicit nominals as ‘alt‘alebi’ for
successful sentence comprehension. As in English, replacing the verb ‘ka:na’ with ‘ka:nu:’, which
is the plural form of the verb, would result in an ungrammatical sentence (e.g., ‘“*a;mu€Sallimu
alwaqrf khalf alt'alebi ka:nu: fi: alfas‘l.”) because the verb does not match the target subject in

number.

2.2.2 Reflexive-antecedent dependency.

To interpret sentences and context effectively, it is crucial to establish syntactic
dependencies between non-adjacent elements. This is exemplified in the case of reflexive
resolution, where the reader must connect the reflexive anaphor (such as ‘himself’ or ‘herself’) to

the antecedent noun phrase upon which it depends referentially. Reflexive-antecedent
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dependency is the second syntactic phenomenon used in the current endeavour to investigate L2

processing.

2.2.2.1 Reflexives and Binding Principle A.

Reflexive binding has conventionally been accounted for by the Government and Binding
Theory (Chomsky, 1981, 1986). The Binding Principles are concerned with the relations between
different constituents in a sentence, as in the case, for example, with anaphoric expressions, and
it was defined by Chomsky as a set of constraints on the co-occurrence of nominal elements in a
particular context. According to Principle A of the Binding Theory that was formulated to explain
the restriction on reflexives interpretation, reflexive anaphors (e.g., herself, himself, etc.) must be
bound by the closest c-commanding antecedent within the same local domain, namely its binding
category. The concept of ‘c-command’ refers to the relationship between nodes in a grammatical
parse tree based on the notion of dominance: node A dominates node C if node A is above node
C in the syntactic tree. (Reinhart, 1983). That is, a node N1 c-commands a node Ny if the first

branching node that dominates N1 also dominates N2 (Haegeman, 1994).

In the above tree, A c-commands all the nodes in the tree except M. A c-commands C, for
instance, because the first branching node that directly dominates A (M) also dominates C whereas
C does not c-command A because the first branching node dominating C (B) does not dominate
A. In short, a node c-commands its sister node and all the children of the sister node that it

dominates, according to standard definitions (Radford, 2004).
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2.2.2.2 Properties of reflexives in English.

An English reflexive (e.g., herself) is a morphologically complex anaphoric pronoun
composed of a pronominal and a root -self and should be coreferential with a previously
mentioned nominal (its antecedent) within the same clause. More specifically, reflexives in
English are bound by subject antecedents (subject orientation) and require their antecedent to fall
within the same binding category (i.e., local clause). Moreover, they must be bound by a c-
commanding antecedent. An item that has matching features with the reflexive cannot act as the
antecedent unless these conditions are met. For instance, both noun phrases ‘the woman’ and ‘the
girl” in (8) are within the same clause of the reflexive and match it in features. However, only the
noun phrase ‘the mother’ and not ‘the schoolgirl’ can be the reflexive’s antecedent, because the

former noun phrase c-commands the reflexive while the latter does not.

(8) The woman; behind the girl; hurt herselfsi;.

In sum, to establish a correct referential link between an English reflexive and an

antecedent, the reflexive must be c-commanded by a nominal referent from the same local clause.

2.2.2.3 Properties of reflexives in Arabic.

Reflexives in MSA are morphologically complex and they consist of a root nafs (soul or
self) and a pronominal suffix that corresponds to person, gender and number (e.g. nafs-
hu(3"Pr,SG.masc.)=himself, nafs-ha(3"Pr,SG.fem.)=herself, anfs-hum(3"Pr,
PL.masc.)=themselves), which is relatively not different from English except for the different
morphological arrangement of the reflexive word itself (AIBzour, 2015). In addition, they are

similar in both semantic and syntactic functions as they behave in much the same way in relation
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to antecedent orientation, locality domain property and c-command condition. That is, Arabic
reflexives are locally bound and the antecedent should be the closest c-commanding nominal
(subject) to the reflexive agreeing in person, gender and number, as illustrated in the following

example (AlKafri, 2013).

9) alwaladu alwaqrf khalf alrajuli dzrah nafs-hu

The boy-3M.SG. behind  the man-3M.SG. hurt himself-3M.SG

“The boy; behind the man; hurt himselfsi;”

In (9), both NPs (alwaladuu ‘the boy’) and (alrajuli ‘the man’) are within the reflexive’s
local domain and share the same features in person, number, and gender. However, ‘alrajuli’
cannot be coreferential with the reflexive as it does not c-command it, so binding in this case is
not possible and the reflexive can only be bound by (alwaladu) as per Principle A. That is, c-

command is the criterion used to distinguish eligible from ineligible and NPs.

Overall, subject-verb agreement and reflexive antecedent dependencies in Arabic and
English share a number of key features. In subject-verb agreement, morphological features are
taken into account in both languages and the verb should only be matched with its grammatical
controller ‘the subject’. Though the verb in MSA appears singular with dual and plural subjects
disagreeing with them in number, this is only seen in VSO word order, whereas S\VO word order,
which parallels English sentence’s word order, requires full agreement between the subject and
verb in all features including number. Moreover, many local Arabic varieties, including Saudi
Arabic that participants in the current studies speak, do not have this partial agreement and the

verb agrees with the subject in number regardless of its number value and position. Likewise,
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reflexives behave similarly in both English and Arabic. They are subject-oriented and require an
antecedent that they agree with in terms of person, number and gender features. More importantly,
they are constrained by Principle A in the sense that they must be bound by the closest c-

commanding antecedent located within the same local binding domain.

Due to these similarities between the two languages in the relevant structures, L1 transfer
that may occur when two languages are dissimilar and cause errors or processing difficulties is
likely to be ruled out. If there are any processing differences between English and Arabic

speakers, they would be better explained by other factors than L1 transfer.
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2.3 Cue-based Memory Retrieval in L1 Sentence Processing

In recent years, there has been an increasing interest in examining working memory
operations as an attempt to understand the mechanisms used by parsers in sentence
comprehension. It is generally agreed that successful comprehension requires working memory
to carry out necessary computational operations that involve encoding information, making
connections and then retrieving and drawing conclusions. In this regard, a number of researchers
in sentence comprehension have argued that processing non-adjacent dependencies relies on a
cue-based memory retrieval mechanism (Lewis & Vasishth, 2005; Lewis et al., 2006; McElree,
2000; McElree et al., 2003). The main concept of cue-based parsing is that each incoming word
during incremental parsing triggers retrieval to link that word with the preceding structure taking
into consideration a group of features of the item known as retrieval cues. The following example
of filler-gap dependency (adapted from Cunnings, 2017) illustrates how the relationship between
the verb ‘cleaned’ and the dislocated filler ‘the kitchen’ as its direct object is established via cue-

based parsing.

(10) It was the kitchen that the maid cleaned.

The result of processing the filler ‘the kitchen’ in (10) when it is first encountered is an
encoded memory representation that will be stored in memory while the other words are being
processed. At the time of reaching the verb ‘cleaned’, a retrieval of the filler as the direct object

of the verb will be triggered via a retrieval operation.

As indicated earlier, cue-based parsing naturally occurs in stages of encoding, storing and

retrieval. That is, linguistic units are firstly represented and stored in memory as chunks or feature

16



bundles with a set of feature values (Anderson et al., 2004). Those features include lexical content
(e.g., morphological features, category, etc.) and structural relations (e.g., grammatical roles)
working as symbols or pointers to other related chunks. This implies that parsing a sentence is
basically a collection of chunks that are interlinked by feature specifications (Lewis & Vasishth,

2005).

After the encoding, the retrieval phase then is accomplished by accessing memory
representations using retrieval cues as a subset of the features of the item to be retrieved (Lewis
etal., 2006). For instance, to successfully comprehend sentences like (10), a set of syntactic and/or
semantic retrieval cues like [+OBJECT], [+NP] and maybe [+CLEANABLE] can be derived from
the verb and local syntactic context and used to guide the retrieval process to retrieve the target
item in memory that can act as the object of the verb ‘cleaned’. This retrieval process operates a
direct-access retrieval mechanism, meaning that the retrieval cues are matched against all
possible chunks in memory in parallel until the best match of cue features is located. It is also
perceived as a content-addressable retrieval operation since cues enable direct access to relevant
representations in memory based on their content® (Foraker & McElree, 2011; McElree, 2000;
McElree et al., 2003; Van Dyke & McElree, 2011). However, a notable aspect of this memory
retrieval process is its potentiality to generate similarity-based interference effects as a result of

comparing retrieval cues with all items in memory, as will be further discussed in the next section.

2.3.1 Similarity-based interference.

Similarity-based interference is the hallmark of direct-access memory retrieval. A large

body of research has shown that the presence of similar items in memory results in retrieval errors,

5 Precise characterisation of the memory retrieval mechanism in sentence processing has previously been debated
about whether the retrieval process is a direct-access operation or involves a serial search. Empirical evidence has
shown that a direct-access mechanism is implemented in a number of retrieval tasks (e.g. Martin & McElree, 2008,
2009, 2011; Van Dyke & McElree, 2011) and the existing findings are best captured by the direct-access retrieval
method (see Parker et al., 2017 for discussion). However, this issue is not within the scope of the current investigation.
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decreasing the possibility of retrieving the target item (Lewis et al., 2006; Nicenboim & Vasishth,
2018; Parker et al., 2017; Vasishth et al., 2019). This phenomenon is known as similarity-based
interference and has been investigated in many L1 processing studies (see Jager et al., 2017 for a
meta-analysis). From the cue-based retrieval perspective, two opposing interference effects may
occur as a result of similarity-based interference: inhibition and facilitation; each is anticipated

to arise in a different condition as illustrated below.

2.3.1.1 Inhibitory interference.

Inhibitory interference occurs in grammatical sentences when access to the target item is
disrupted by other distractors that also match a subset of the retrieval cues. This results in slower
reading times and lower accuracy during sentence comprehension (Parker et al., 2017). The
overlap in feature content between distractors and a target can decrease the target’s distinctiveness
in memory, which may inhibit access to it. Increasing the number of distractors or the degree of
their similarity, either semantically or syntactically, to the target would likely increase the
difficulty. For instance, to understand who was doing the action (complaining) in the following
example, the verb phrase needs to be attached to a noun phrase that is grammatically a local
subject of the clause in which the verb is in and should also be animate. Accordingly, the retrieval
cues [+SUBJECT] and [+ANIMATE] at the verb ‘was complaining’ could be used to retrieve the

target noun phrase ‘the resident’.

(11) a. The worker was surprised that the resident who was living near the dangerous

neighbour was complaining about the investigation.

b. The worker was surprised that the resident who was living near the dangerous

warehouse was complaining about the investigation.
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In (11a), however, there are two noun phrases in the same clause ‘resident’, which is the
target, having the features of *SUBJECT gng *ANIMATE " 411d ‘neighbour’, which is the distractor, with
the features of “SUBJECT and +ANIMATE g4 hoth share the same *ANMATE feature. Van Dyke (2007), as
a result, observed that inhibitory interference appeared in sentences like (11a) compared to (11b)
where the distractor ‘warehouse’ has ANMATE feature. That is, when the semantic features of the
distractor ‘neighbour’ in (11a) fit the semantic retrieval cue from the verb, longer reading times
were observed in condition (11a) relative to (11b). This suggests that the attention to retrieve the
target noun phrase has been distracted due to the distractor that partially matched the retrieval

cues, leading to decreased accuracy and longer retrieval time at the verb.

Several studies have found evidence for inhibitory interference of semantic and syntactic
cues in grammatical non-adjacent dependencies (Van Dyke, 2007; Van Dyke, Johns, & Kukona,
2014; Van Dyke & Lewis, 2003; Van Dyke & McElree, 2006, 2011). VVan Dyke and colleagues
have supported the role of inhibitory effects in several studies. As shown in her study (Van Dyke,
2007), the semantic match of the animacy feature produced inhibitory interference, and the same
result was found in Van Dyke & McElree (2011) during processing similar configurations.
However, inhibitory effects have also been observed due to syntactic matching (Van Dyke &
Lewis, 2003). As an example, (12b) caused more difficulty and required longer reading times
than (12a) because the distractor noun phrase ‘warehouse’ in (12b) is syntactically the subject in
the intervening relative clause. This matches the syntactic retrieval cue at the verb ‘complained’,
which searches for an NP subject to complete the dependency. However, it is the object of the

prepositional phrase in (12a).
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(12) a. The resident who was living near the dangerous warehouse complained about

the noise.

b. The resident who declared that the warehouse was dangerous complained about

the noise.

Van Dyke and McElree (2006), in addition, found that processing filler-gap dependencies
with clefted objects can be subject to inhibitory interference when sentences were preceded by
items that are semantically associated with the verb of the sentence. Before reading sentences,
participants were presented with a memory load of items and asked to remember them while

reading as in (13).

(13) a. [table-sink-truck] It was the boat that the guy who lived by the sea sailed in

two sunny days.

b. [table-sink-truck] It was the boat that the guy who lived by the sea fixed in

two sunny days.

In contrast to the verb ‘sailed’ in (13a), the memory load list’s items have a semantic
association with the verb ‘fixed’ in (13b) since they all can be fixed. Consequently, participants'
reading times were longer in (13b) than in (13a). This indicates that the presence of multiple
similar NPs in memory has increased processing difficulty as the retrieval cues used for finding
the target might have been disrupted with other items in memory impeding smooth elicitation of

the target. This effect, however, was not noticed when they read conditions with no memory load
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items, suggesting that retrieval interference could be behind the increased reading time rather than

sentence complexity.

Furthermore, a recent meta-analysis by Jager et al. (2017) included sentence
comprehension experiments that investigated interference in un/grammatical dependencies,
where grammaticality is based on the target’s match or mismatch with the retrieval cues and
interference occurrence was determined by the distractor match with any sort of the possible
retrieval cues (animacy, number, etc.). The qualitative literature review showed that inhibitory
interference was consistently observed, in line with the cue-based memory retrieval predictions,
in grammatical non-agreement subject-verb dependencies as shown above in sentences similar to
(12/12) (van Dyke, 2007; Van Dyke et al., 2014; Van Dyke & Lewis, 2003; Van Dyke &
McElree, 2006, 2011), but only occasionally in reflexive-/reciprocal-antecedent dependencies
(Badecker & Straub, 2002, Experiment 3 & 4; Clackson & Heyer, 2014; Jager, Engelmann, &
Vasishth, 2015, Experiment 2; King, Andrews, & Wagers, 2012; Parker & Phillips, 2014; Patil,
Vasishth, & Lewis, 2016) as most of the studies could not find conclusive results for such effects
(Dillon et al., 2013; Sturt, 2003). Inhibitory interference was not also well-attested in S-V
agreement studies. Nicenboim, Vasishth, Engelmann, & Suckow (2018), however, could find
weak evidence of inhibitory effects as a result of number interference in German arguing that

high-powered studies are vital to detect such effects.

The Bayesian quantitative analysis of Jager et al. (2017) confirmed the inhibitory
interference documented in the qualitative analysis for non-agreement subject-verb dependencies,
as predicted by the cue-based retrieval account. However, there was no evidence of inhibitory
interference in reciprocal-/reflexive-antecedent dependencies or S-V agreement dependencies,
contradicting the cue-based retrieval account. The discrepant results were attributed to the

different materials used in the studies and some methodological issues.
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2.3.1.2 Facilitatory interference.

In addition to the prediction of increased processing difficulty when matching distractors
are present along with the grammatical target in grammatical sentences, namely inhibitory effects,
interference also increases the probability of incorrectly retrieving a partially matching distractor
in ungrammatical sentences when the grammatical item is unavailable to reduce the
ungrammaticality effect (grammatical illusion). That is, the parser may perceive an
ungrammatical sentence as grammatical due to a matching distractor’s interference (Hammerly,
Staub, & Dillon, 2019; Lewis & Phillips, 2014). This kind of interference is known as facilitatory
interference’ and is manifested as a speed-up in reading time (Parker et al., 2017). It occurs in
ungrammatical conditions when the presence of a grammatically illicit but feature-matching

distractor facilitates the cost of processing a grammatically inaccessible item (Engelmann, 2016).

Facilitatory interference has mostly been witnessed in literature in subject-verb agreement
dependencies (Dillon et al., 2013; Lago, Shalom, Sigman, Lau, & Phillips, 2015; Parker &
Phillips, 2017; Pearlmutter et al., 1999; Schlueter, Williams, & Lau, 2018; Tucker, Idrissi, &
Almeida, 2015; Wagers, Lau, & Phillips, 2009) and negative polarity items licensing (Parker &
Phillips, 2016; Vasishth, Brussow, Lewis, & Drenhaus, 2008). The evidence of facilitatory

interference can be clearly illustrated by the following example.

(14) a. The key to the cabinet(s) was rusty for many years of disuse.

b. *The key to the cabinet(s) were rusty for many years of disuse.

7 Facilitatory interference is sometimes called “attraction”, as in the literature on S-V agreement attraction, or
“intrusion”. However, facilitatory interference is the general term used since they all have the same processing effects
(Parker et al., 2017).

22



In the ungrammatical sentence (14b) in which the grammatical subject ‘the key’
mismatches the verb ‘were’, Wagers et al. (2009) noticed facilitated reading times after the verb
and increased acceptability when the verb ‘were’ agrees in number with the distractor ‘the
cabinets’ compared to the condition when the distractor ‘the cabinet’ is singular. The facilitation
observed was attributed to a misretrieval of the plural distractor that matches the [+PLURAL]
retrieval cue at the verb, as predicted by the cue-based memory retrieval model. That is, when the
retrieval cues at the verb ‘were’ trigger a retrieval process to find a noun phrase in memory that
has *SUBECT and *PLURAL features, the distractor might be retrieved in some proportion of trials
due to the partial match with the [+PLURAL] cue leading to the false conception that agreement
is licit and resulting in facilitated processing relative to conditions where there is no plural
distractor. No differences, however, were found in reading times between the grammatical
conditions in (14a), though inhibitory interference is also expected in the grammatical condition
with a matching distractor according to the cue-based model’s predictions. Wagers et al. (2009)
suggested that the distractor is less likely to be misretrieved in grammatical conditions because
the complete match of the target is expected to outcompete the partial match of the distractor, and
cue-based memory retrieval interference effects may accordingly occur only in ungrammatical

conditions.

Similarly, grammatical illusions have been shown to arise during the processing of
negative polarity items (NPIs) (Vasishth et al., 2008; Xiang, Dillon, & Phillips, 2009; Parker &
Phillips, 2016). NPIs like ‘any’ and ‘ever’ should occur in a specific semantic context (e.g.,
negation) and within the licensed domain where it is c-commanded by a negative element as

illustrated in (15a).

(15) a. No professor will ever say that.
b. *A professor will ever say that.

C. *The professor that no student likes will ever say that.
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(15b) should be treated as unacceptable since the NP1 is not in the scope of a negative
element. (15c) should not also be accepted because the potential unacceptable NPI licensor is a
subject of a relative clause that does not c-command ‘ever’. However, the results frequently
showed intrusive licensing effects in sentences like (15c) where a negative item precedes the NPI
but does not c-command it. As a result, reading times in (15c) were faster than in (15b) due to the
presence of a potential licensing NPI. It has, therefore, been argued that the erroneous retrieval of
the grammatically unacceptable negation that partially matches the retrieval cues at the NPI,
namely the [+NEGATION] cue, caused this grammatical illusion that facilitated its processing

(Vasishth et al., 2008).

Jager and colleagues' (2017) meta-analysis, both qualitative and quantitative, also showed
strong evidence for facilitatory interference especially in S-V agreement dependencies regardless
of the distractor’s position (Dillon et al., 2013; Lago et al., 2015; Parker & Phillips, 2017; Tucker
et al., 2015; Wagers et al., 2009). However, a considerable amount of variability was reported in
the qualitative literature review regarding interference effects in reciprocal-/reflexive antecedent
dependencies (Jager et al., 2017). Several reflexive processing studies did not find evident support
for facilitatory interference in ungrammatical conditions (Dillon et al., 2013; Sturt, 2003) or only
marginally significant effects (Patil et al., 2016) or selectively in configurations where the target
mismatches the anaphor in two features (e.g., gender and animacy) rather than only in one feature
(Parker & Phillips, 2017). The quantitative analysis did not also show evidence for facilitatory
interference in reciprocal-/reflexive antecedent dependencies. However, Jager and colleagues’
(2017) meta-analysis should not be taken as definitive due to its limitations. For example, the
regions from which reading times were considered in the qualitative review differ from those used
in the quantitative analysis. Moreover, the unavailability of raw data from some studies has forced

the researchers to rely on the published numbers of those studies. The different sample sizes and
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the low statistical power in experiments, along with the inconsistency of materials used across
different studies, can also pose problems. All of these factors could lead to a discrepancy between

the qualitative and qualitative analysis, making it difficult to draw strong conclusions.

Overall, cue-based parsing can result in two kinds of interference that affect reading times
in different ways. The first one refers to inhibitory interference which may occur in grammatical
(target-match) conditions as a result of an overlap in feature content between the target and the
distractor, causing slower reading times and increased processing difficulty. The second refers to
facilitatory interference that occasionally arises in ungrammatical (target-mismatch) conditions
due to interference when a feature-matching but grammatically illicit item is misretrieved to
facilitate processing. Despite the variability of findings, some empirical evidence could have been
seen for both facilitatory and inhibitory interference in sentence processing in line with the cue-
based memory retrieval account’s predictions, though significant effects have not been reported

for both in a single study (Jager et al., 2017).

Having discussed different kinds of interference that may arise during sentence
comprehension as a result of the cue-based memory retrieval process, | will move on to review a
number of L1 reading-time studies that investigated the real-time processing of English S-V

agreement and reflexive-antecedent dependencies from the interference-based perspective.
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2.4 Interference in L1 Processing of Discontinuous Dependencies

As the focus of this thesis is on S-V agreement and reflexive resolution, below I discuss

the L1 literature on these two dependencies in more detail.

2.4.1 Processing subject-verb agreement dependency.

Across a series of self-based reading experiments, Wagers et al. (2009) examined the
effects of distractor number on native English speakers’ reading times for grammatical and

ungrammatical sentences in agreement attraction environments like (14), reproduced here as (16).

(16) The key to the cell(s) unsurprisingly (was/*were) rusty from many years of disuse.

In various experiments that utilized different types of verbs (copula vs. main verbs) and
construction types with distractors placed in different positions, participants demonstrated
sensitivity to grammaticality. Importantly, the presence of a distractor that matched the number
of the verb resulted in reduced ungrammaticality effects and decreased reading times. Since
facilitatory effects could also be noticed even if the distractor does not occur between the target
subject and the verb as in ‘the musicians who the reviewer praise...’, this distinguishes it, on the
other hand, from proximity concord in which a verb agrees with the closest NP rather than its
subject NP (Quirk, Greenbaum, Leech, & Svartvik, 1985). There was, however, no evidence of a
slowdown in reading times due to attraction effects from the distractor number in the grammatical
conditions. Additionally, the attraction effects that were observed in ungrammatical sentences
were limited to instances where a plural distractor was present. This finding replicates the same
agreement attraction pattern, the mismatch asymmetry, observed solely for singular subject-plural

distractor conditions but not plural subject-single distractor conditions in previous literature
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(Bock & Miller, 1991; Pearlmutter et al., 1999). This was attributed to the explicitly marked

number feature of the plural compared to singulars, which in turn leads to more attraction.

A final offline acceptability judgement experiment further assured the observed attraction
pattern. A plural distractor led ungrammatical sentences to be accepted but did not cause
grammatical sentences to be rejected. Wagers and colleagues consequently suggested that the
asymmetrical pattern of attraction effects in grammatical and ungrammatical sentences can result
from a cue-based retrieval mechanism. That is, when the retrieval cues at the verb are used to
retrieve the subject from memory, a fully matching noun is more likely to be retrieved than a
partially matching noun. This is clearly the case in grammatical conditions where no attraction
effects were observed. However, when neither of the nouns matches all the cues, the number-
matching illicit noun can sometimes be retrieved, as is the case for ungrammatical conditions
where attraction usually arises. Another explanation offered for the asymmetric attraction effects
is that the moment the mismatch between the subject and the verb is realised during parsing, this
error signal initiates a reanalysis process in which retrieval cues are then used to find a matching
antecedent to eliminate the mismatch effect. Both options yet rely on a cue-based retrieval
mechanism. Overall, different experiments suggest that processing S-V agreement can be

susceptible to facilitatory interference but not inhibitory interference.

Parker and An (2018) examined S-V agreement dependencies in three self-paced reading
experiments mainly to test Van Dyke and McElree’s (2011) proposal that interference is mediated
by the distractor’s argument status. Specifically, they hypothesized that core argument distractors
(e.g., direct objects and subjects), which are necessary to establish the meaning of the sentence,
are distinctively encoded in memory relative to oblique arguments, as prepositional phrases (PP),
and hence are more resistant to interference. On the basis of this account, Parker and An (2018)

initially compared direct object and PP distractors as in (17).
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(17) a. PP distractor

The waitress who sat near the girl(s) unsurprisingly (was/*were) unhappy...

b. Direct object distractor

The waitress who sat the girl(s) unsurprisingly (was/*were) unhappy...

The results revealed a significant main effect of grammaticality in both distractor
conditions, with longer reading times observed for ungrammatical sentences. However, while a
main effect of distractor was observed, along with a significant interaction between
grammaticality and distractor in PP distractor conditions, no corresponding evidence of
interference was observed in direct object distractor conditions. The findings supported Van Dyke
and McElree’s (2011) proposal regarding the difference between the direct object and PP
distractors in their susceptibility to interference. It was, therefore, argued that direct objects are
less expected to interfere at retrieval because they are easier to reject when they mismatch the

syntactic retrieval cue since they are more distinct in memory than PPs.

In their second experiment, Parker and An (2018) examined Van Dyke and McElree’s

(2011) account of encoding by comparing direct object and subject distractors as in (18).

(18) a. Direct object distractor

The celebrity who insulted the journalist(s) certainly (was/*were) upset ...
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b. Subject distractor

The celebrity who the journalist(s) insulted certainly (was/*were) upset ...

Interference was predicted to most likely occur when the distractor is in a subject position
because of its match with the syntactic retrieval cue. However, the results revealed that both
conditions showed significant grammaticality effects, but no distractor or interference effects
were observed in any region for both conditions. Experiment 2 replicated Experiment 1 results in

showing that direct objects resist interference.

Parker and An (2018) concluded that PP distractors beat object and subject distractors
with regards to triggering interference, in consistence with Van Dyke and McElree’s (2011)
proposal that was primarily based on their study of subject-verb thematic binding and extended
by Parker and An (2018) in showing that similar patterns could be observed in subject-verb
agreement. Taken together, several studies in the sentence comprehension literature have shown
evidence of interference effects yielding facilitated processing in ungrammatical subject-verb
agreement sentences due to the presence of an inappropriate but number-matching NP (Dillon et
al., 2013; Lago et al., 2015; Parker & Phillips, 2017; Wagers et al., 2009), though the syntactic
position of a distractor may influence facilitatory interference (Parker & An, 2018). No reliable
corresponding interference effects yielding processing costs in grammatical sentences have been

observed, however.

It is noteworthy that facilitatory interference should not be seen as a misrepresentation or
distortion of the subject’s number properties, as has previously been argued, especially for
attraction effects in production (Bergen & Gibson, 2012; Eberhard, Cutting, & Bock, 2005).

Models of representation distortion accounts typically argue that attraction arises from a faulty or
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unclear representation of the subject, and they can be divided into two types (Bergen & Gibson,
2012; Eberhard et al., 2005; Franck, Vigliocco, & Nicol, 2002; Hammerly et al., 2019). According
to the percolation model (Bock & Eberhard, 1993; Eberhard, 1997; Franck et al., 2002), attraction
occurs due to a faulty upward movement of the distractor’s marked plural feature to the subject
during processing the subject NP, where it can be copied onto the verb. Therefore, similar
attraction effects are also predicted to occur in grammatical conditions like ‘The key to the
cabinets was...” and not only in ungrammatical conditions like ‘The key to the cabinets were..." .
In the Marking and Morphing model (Eberhard et al., 2005), attraction occurs due to equivocal
or ambiguous representation of the complex subject’s number in conditions with distractors that
mismatch the agreement controller’s number ‘e.g., the key to the cabinets...” and predicts that
this equivocal number marking would affect both grammatical and ungrammatical conditions,
similarly to the percolation model’s prediction. However, while facilitatory interference or the
so-called attraction has usually been observed in ungrammatical conditions, parallel effects have
rarely been reported in grammatical conditions. This does not indicate that there is no existing
data on attraction symmetry in grammatical and ungrammatical sentences (e.g. Pearlmutter et al.,
1999, Experiment 1 and 2), but they are much less and inconsistent. Wagers et al. (2009),
however, noted that the processing difficulty observed in most of these cases at the verb region
in grammatical-plural distractor conditions represents plural NP spillover effects or an additional
processing load of the plural distractor that immediately precedes the verb since plurals are
morphologically and arguably conceptually more complex than singulars. That is, when the
distractor and verb are adjacent, this design confound may cause the observed effects.
Accordingly, this grammatical asymmetry observed in agreement attraction has been taken to

argue in favour of cue-based parsing as evidenced by the facilitatory interference detected during

30



agreement processing (Wagers et al., 2009)%. That is, the facilitation effect observed was

considered to be the behavioural signature of the cue-based retrieval mechanism.

2.4.2 Processing reflexive-antecedent dependency.

A number of studies investigated the interference effects of grammatically illicit NPs
during antecedent retrieval in reflexive-antecedent dependencies as a useful tool for
understanding processing mechanisms. Previous research was particularly focused on
investigating the types of information utilised during online reflexive interpretation. This includes
whether structural constraints are only involved in coreference processing or if other non-
structural information can also interact during reflexive interpretation. To explore this, an
interference paradigm has typically been utilised, which systematically varies non-structural

information.

Badecker and Straub’s (2002) study is one of the earliest studies that investigated whether
the content of the structurally illicit NPs may influence the processing of reflexives or that the
Binding Principle would operate solely and quickly eliminating any other, even matching,
grammatically illicit nouns from being considered as potential antecedents for the reflexive. To

this end, the gender of the structurally illicit subject noun was manipulated as in (20).
(20) a. Jane thought that Bell owed himself another opportunity to solve the problem.

b. John thought that Bell owed himself another opportunity to solve the problem.

& Based on a quantitative computational modelling comparison of multiple models to explain number agreement
patterns observed in published studies, Yadav, Smith, Reich, and Vasishth (2023) recently proposed a novel model
of agreement attraction that assumes a hybrid mechanism incorporating both representation distortion and retrieval
processes such that the cue-based memory retrieval process operates on the possibly distorted representations of
nouns in memory. However, we do not intend to tease these accounts apart, but rather examine the degree to which
memory retrieval interference that may result from cue-based retrieval, as a general theory of dependency formation,
impacts the processing of L1 and L2 speakers.
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The results revealed that native English speakers’ reading times were affected by the
gender compatibility of the structurally illicit NP in the form of longer reading times in (20b) that
contained a gender-matching distractor compared to (20a) that did not. This evidence represents
inhibitory interference as described in the cue-based retrieval model. It suggests that reflexive
resolution is not only mediated by structural constraints, but other sorts of information can also

interact during online reflexive interpretation.

Similarly, Sturt’s (2003) prominent eye-tracking study on reflexive processing examined
native English speakers’ sensitivity to grammatically illicit but feature-matching distractors
during reflexive antecedent retrieval. As shown below, the gender match between the target local
gender-stereotyped NP ‘e.g., the surgeon’ and the non-local proper name distractor ‘Jennifer or

Jonathon’ was varied.

(21) a. Target-match/Distractor-mis/match

Jennifer/Jonathan was pretty worried at the City Hospital. She/He remembered that
the surgeon had pricked himself with a used syringe needle. There should be an

investigation soon.

b. Target-mismatch/Distractor-mis/match

Jonathan/Jennifer was pretty worried at the City Hospital. He/She remembered that
the surgeon had pricked herself with a used syringe needle. There should be an

investigation soon.

The results of early measures showed that reading times were faster at the reflexive region
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when the target antecedent’s gender ‘the surgeon’ matched the reflexive (e.g., surgeon ...himself)
than when it did not (e.g., surgeon...herself) indicating significant grammaticality effects.
Moreover, reading times did not significantly differ due to the distractor gender match with the
reflexive. The results of later measures, however, revealed the distractor’s influence in conditions
where the target matched the reflexive. That is, reading times increased when the distractor gender
did not match the reflexive’s compared to when it did. In a follow-up task that aimed to check
participants’ interpretation of the sentences by asking directly about the reflexive’s antecedent,
the proportion of ungrammatical responses, where participants chose the distractor as the
antecedent, was calculated. The results showed a main effect of the distractor as the
ungrammatical responses were more prevalent in the distractor match conditions than in the
distractor mismatch ones. Further confirmation of the distractor’s influence was the fact that the
target-mismatch/distractor-mismatch condition had the lowest proportion of ungrammatical

responses.

To confirm that the early effects observed for the target antecedent were not caused by
its linear position to the reflexive, Sturt conducted a second experiment in which the linear

position of both antecedents to the reflexive was altered, as shown in (22).

(22) Jennifer/John was pretty worried at the City Hospital. The surgeon who treated
Jennifer had pricked himself/ herself with a used syringe needle. There should be an

investigation soon.

The results showed only a significant main effect for the target antecedent with no

significant effects for the distractor whether in late or early measures, in contrast to Experiment
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1. Sturt concluded that participants’ processing had an overall grammatical preference, and the
distractor effects observed occurred considerably later than the target’s effects. Insufficient

justification, however, was given to account for the responses of the comprehension questions.

In contrast to Sturt’s (2003) study, Patil et al. (2016) found evidence of the use of non-
structural cues, particularly gender, during the initial retrieval of the reflexive antecedent. They
adapted Sturt’s (2003) Experiment 2 by placing the distractor in a subject position rather than in
an object position within an embedded clause, as in (23), arguing that this would result in a

stronger interference effect.

(23) a. Target-match/Distractor-mis/match

The tough soldier that Katie/Fred treated in the military hospital introduced himself

to all the nurses.

b. Target-mismatch/Distractor-mis/match

The tough soldier that Fred/Katie treated in the military hospital introduced herself

to all the nurses.

The results showed that reading times increased when the distractor matched the
reflexive’s gender in grammatical conditions, indicating early interference effects. However, only
late effects of the target antecedent were observed when it did not match the reflexive’s gender.
This goes against Sturt’s (2003) conclusion that interference effects cannot arise at the early stages
of processing. Besides this inhibitory interference reported in grammatical conditions, a

marginally significant facilitatory interference was also found in ungrammatical conditions with
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matching distractors supporting cue-based retrieval’s predictions.

In a series of eye-tracking experiments, Parker and Phillips (2017), compared contexts
where the target and reflexive were mismatched in one feature (e.g., gender, etc.) and in two
features (e.g., gender and animacy). However, no evidence of facilitatory interference from a
matching distractor could be found unless the target and reflexive were mismatched in two
features. It was consequently suggested that reflexives are prone to interference, but only
selectively. That is, interference can arise when the reflexive and target mismatch in multiple

features but not when they mismatch with only one feature.

Taken together, though the findings reviewed above are mixed, some studies indicate that
native English speakers may integrate syntactic knowledge with other non-structural information
during referential processing which can sometimes cause processing disruptions, as demonstrated

by interference effects.

2.4.3 Comparing agreement and reflexives.

One theoretical issue discussed in some L1 processing studies is whether different
grammatical dependencies show the same pattern of sensitivity to different linguistic features
when retrieving the target item for dependency resolution (Dillon et al., 2013; Jager et al., 2020;
Parker & Phillips, 2017). In a study comparing S-V agreement and reflexive-antecedent
dependencies processing in English, Dillon et al. (2013) manipulated the distractor number
feature in reflexive conditions like (24) and in S-V agreement conditions like (25) to investigate

any potential differences in interference profiles for these dependencies.
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(24) Agreement

a. The new executive who oversaw the middle manager(s) apparently was dishonest

about the company’s profits.

b. *The new executive who oversaw the middle manager(s) apparently were

dishonest about the company’s profits.

(25) Reflexives

a. The new executive who oversaw the middle manager(s) apparently doubted

himself on most major decisions.

b. *The new executive who oversaw the middle manager(s) apparently doubted

themselves on most major decisions.

The results revealed a significant main effect of grammaticality in both dependencies,
with slower reading times for ungrammatical than grammatical sentences. Reading times also
showed only evidence of facilitatory interference effects in agreement ungrammatical conditions.
However, no significant interference effects were found in reflexive dependencies whether in
grammatical or ungrammatical conditions. Dillon and colleagues, accordingly, argued that
surface agreement features are not similarly deployed during retrieval as the lack of interference
effects in reflexives indicates that reflexive antecedent retrieval involves only structural cues,

unlike S-V agreement where overt agreement features are also engaged during retrieval.

A recent replication of Dillon et al. (2013) study with a larger sample by Jager and
colleagues (2020), however, found similar facilitatory interference profiles between the two

dependency types based on their analysis of total fixation time, the same measure Dillon and
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colleagues drew their conclusion from. However, first-pass regression analysis showed clear
facilitatory interference in S-V agreement but not in reflexive-antecedent dependency. By
contrast, some indication of inhibitory interference was observed in reflexive but not S-V
agreement conditions. Given that Dillon and colleagues did not find any interference in both
dependency types in first-pass regressions and that very few studies have reported interference
effects from first-pass regressions (see Jager et al., 2017 for a meta-analysis), Jager et al. were
cautious to draw any strong conclusions about the effects they found at this measure. Finally,
Jager et al. argued that the interference profiles of both dependencies were generally similar,
suggesting thus that the retrieval mechanisms employed by both dependencies are not distinct, as

opposed to what Dillon and colleagues have suggested.

To sum up, it can be observed that facilitatory interference is typically observed in the L1
processing of S-V agreement, but is not consistently found during processing reflexive
constructions. Inhibitory interference, on the other hand, has been reported in only a limited
number of reflexive studies and has not been observed in S-V agreement studies. Additionally,
no study has reported significant effects of both kinds of interference simultaneously (Jager et al.,
2017; cf. Jager et al., 2020). Considering that interference effects in L2 processing, on the other
hand, remain unclear, it would thus be interesting to see whether L2 processing of S-V agreement
and reflexives also experiences similar effects or exhibits a greater susceptibility to interference

(Cunnings, 2017).
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2.5 Theoretical Approaches to L2 Sentence Processing

In real-time sentence comprehension in L2 readers, utilizing bottom-up and syntactic
information along with lexical-semantic and discourse-pragmatic information while
incrementally processing the language input is necessary to develop native-like behaviour.
Whether L2 speakers can apply the same processing heuristics as L1 speakers has been debated,
leading to different explanations for potential L1/L2 processing differences. The source of these
differences has been located in either L2 speakers’ reduced sensitivity to grammatical information
(Clahsen & Felser, 2006a, 2018), individual differences and capacity-related aspects of language
processing (Hopp, 2014, 2015, 2018; McDonald, 2006), or vulnerability to memory retrieval
interference (Cunnings, 2017). The current research aims to investigate the L2 processing of
Arabic L2 speakers of English in comparison to native English speakers in light of the main

theoretical accounts discussed in the following sections.

2.5.1 The Shallow Structure Hypothesis.

As far as L2 processing is concerned, some studies in the existing literature focus
particularly on the nature of the mechanism implemented by L2 speakers in L2 sentence
comprehension compared to L1 speakers. Clahsen and Felser’s (2006a, 2018) prominent study
provided a landmark comprehensive account of L1/L2 parsing differences. According to their
Shallow Structure Hypothesis (SSH), L2 speakers primarily perform meaning-based computation
and are less dependent on grammatical information during L2 processing, compared to native
speakers who rely more on abstract hierarchical syntactic structures. In other words, it has been
suggested that the parsing problems faced by L2 speakers, even among highly proficient L2
speakers, especially during the processing of grammatically mediated discontinuous
dependencies are because “L2 grammar does not provide the type of syntactic information
required to process non-local grammatical phenomena in native-like ways” (Clahsen & Felser,

2006h, p. 565). It has also been argued that L2 speakers may engage in shallow processing, even
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when the L2 grammar does not diverge from that of their L1, due to a lack of appropriate parsing
heuristics necessary for processing the L2 language. This hypothesis has been supported by
several studies that showed the influence of lexical-semantic properties on L2 speakers and their
underuse of syntactic information during sentence processing (e.g., Felser & Roberts, 2007;
Felser, Roberts, Marinis, & Gross, 2003; Marinis, Roberts, Felser, & Clahsen, 2005). For
instance, Marinis et al. (2005) examined the processing of long-distance wh-dependencies in

sentences like (26).

(26) a. The nurse [cp Whoi the doctor argued [cp ei’ that the rude patient had angered ei]]

is refusing to work late.

b. The nurse [cp Whoi the doctor’s argument about the rude patient had angered ei]

is refusing to work late.

According to generative grammar (Chomsky, 1981, 1995), a dislocated constituent in
dependencies that crosses more than a clause boundary should be mediated by empty syntactic
categories at clause boundaries before linking it to its subcategorizer. That is, a long-distance
dependency between a filler and its gap should not be formed in a single step, but rather in a series
of small steps as per the Subjacency constraint. Both (26a/b) contain a long-distance dependency
with the same length between the dislocated wh-constituent (or the filler) and its subcategorizer
(or its ultimate gap) ‘angered’, but (26a) involves crossing a clause boundary unlike (26b). Hence,
postulating an intermediate gap site (indexed by e;’) at the clause boundary during processing
(26a) before integrating the wh-phrase with its actual gap position (e;) is a syntactic requirement.

If an intermediate gap is postulated and the filler is thus reactivated, reading times at the ultimate
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gap position ‘angered’ in (26a) should be shorter than (26b) given the reduced distance between
the filler and gap. Marinis et al. (2005), however, found that only L1 speakers showed effects of
the subjacency constraint and the use of intermediate gap in their reading times, while L2 speakers
integrated the filler directly with its lexical subcategorizer upon encountering it. This was
interpreted to suggest that L2 processing of long-distance wh-dependencies lacks the use of

abstract syntactic constraints, unlike L1 processing.

Most evidence of shallow processing was initially reported from processing relative clause
ambiguities and filler-gap dependencies. Agreement processing, however, was also included in
the scope as discussed in a commentary version of this hypothesis. A native-like sensitivity to
agreement violations was argued to be possible for L2 speakers only “between closely adjacent
constituents”, as in processing noun-adjective gender agreement within a noun phrase, but it is
less likely to be achieved during processing S-V agreements with configurational structures
(Clahsen & Felse, 2006, pp. 111, 115). In further elaboration, L2 speakers were also argued to
have difficulty checking formal uninterpretable features, such as c-command successfully as in
Chomsky’s (1995) view to process and relate, for example, an anaphor to its antecedent since this
depends on hierarchical relationships between sentence constituents (Clahsen & Felse, 2006;

Felser, 2019).

Other studies in the literature, however, showed that L2 speakers can involve syntactic
computation during their processing of discontinuous dependencies and they behave in much the
same way as native speakers with regards to applying syntactic constraints as opposed to what
the SSH predicted (e.g., Aldwayan, Fiorentino, & Gabriele, 2010; Hopp, 2006; Omaki & Schulz,
2011; Pliatsikas & Marinis, 2013). Pliatsikas and Marinis’s study (2013), for example,
contradicted previous studies (e.g., Marinis et al., 2005) which indicated that L2 speakers do not

use intermediate gaps during long-distance dependencies processing. They, conversely, showed
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that L2 speakers with sufficient naturalistic exposure to the L2 can establish native-like syntactic

processing of long-distance wh-dependencies.

Thus far, the available evidence is inconsistent with some studies reporting L2 speakers’
underuse of syntactic constraints and others finding them sensitive to those constraints. Earlier
studies, however, generally built their arguments based on the type of information that L2
speakers might or might not recruit during processing to analyse L1/L2 parsing differences
without much focus on individual differences that may have created different processing patterns
across L2 processing studies. As such, L1/L2 processing differences have thus started to not be
conceived by others (Hopp, 2010, 2014; McDonald, 2006) as an indication of qualitative
differences in the parsing mechanism between native and non-native speakers, but rather as
quantitative individual differences in processing resources or factors, such as L2 proficiency,
lexical automaticity or working memory capacity, that might eliminate L1/L2 processing

differences if they are taken into consideration. These will be discussed in the subsequent sections.

2.5.2 Proficiency in L2 sentence processing.

In research on L2 processing, proficiency has typically served as an inclusion criterion or
included as an independent predictor, highlighting the pivotal role that general L2 proficiency
plays in enhancing a native-like processing profile. Depending on the extent to which an
individual knows linguistic representations and the ease with which they can process linguistic

knowledge, syntactic processing might be affected.

Putting previous research into perspective, empirical evidence has shown that
morphosyntax is increasingly used in incremental processing as proficiency advances. For
instance, L2 speakers with low proficiency were found to be less sensitive to agreement violations
(e.g., RT data: Keating, 2009; Lim & Christianson, 2014; Sagarra & Herschensohn, 2010, 2013;

event-related potential (ERP) data: Ojima, Nakata, & Kakigi, 2005; Rossi, Gugler, Friederici, &
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Hahne, 2006), suggesting that this sensitivity is partly determined by their level of proficiency in
the second language. The study by Rossi and colleagues (2006), for example, found that native
speakers and high proficiency L2 speakers in both L2 groups (L1 Italian speakers of German and
L1 German speakers of Italian) exhibited the same ERP components; namely LAN and P600
effects, in response to S-V person agreement morphosyntactic violations, whereas low
proficiency L2 speakers only showed a delayed and reduced P600 effect. Ojima et al. (2005)
likewise noticed that semantic violations ‘“The house has ten rooms in total. vs. *The house has
ten cities in total.” elicited the same brain responses as native English speakers in both higher
proficiency and lower proficiency Japanese L2 speakers of English while syntactic agreement
violations ‘Turtles move slowly vs. *Turtles moves slowly’ did not provoke similar effects in
lower proficiency L2 speakers, indicating that the development of syntactic processing may rely

more on proficiency relative to semantic processing.

Proficiency, however, seems to be less influential in real-time structural ambiguities
processing relative to other types of individual differences or linguistic factors. Hopp (2006),
though, found that the reanalysis processing patterns of L1 English and L1 Dutch speakers of
German vary as a function of proficiency since only higher proficiency L2 speakers employ
syntactic features and principles for reanalysis to a native-like degree. In a similar study, Hopp
(2010) also noticed that proficiency affects the use of syntactic features during processing by
different groups of L2 German speakers. However, no measurable effect of proficiency was
observed in the online resolution of other structural ambiguities studies (e.g., Cheng, Rothman,

& Cunnings, 2021; Cotter & Ferreira, 2022; Dussias & Sagarra, 2007; Hopp, 2014, 2015).

L2 speakers’ proficiency level has rather been reported frequently as a criterion for
inclusion in most early filler-gap dependencies studies (e.g., Felser & Roberts, 2007; Pliatsikas
& Marinis, 2013) and the few studies on reflexive-antecedent processing (e.g., Felser et al., 2009),

among other L2 processing studies. Testing a wider range of L2 proficiency, however, and
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including it as a predictor would more likely show how the linguistic phenomenon under

investigation interacts with proficiency and developmental progression.

Overall, several studies have shown evidence of proficiency’s contribution to L2 syntactic
processing, suggesting that some discrepancies between L1 and L2 processing can be accounted
for by individual differences in L2 proficiency. It is thus worth testing L2 speakers’ proficiency

to see whether target-like sentence processing can ultimately be achieved as proficiency increases.

2.5.3 The Lexical Bottleneck Hypothesis.

Hopp’s (2018) Lexical Bottleneck Hypothesis (LBH) provides a useful account of the role
of lexical processing in sentence comprehension and shows how bilingual lexical processing
characteristics may engender aspects of non-target language processing. It argues that L2 parsers
do not qualitatively differ from L1 parsers, and the difficulties they face can be attributed to
factors other than syntactic processing per se. Specifically, lexical processing, which is partly
seen as a preceding stage that feeds into syntactic processing, can be affected by the bilingual

mental lexicon which may, in turn, modulate L2 processing.

Since bilinguals use their languages less frequently than monolingual speakers, words are
less activated, and lexical retrieval as a result tends to be slower. Evidence of slower lexical
retrieval has been taken from L2 speakers’ decision errors along with their slower responses in
lexical decision tasks and their retrieval errors in picture naming (e.g., Gollan et al., 2011;
Lemhofer et al., 2008). Slower lexical retrieval among L2 speakers is also correlated with
frequency effects, such that words with low frequency are processed more slowly by L2 speakers
relative to native speakers. This indicates that associations between lexical forms and conceptual
representations are reinforced through usage. Therefore, weaker lexical links, which are observed

more with low-frequency items, can impact automatization in lexical processing resulting in
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slower lexical processing which may in turn lead to different syntactic processing patterns

compared to native processing.

Hopp (2018) thus highlighted the importance of taking individual differences in lexical
processing into account for its potential contribution to syntactic processing. This has been
observed for attachment preferences of relative clause ambiguities like ‘The student had liked the
secretary of the professor who had almost killed himself in the office’. Hopp (2014) found that
L2 speakers with higher lexical automaticity demonstrated a significant native-like preference for
low-attachment of the relative clause, whereas slower lexical decoders showed a null preference
(Cheng et al., 2021). Similarly, Hopp (2015) noticed that L2 speakers with higher lexical
automaticity showed early signs of using plausibility and verb transitivity information to

reanalyse garden-path sentences than L2 speakers with less automatized lexical processing.

Not all phenomena, however, are expected to be affected to the same extent by lexical
processing and lexical retrieval speed, and certainly, not all aspects of non-target syntactic
processing can be accounted for by lexical retrieval difficulties. Nevertheless, it is useful to
incorporate the LBH into existing L2 processing models. Hopp (2018), for instance, suggested
that L2 speakers’ underuse of syntactic information relative to L1 speakers, as argued by the
Shallow Structure Hypothesis (2006a, 2018), can be a result of the weight they assign more to
lexical information compared to syntactic information. That is, the taxing demands of lexical
processing may contribute to the absence or delay of syntactic constraints’ real-time application
in L2 processing. Therefore, comparing L1 and L2 speakers in terms of their lexical processing
would reveal whether they are influenced by lexical representations to the same extent and how

similar they are if lexical factors are taken into account.

The LBH has been seen as a reflection of capacity-based models (e.g., McDonald, 2006),

such that lexical processing may diminish resources used for sentence processing which in turn
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may result in non-target-like syntactic processing®. The following section will also discuss

working memory capacity effects, as another capacity-related aspect of language processing.

2.5.4 Working memory in L2 sentence processing.

2.5.4.1 Working memory capacity-based model.

The fact that sentence comprehension is essentially modulated by a cognitive system,
namely working memory resources (WM), was taken as one of the potential explanations for the
observed differences found in L2 processing studies. In practice, the effects of working memory
capacity have been considered as a contributing factor in L2 processing, wherein limited cognitive
resources may impede achieving native-like processing (Farmer, Misyak, & Christiansen, 2012).
According to the capacity-based account® (Just & Carpenter, 1992; McDonald, 2006), the role
that WM plays in sentence comprehension entails maintaining the representational elements
constructed earlier in a sentence active in memory and executing a number of processes
concurrently to integrate displaced constituents in a sentence during incremental parsing. The
capacity-based model is thus mainly concerned with the amount of information that can be
actively held or used at one time, or the number of processes that can be performed at once

(Daneman & Carpenter, 1980; Just & Carpenter, 1992).

Previous research findings into the role of WM in L2 syntactic processing have also been
inconsistent. Some studies, for instance, did not find reliable evidence of WM effects on L2
speakers’ processing of filler-gap dependencies and ambiguous relative clauses (Felser &

Roberts, 2007; Juffs, 2004; Nakano & Wang, 2011; Omaki, 2005). Others, however, found its

9 Cunnings (2022), however, suggested that viewing the LBH from the capacity-based perspective needs further
specification as the idea of how specific resources are assigned for lexical processing and others for other aspects of
sentence processing (e.g., syntactic processing) is unclear. On this basis, it is also not clear how a parser’s level of
lexical access automaticity may curtail resources or make them available for other aspects of sentence parsing. The
LBH can instead be viewed in terms of the type and quality of lexical representations that presumably provoke
differences in the retrieval mechanism and eventually processing.

10'Working memory has been conceptualized theoretically in different ways (Baddeley, 2007; Cowan, 1988; Engle,
2002), but the focus here will be on the capacity-based account as it is the prevalent model considered in sentence
processing literature.
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effects in some tasks but not in others (Hopp, 2014; Zhou, Rossi, & Chen, 2017). The role of
memory span was also investigated in agreement processing. In their study of noun-adjective
gender and number agreement processing by beginners and intermediate L1 English speakers of
Spanish, Sagarra and Herschensohn (2010) found that WM influenced only intermediate L2
speakers’ sensitivity to gender but not number agreement violations. Foote (2011) also examined
noun-adjective gender and subject-verb number agreement in Spanish with manipulation of the
distance between the noun/adjective and subject/verb to create conditions without/with an
intervening material like, for example, (27a) and (27b), respectively for noun-adjective

agreement.

(27) a. Dicen que el libro blanco/*blanca esta en esa mesa.

They say that the book-M.SG white-M.SG / *white-F.SG is on that table.

b. El pollo del taco esta rico/*rica pero picante.

The chicken-M.SG of the taco is tasty-M.SG/ *tasty- F.SG but spicy.

L2 speakers of Spanish showed sensitivity to agreement errors, but that sensitivity was
greater in the conditions without intervening material as in (27a) relative to the longer conditions
as in (27b). Though memory span did not correlate with this sensitivity difference between the
conditions as a result of distance, working memory limitations have still been suggested as a
possible explanation that needs further research. Keating (2010) also found that noun-adjective
agreement processing by advanced L2 speakers of Spanish was influenced by the distance
between the noun and its adjective. L2 speakers’ sensitivity to gender errors was also modulated

by individual differences in WM.
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Overall, the findings are rather controversial, and there is no consensus on the magnitude
of working memory capacity’s influence on L2 processing. Moreover, it should be noted that such
a line of research has solely looked at working memory in terms of capacity limitations, without
carefully considering the memory operations that underlie sentence processing. Despite that the
present study is mainly formulated to examine the similarity-based interference account that may
result from the cue-based memory retrieval mechanism as will be discussed below, we can still
look into the capacity-based effects through the linguistic materials, though not in terms of

individual differences in WM across participants.

2.5.4.2 Working memory capacity-based account vs. interference-based account.

Cunnings (2017, 2022) has recently argued that understanding how native and non-native
parsers encode and retrieve information from memory can provide a nuanced explanation for
L1/L2 processing differences rather than differences in working memory capacity. That is,
interference during memory retrieval can better account for the problems attested in L2
processing. This view is based on the theoretical framework -cue-based parsing- which interprets
sentence comprehension as a series of skilled memory retrievals (Lewis & Vasishth, 2005). As
an illustration, in the following examples, Cunnings (2022) demonstrated how it is difficult to

dissociate between capacity-based and interference-based accounts in sentence processing.

(28) a. The cat was scared.

b. The cat the dog the boy saw chased was scared.

(29) a. It was the book that the boy with the coffee very happily read before lunch.

b. It was the book that the boy with the magazine very happily read before lunch.

According to the capacity-based account, processing (28b) is predicted to be more difficult

compared to (28a) given that ‘the cat’ and its predicate ‘was scared’ in (28b) are separated by
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other constituents, unlike in (28a), and this may tax memory resources or exceed its capacity. The
same kind of difficulty is also predicted by the interference-based account during processing (28b)
relative to (28a), but the reason is attributed to potential interference from other constituents given
that ‘the dog” and ‘the boy’ could interfere as potential subjects of ‘was scared’. Both accounts
thus have the same prediction but offer different explanations, so dissociating these accounts

empirically is difficult.

Cunnings (2022), however, pointed out that it is less obvious how differences between
processing (29a) and (29b) could be explained by the capacity-based account given that they both
have the same number of words but differ in regard to the meaning or type of words involved.
For the interference-based account, processing (29b) would be more difficult. That is, when the
noun phrase ‘the book” would be retrieved as an object of the verb ‘read’, the noun phrase ‘the
magazine’ in (29b) is more likely to interfere and could occasionally be retrieved as the object
compared to ‘the coffee’ in (29a). This is because ‘the magazine’ is semantically more plausible
as it refers to something [+READABLE], unlike ‘the coffee’. In sum, while the amount of
information and the ability to maintain representations active in memory is what may affect
processing in sentence comprehension according to the capacity-based account, it is the type of
content in memory and the ability to retrieve target information correctly that may influence

comprehension according to the interference-based account (Parker et al., 2017).

According to Cunnings (2022), interference, therefore, cannot be ruled out in the studies
of Keating (2010) and Foote (2011). For instance, ‘taco’ in (27b) might interfere when its gender
matches the adjective ‘rico’. Thus, further investigation to dissociate between the capacity-based
and interference-based views is needed by systematically manipulating the intervening item (e.g.,
‘taco’) to detect whether readers are susceptible to interference effects. That is, if readers in our
studies, for example, are found to be influenced by the distractor only in conditions where

interference is expected to arise, as per the cue-based parsing’s predictions, we can argue in favour
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of the interference-based account. If they, however, employ a recency match and relate the verb
or reflexive to the closest noun phrase that has been stored more recently and hence is likely to
be more active for retrieval, we cannot rule out the possibility that readers might be affected by

WM capacity limitations.

Having discussed different conceptualisations of WM in sentence processing and other
L2 theoretical accounts, the following sections will review sentence comprehension studies that
have investigated L2 speakers’ real-time processing of S-V agreement and reflexive-antecedent

dependencies.
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2.6 L2 Processing of Discontinuous Dependencies

2.6.1 L2 processing of subject-verb agreement dependency.

Previous studies on S-V agreement in L2 processing have reported mixed findings, with
very few investigations addressing interference effects. According to Jiang’s self-paced reading
study (2004), Chinese L2 speakers of English were not sensitive to number disagreement between
non-adjacent subjects and verbs compared to L1 speakers. It should be noted though that
conclusions were drawn from analyses conducted for each group separately rather than including
both groups into one analysis for direct comparison. Participants were also tested on grammatical
conditions similar to (3a) and (3b) and only on one ungrammatical condition as (3c), so
interference effects have not been systematically examined especially across ungrammatical

conditions.

Grammatical insensitivity to number agreement was also reported in Chen, Shu, Liu,
Zhao, and Li’s ERP study (2007). Their study mainly aimed to examine whether L2 processing
of S-V agreement might be influenced by L1 specific properties. Chinese L2 speakers of English,
whose native language lacks S-V agreement morphosyntactic features, were presented with
sentences like (3a-d) and asked to judge their grammaticality while their ERP responses were
recorded during reading. The results showed that L2 speakers were highly accurate in their
grammaticality judgements. However, their ERP patterns were significantly distinct from L1
speakers’ in not exhibiting any grammaticality effects. No evident similarity-based interference

effects were observed across grammatical or ungrammatical conditions for both groups.

In another ERP study, Tanner, Nicol, Herschensohn and Osterhout (2012) examined
interference effects in S-V agreement processing in native English speakers and Spanish L2

speakers of English. Grammaticality, which is based on the verb’s agreement with the singular
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head, the structure of the subject NP and the distractor number were all manipulated as shown in

(30).

(30) a. The winner of the big trophy/trophies has/*have proud parents.

b. The winner who got the trophy/trophies has/*have proud parents.

Unlike Jiang (2004) and Chen et al. (2007), the results showed a significant main effect
of grammaticality for both groups. The P600 effects on the verb, when it disagreed with its
subject, were smaller in Spanish L2 speakers of English. However, both groups showed smaller
effects when the verb followed a plural distractor compared to a singular distractor, indicating
interference effects. Though P600 effects were larger when the distractor was embedded in a
relative clause as in (30b) compared to when it is in a prepositional phrase as in (30a), there was
no significant interaction between the distractor number, subject NP structure and group. This
suggests that interference effects were not modulated by the subject NP structure, and both groups
displayed similar interference profiles. Interference effects, however, were not observed in
grammatical conditions. The results could be taken as evidence of the role of interference during
agreement processing rather than shallow parsing. That is, if the latter is the case, as pointed out
by Tanner and colleagues, and that L2 speakers’ reduced grammaticality effects caused by the
plural distractor in (‘“*The winner of the big trophies have ...”) was seen as a result of shallow
parsing, grammatical sentences with a plural distractor as in ‘The winner of the big trophies
has...” would also be perceived as ungrammatical. However, this was not the case. The study
indicated that processing differences between L1 and L2 speakers were not qualitative, but

quantitative in nature.
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Based on the studies above, one may infer that L2 speakers show native-like S-V
agreement processing only if the same structure is also instantiated in the L1 since Spanish has
S-V agreement while Chinese does not. However, recent studies have found that L2 speakers
could parse S-V agreement similarly to L1 speakers even if their L1 lacks overt agreement
morphology as English (Cheng, Cunnings, Miller, & Rothman, 2021; Cheng, Rothman, &
Cunnings, 2022; Lim & Christianson, 2014). For instance, Korean L2 speakers of English with
varying proficiency were examined by Lim and Christianson (2014) for S-V agreement, which is
absent in their L1, using eye-tracking during reading. They used sentences like (31) in which the
distractor inside the relative clause was manipulated in number across grammatical and

ungrammatical conditions.

(31) The teacher(s) who instructed the student(s) were very strict.

During real-time reading, L1 speakers showed clear grammaticality effects at the verb and
spillover region, and similar effects were demonstrated by L2 speakers at the spillover region.
Although sensitivity to grammaticality in L1 speakers was consistently found in most reading
time measures compared to L2 speakers, the sensitivity of L2 speakers was observed to be
affected by proficiency, becoming more evident as proficiency increased. In response to the
distractor, the ungrammaticality effects were attenuated for both groups in conditions with a
matching plural distractor indicating facilitatory interference. The results of this study revealed
that L2 speakers can eventually detect agreement violations regardless of their L1, and proficiency
can considerably modulate L2 processing in line with other previous agreement studies (Coughlin

& Tremblay, 2012; Hopp, 2006; Jackson, 2008; Sagarra & Herschensohn, 2010).
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More recently, Lee and Philips (2022) reported that advanced Korean L2 speakers could
even outperform L1 speakers in a speeded judgement task. According to their findings, both
groups’ acceptance rates showed facilitatory interference in ungrammatical sentences containing
relative clauses (e.g., “*The artist who made the sculpture/s are very talented.’). However, L2
speakers did not show any interference effects in sentences containing prepositional phrases (e.g.,
“*The artist with the tall sculpture/s are very talented.”), while L1 speakers did. Lee and Phillips
argued that L2 speakers may utilize an additional monitoring mechanism that filters out
ungrammatical structures compared to L1 speakers, at least when making explicit judgements.

Similar effects were absent from both groups’ reaction times, however.

Taken together, although earlier studies suggested L2 speakers’ insensitivity to agreement
violations, as predicted by the SSH, more recent research suggest that L1 and L2 speakers can

behave similarly in the computation of S-V agreement.

2.6.2 L2 processing of reflexive-antecedent dependency.

Though some studies in adult L2 acquisition research examined reflexive dependencies
using off-line experiments to address issues related to L2 interlanguage grammar from
Chomsky’s (1981) view of principles and parameters (see Hawkins, 2001; White, 2003 for a
review), fewer studies investigated this phenomenon from a processing perspective (Felser &

Cunnings, 2012; Felser et al., 2009).

Felser et al. (2009), for instance, aimed to examine the degree to which Japanese L2
speakers of English are sensitive to syntactic constraints on reflexives relative to native English
speakers. In an offline antecedent choice task, both groups performed highly accurately,
indicating that L2 speakers could use the locality and c-commanding conditions for reflexive
binding. In an eye-tracking experiment, only grammatical sentences were included and

manipulated by two factors: the gender match between the distractor and the reflexive and the
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syntactic structure so that the distractor either c-commanded the reflexive or did not, as illustrated

below.

(32) John/Jane and Richard were very worried in the kitchen of the expensive restaurant.

a. c-command

[John/Jane] noticed that Richard had cut himself with a very sharp knife.

b. No c-command

It was clear to [John/Jane] that Richard had cut himself with a very sharp knife.

The results showed that L2 speakers took longer first-pass reading times to read a reflexive
when a c-commanding but non-local distractor matched the reflexive’s gender than when it did
not. This can exhibit inhibitory interference, but it was not interpreted on this basis. No gender
match effects, however, were found for the non-c-commanding distractor. These findings were
consistent with the results of an additional timed grammaticality judgement task in which L2
speakers were less accurate than L1ers at judging sentences when the matching illicit distractor
c-commanded the reflexive. As there were no reliable effects of the distractor gender match in
any later regions or measures for both groups, it was suggested that L2 speakers’ ultimate
antecedent interpretations were native-like. Felser et al. (2009) concluded that L2 speakers’
native-like performance in the untimed task showed their reliance on grammatical knowledge.
However, their reading times revealed that they were initially influenced by pragmatic
information. The presence of a matching discourse-prominent distractor was argued to have
caused processing difficulty for L2 speakers, though L1 influence cannot also be totally precluded

since Japanese allows long-distance reflexive binding by a non-local antecedent. The results, in
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fact, might alternatively be attributed to similarity-based interference effects, as the increased
reading times observed at the reflexive region can result from the overlap in gender feature
between the target and distractor, causing that processing difficulty. If L2 speakers were really
influenced by the discourse-prominent distractor as argued, we would also expect to observe an
carly effect in the condition where it did not match the reflexive’s gender as it contradicted their
expectation, but this was not the case. The role of memory retrieval interference in the L2

processing of reflexives, therefore, clearly requires more investigation.

Building on the study of Felser et al. (2009) and to exclude the possibility that Japanese
L2 speakers’ processing was influenced by L1 transfer of long-distance binding, Felser and
Cunnings (2012) investigated whether German L2 speakers of English, whose L1 is similar to
English in that a reflexive can only be bound by a local antecedent, would be affected by a non-
local distractor during processing. Their first eye-tracking experiment’s design included

conditions similar to Sturt’s (2003) Experiment 1, as exemplified by (33).

(33) a. Target-match/Distractor-mis/match

Helen/James has worked at the army hospital for years. She/He noticed that the
soldier had wounded himself while on duty in the Far East. Life must be difficult

when you are in the army.

b. Target-mismatch/Distractor-mis/match

James/Helen has worked at the army hospital for years. He/She noticed that the
soldier had wounded herself while on duty in the Far East. Life must be difficult

when you are in the army.
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Though their responses in an offline antecedent choice task confirmed their knowledge of
binding condition A, eye-tracking data revealed that German L2 speakers initially displayed a
main effect of the distractor gender whereas effects of the target could only be observed in later
processing measures, as opposed to native English speakers who only displayed a significant main
effect of the target in all measures. The results supported those of Felser et al. (2009), but German
L2 speakers showed a slowdown in the reflexive when the distractor mismatched the reflexive

while Japanese showed it when the distractor matched it.

Felser and Cunnings (2012) conducted a follow-up experiment using materials similar to
those in Experiment 1, but with the distractor not c-commanding the reflexive as in (e.g., ‘The
soldier that he/she treated on the ward wounded himself/herself...”) to determine whether L2
speakers’ coreference assignment in Experiment 1 was influenced by the distractor’s discourse
prominence or by their preference to link the reflexive to the matrix subject, which might be
argued that it involves a binding requirement since it c-commands the reflexive. Despite the fact
that the matrix subject in Experiment 2 was the target antecedent, German L2 speakers initially
focused on the non c-commanding embedded distractor. The native group also experienced some
initial distractor effects, spending longer reading times when it mismatched the reflexive than
when it did not, but their reading times were also influenced by the gender of the target. The
results were taken to argue that L2 speakers were initially influenced by the discourse-prominent
distractor antecedent regardless of whether it c-commanded the reflexive or not. Given that
German allows only local binding, L1 transfer was excluded as a cause for L2 speakers’ early
preference for the non-local distractor. Instead, Felser and Cunnings argued that L2 speakers had

difficulty applying binding constraints.

This initial preference for a discourse prominent antecedent may be compatible with the
SSH (Clahsen & Felser, 2006a, 2018). Cunnings (2017) alternatively argued that L2 speakers

may construct fully specified syntactic parses but may be more prone to interference than L1
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speakers, if they weigh non-syntactic retrieval cues, especially those related to discourse

prominence, more highly than L1 speakers.
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2.7  The Present Study

2.7.1 Gaps and research aims.

In non-native processing, the literature on processing discontinuous dependencies
revealed somewhat mixed findings. Some studies suggest L1 and L2 speakers resolve
dependencies in a similar manner, while other suggest L2 speakers do not compute linguistic
dependencies in a target-like way (see Dallas & Kaan, 2008; Felser, 2015, 2019; Roberts, 2013
for a review). L2 speakers’ performance may also vary from one kind of dependency to another,
as in the S-V agreement and reflexive dependencies reviewed above (Felser et al., 2009; Felser
& Cunnings, 2012; Jiang, 2004; Tanner et al., 2012). Furthermore, possible L1 effects are
sometimes not found in L2 speakers’ processing patterns, but L2 processing may also be non
target-like even if the L2 shares the same properties of the phenomenon being investigated with
the L1 (Felser, 2015). The use of different methods, different L1/L2 combinations, and variations

between participants and contexts may additionally cause conflicting findings across studies.

In addition to research findings variability, various theoretical accounts have been
proposed to explain differences in L1/L2 processing. Some argue that L2 processing is not
syntactically driven and less attention is paid to grammatical information relative to L1 processing
(Clahsen & Felser, 2006a, 2018). Others, on the other hand, contend that L2 processing can be
influenced by individual differences while it is fundamentally not different from L1 processing
(Hopp, 2014; Lim & Christianson, 2014; McDonald, 2006; Sagarra & Herschensohn, 2010).
More recently, Cunnings (2017) argue that L2 speakers construct similar syntactic parses, but
they could be more susceptible to interference effects that may arise from the cue-based memory
retrieval mechanism. L2 processing has been investigated thoroughly in the literature in terms of
shallow parsing and working memory capacity imitations. However, the working memory
mechanisms that underpin language comprehension are not fully clear, and little is currently

known about whether differences in retrieving information established during real-time

58



processing from memory can better explain potential L1/L2 processing differences (Cunnings,
2017). Additionally, the nature of memory retrieval mechanism across dependencies, particularly
between S-V agreement and reflexives, which has been debated in L1 processing has not also

been examined in L2 processing.

The aim of this research, therefore, is to tease apart the different accounts of dependency
resolution during L2 processing and to elucidate the contrasting existing L2 findings between
agreement and reflexives. Previous L2 studies suggest native-like processing of S-V agreement
is possible for L2 speakers, while L1/L2 differences have been observed during reflexive
resolution. However, existing studies have examined either S-V agreement or reflexive
processing, making it difficult to compare the L2 processing patterns of these two dependencies.
Studies have also used different experimental designs and methodologies, besides testing
different L2 groups. The current study aims to control for confounding factors that may have
created discrepancies in L2 processing research findings by investigating the processing of S-V
agreement and reflexive-antecedent dependencies in the same large-scale group of Arabic L2
speakers of English. Given that the two phenomena share similar properties in Arabic and English,
L1 influence will be minimised, and a greater focus will be placed on the mechanisms underlying
L2 processing. It is also the purpose of this study to take some individual differences into account,
such as L2 proficiency and lexical automaticity for their potential impact on parser performance.
In view of the foregoing, the findings of such a well-controlled study will offer a better
understanding of the nature of the mechanisms employed by L2 speakers during processing
linguistic dependencies and the factors that may influence their real-time sentence

comprehension.

59



2.7.2 Research questions.

To fulfil the research aims, the subsequent research questions will be addressed, followed
by various predictions regarding L2 language processing based on different theoretical

perspectives.

1. Does Arabic L2 speakers’ language processing differ from native English speakers’ in

sentence comprehension?

2. To what extent can the cue-based memory retrieval mechanism influence L2 processing?

3. Is Arabic speakers’ L2 processing of S-V agreement and reflexive-antecedent

dependencies influenced by their L2 proficiency level?

4. Does lexical automaticity influence S-V agreement and reflexive processing in Arabic and

English speakers?

5. Are S-V agreement and reflexive-antecedent dependencies uniformly processed?
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2.7.3 Predictions and hypotheses.

2.7.3.1 Shallow Structure Hypothesis

This generally predicts that L2 processing differs from native processing due to reduced
sensitivity to structural information, such that a given grammatical constraint might not be applied
in a native-like way. L2 processing is therefore expected to rely heavily on lexical semantics,
plausibility, and surface-level information more than grammatical constraints during real-time
processing. In other words, it hypothesizes that L2 processing is primarily driven by semantic or
discourse-related cues rather than syntactic ones, which means that the former cues are efficiently
fast utilised and prioritised along with other types of non-grammatical information over the latter
ones compared to L1 parsers (Clahsen & Felser, 2018, p. 695). A further contention in the SSH
is that L2 speakers from different L1 backgrounds would similarly underuse grammatical
information and adopt shallow processing regardless of their L1. It was also speculated that L2
processing difficulties might be specifically observed in discontinuous syntactically-mediated
dependencies in general (Clahsen & Felser, 2006a), and in backward-looking dependencies in
particular, which requires reaccessing previously established representations, such as reflexive-
antecedent dependencies, compared to forward-looking dependencies (Felser, 2015). That is, it
has been argued that L2 speakers’ reduced ability to build detailed hierarchical sentence
representations in the first place and/or the instability of the syntactic representations constructed
during L2 processing, compared to L1 processing, make backward-looking dependencies more

challenging (Felser, 2015).

Accordingly, with regards to the dependencies under investigation, Arabic L2 speakers’
performance will be compatible with the Shallow Structure Hypothesis if their reading times are
not guided by structural constraints, such as hierarchical syntactic structure and binding Principle
A, but instead are influenced more by structurally illicit feature-matching distractors and linear
parsing heuristics. This will be evidenced generally by being significantly different from L1
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speakers in not showing grammaticality effects, or in accepting ungrammatical sentences with
matching distractors and equivalently rejecting grammatical sentences with mismatching
distractors. Moreover, L2 speakers might find processing a reflexive-antecedent dependency
more challenging than a subject-verb agreement dependency since it is more clearly a backward-
looking dependency. S-V agreement processing might be seen by some as a forward-looking
dependency if the process involved is believed to be only predictive (Tanner, Nicol, & Brehm,
2014). However, it has been argued that it may also be a hybrid type of dependency since it may
involve both a prediction mechanism (forward-looking search) and a cue-based retrieval
mechanism (backward-looking search) when a verb’s number cue is used to locate the target
subject in memory (Dillon et al., 2013; Felser, 2015; Wagers et al., 2009). The case is different
for reflexives since they cannot be anticipated. Therefore, a reflexive-antecedent dependency is

reliably a backward-looking dependency, which is predicted to be more problematic.

2.7.3.2 Cue-Based Memory Retrieval Interference Account

The assumption that linguistic dependencies processing relies on a cue-based retrieval
mechanism entails parsers’ potential susceptibility to interference effects. The memory retrieval
interference account predicts that the presence of similar items in memory may adversely
influence dependency resolution processing. Items that share similar features with the target
dependent element that needs to be retrieved for dependency resolution may inhibit the smooth
retrieval of the target in grammatical sentences causing reading times to increase. However, they
may also facilitate processing ungrammatical sentences and speed-up reading times when a target
dependent element is not available. As far as L2 processing is concerned, Cunnings (2017) argued
that L2 speakers can employ syntactic or structure-building parsing strategies, but they might be
more prone to interference effects relative to L1 speakers. This means that L2 speakers are
expected to be sensitive to grammatical constraints, but their performance might be more

attenuated by associated retrieval effects.
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Accordingly, L2 speakers are predicted to show grammaticality effects as L1 speakers,
but they may spend longer reading times in grammatical conditions that particularly involve
matching distractors than those that do not, and shorter reading times in ungrammatical conditions
with matching distractors relative to those with mismatching distractors. Such interference effects
are expected to be more pronounced in L2 speakers in both S-V agreement and reflexive-
antecedent dependencies, compared to L1 speakers who have usually shown facilitatory

interference specifically in S-V agreement dependencies.

2.7.3.3 Individual Differences Factors

Individual differences in factors, such as proficiency or lexical automaticity as a cognitive
or capacity-related aspect of language processing, among other factors, have been argued to play
a significant role in the course and outcomes of non-native syntactic processing (Hopp, 2006,

2010, 2014, 2015, 2018).

Based on previous studies (e.g., Coughlin & Tremblay, 2012; Hopp, 2006; Jackson, 2008;
Rossi et al., 2006; Sagarra & Herschensohn, 2013; Steinhauer, White, & Drury, 2009), advances
in proficiency have been suggested to positively correlate with the growing use of
morphosyntactic information and target-like sentence processing. That is, success in integrating
different information types, such as lexical-semantic and morpho-syntactic information, in
parallel during real-time processing is likely to be associated with proficiency since proficiency
generally represents the mastery level of an L2 (Hopp, 2015). Individual differences in
proficiency thus may predicate whether L2 speakers recruit different grammatical information

and whether they ultimately achieve native-like processing.

The automaticity of lexical processing has also been argued to interact with structure-
building operations and syntactic processing (The Lexical Bottleneck Hypothesis, Hopp, 2018).

As lexical automaticity reflects the dynamics of lexical access and retrieval that feed into syntactic
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processing, less automated individuals with slower lexical processing are assumed to deplete
resources that could subserve syntactic processing. Such higher demands on lexical processing
may ultimately leave them with insufficient resources to complete target-like syntactic parses.
Accordingly, differences in lexical automaticity between individuals were suggested to engender

differences in syntactic processing (Hopp, 2018).

Taken together, individual differences in the aforementioned factors are expected to
moderate sensitivity to grammaticality and influence processing patterns. Specifically, higher L2
speakers in proficiency are predicted to show more pronounced grammaticality effects and target-
like syntactic processing. Similarly, L2 speakers with higher degrees of lexical automaticity are

expected to show greater grammaticality effects and native-like processing patterns.

64



CHAPTER THREE
3. Study 1

3.1 Introduction

This study aimed to examine L1 Arabic speakers’ L2 processing of S-V agreement and
reflexive-antecedent dependencies in English to uncover the nature of the processing mechanism
involved by L2 speakers during dependency resolution compared to L1 speakers and the factors
that may influence their processing patterns. To gain a better understanding of the discrepancies
between native and non-native speakers’ performance, all participants completed an offline and
online task. While the offline grammaticality judgement task will tap into their grammatical
knowledge, the online self-paced reading task can reveal areas of processing difficulties that
might not be clear from their performance in the offline task, and provide an assumption of the
mechanisms underlying their sentence processing. A lexical decision task for both groups along
with an L2 proficiency test for L2 speakers were also used to examine how individual differences

in lexical automaticity and proficiency may affect sentence processing.

3.2 Method

3.2.1 Participants.

A total of 188 Arabic L2 English speakers and 189 L1 English speakers were recruited.
They were recruited from the University of Reading student community or by advertising on
different media platforms. They were contacted then via email. Participants took part voluntarily

or received course credit for their participation.

Based on the background information questionnaire they filled out (see Appendix A), only
Arabic L2 English speakers who started learning English at age 5 or after were included. This led

to the removal of eight participants. For L1 English speakers, only those who identified English
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as their only native language and considered themselves not bilingual, meaning that they did not
have a native-like command of languages other than English, were included. This led to the
removal of ten participants. An additional two L2 speakers were also removed for not completing
the second part of the study, and another two L1 speakers were also removed; one for not pressing
the right buttons in the grammaticality judgement task and the other for not completing the second
part. We also excluded two L2 speakers and one L1 speaker from the data analysis, as clarified
in the next section, due to their unusually fast median reaction times in the grammaticality

judgement task, which indicated a lack of attention.

Accordingly, 176 L2 English speakers (44 males, mean age = 30, range = 18-43) and 176
L1 English speakers (37 males, mean age = 28, range = 18-62) could be included. 148 L1 English
speakers were British, 21 were American, three were Australian, three were Canadian and one
was New Zealander whereas all Arabic L2 English speakers were from Saudi Arabia. The L1
group consist of 17 PhD students, 37 Master’s students, 86 Bachelor students, alongside 36
individuals who did not have student status. The majority of the L2 speakers in this study were
also students, compromising 96 PhD students, 36 Master’s students, 10 Bachelor students and 19
English course students, while 15 participants were not affiliated with any educational institution
during the time of testing. All L1 speakers were exclusive native speakers of English, and all L2
speakers were exclusive native speakers of Arabic, with neither group having a native-like
command of any additional languages. L2 speakers reported that they commenced their English
language learning in a school setting at an average age of 13 years, with a range spanning from 5

to 36 years and a median of 13 years.!! They were either in an English-speaking country during

117 participants started their English language learning at age 5, 13 at age 6, 6 at age 7, 6 at age 8, 4 at age 9, 14 at
age 10, 7 at age 11, 28 at age 12, 33 at age 13, 8 at age 14, 8 at age 15, 5 at age 16, 1 at age 17, 4 at age 18, 3 at age
19, 4 atage 20, 2 at age 22, 5 at age 23, 6 at age 24, 2 at age 25, 2 at age 27, 3 at age 28, 2 at age 31, 1 atage 33, 1
at age 35 and 1 at age 36.
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testing or they had been in one previously*?. Their immersion in an English-speaking country
ranged from 1 to 180 months, with a mean immersion duration of 44 months. Notably, only nine
of them were immersed before the age of 18, while the rest experienced immersion after that age,
with an average age of 27. The majority reported that they used Arabic at home with their families,
while only 15% reported using both Arabic and English. The daily usage of English varied among
individuals, ranging from 0 to 12 hours, with an average of 3 hours.*® Except for 10 participants,
the majority had undertaken either the IELTS or TOEFL examination, and their most recent
scores fell within the CEFR levels of B1 and C2. L2 English speakers’ current proficiency was
additionally assessed through the Oxford Quick Placement Test, resulting in an average score of
42/60 (SD = 9.7, range = 22-60) with the majority could be classified as intermediate to advanced
learners.!* The correlation coefficient value between their IELTS/TOEFL scores and the Oxford

Quick Placement Test is 0.74, signifying a robust positive correlation.

3.2.2 Materials.

3.2.2.1 Grammaticality Judgement Task (GJT).

This task aimed to assess L2 speakers’ grammatical knowledge of agreement and
reflexives, and their ability to discriminate between grammatical and ungrammatical sentences.
Stimuli consisted of 24 sentences testing S-V agreement as in (34) and 24 sentences testing
reflexives as in (35), such that each participant was shown six different items of each of the four
conditions for each dependency type. For both dependencies, grammaticality effects were tested

in two baseline ‘no distractor conditions’ as in (34a/b) and (35a/b) where the verb mismatched its

12 The clarity and reliability of the effects resulting from naturalistic exposure or immersion on their performance
can be uncertain due to differences in the timing of immersion experiences in comparison to the time of testing across
participants.

13 While the question focused on the number of hours spent outside the classroom or work environment rather than
inside, a few respondents may have included hours from both settings in their responses, making the information
somewhat uncertain.

14 49 participants scored from 50 to 60, 59 participants scored from 40 to 49, 44 participants scored from 30 to 39,
and 24 participants scored from 20 to 29.
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subject in number in S-V agreement dependencies and the reflexive mismatched its antecedent in
gender in reflexive dependencies to confirm their basic understanding that subjects and verbs
must agree in number, and that reflexives require a gender-matching antecedent. Grammaticality
effects were also examined in another two structurally parallel sentences to the baseline
conditions but with a distractor as in (34c/d) and (35c/d) to assess L2 understanding of what
constituents must have the same number/gender as the verb or reflexive. The distractor in the
‘distractor conditions’ was consistently embedded in a prepositional phrase, which matches the

syntactic context of the distractor in the online task.

(34) S-V Agreement

a. No Distractor, Grammatical
The boys were hurt yesterday afternoon.
b. No Distractor, Ungrammatical
*The boy were hurt yesterday afternoon.
c. Distractor, Grammatical
The boys near the girl were hurt yesterday afternoon.
d. Distractor, Ungrammatical

*The boy near the girls were hurt yesterday afternoon.

(35) Reflexives

a. No Distractor, Grammatical
The man cut himself two hours ago.
b. No Distractor, Ungrammatical

*The man cut herself two hours ago.
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c. Distractor, Grammatical
The man behind the lady cut himself two hours ago.
d. Distractor, Ungrammatical

*The man behind the lady cut herself two hours ago.

For agreement dependencies, the verb was plural and held constant across all conditions
as in the online task. Hence, grammaticality was based on the plural verb’s agreement with its
target subject in number. The distractor in the distractor condition mismatched the subject and the
verb in number in the grammatical condition, but it matched the verb in the ungrammatical
condition. Accordingly, the distractor’s presence would further show the extent to which

participants have solid grammatical knowledge of permissible and impermissible conditions.

For reflexive dependencies, the subject-gendered noun phrase was singular and kept
constant across all conditions. Both the subject and the reflexive were located within the same
local clause. The subject was a male-biased noun in half of the experimental items and a female-
biased noun in the other half. Grammaticality was based on the reflexive’s match with the subject,
its target c-commanding antecedent, in gender. Similar to agreement dependencies, the non c-
commanding distractor in the distractor condition mismatched the subject and the reflexive in
gender in the grammatical condition. It, however, matched the reflexive in the ungrammatical
condition. Participants’ judgement thus would indicate whether it is guided by the binding

Principle A condition or is affected by the distractor’s presence.

The 48 experimental items were distributed across 4 lists in a Latin square design and
were mixed with 64 filler items of different sentences structures, with half being grammatical and

half ungrammatical. The complete set of stimuli can be found in Appendix B.
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3.2.2.2 Self-Pased Reading Task (SPR).

To examine real-time sensitivity to grammaticality and vulnerability to interference
during S-V agreement and reflexive processing, 24 item sets of 4 conditions were constructed
like those in (36) and (37) for each dependency type, with grammaticality (grammatical vs.
ungrammatical) and distractor match (distractor match vs. distractor mismatch) as factors.
Grammaticality was manipulated by varying the number feature of the subject in S-V agreement
dependencies and the gender feature of the subject in reflexive-antecedent dependencies.
Likewise, the second factor was manipulated by varying the number of the distractor in S-V
agreement dependencies and the gender of the distractor in reflexive-antecedent dependencies
making it either match or mismatch the critical region (i.e., the verb and the reflexive region
where retrieval of the target subject is triggered in each dependency) across the grammatical and

ungrammatical conditions.

(36) S-V Agreement

a. Grammatical, Distractor Match
The waitresses near the schoolgirls unsurprisingly were unhappy about all the
noise.

b. Grammatical, Distractor Mismatch
The waitresses near the schoolgirl unsurprisingly were unhappy about all the
noise.

¢. Ungrammatical, Distractor Match
*The waitress near the schoolgirls unsurprisingly were unhappy about all the
noise.

d. Ungrammatical, Distractor Mismatch

70



*The waitress near the schoolgirl unsurprisingly were unhappy about all the

noise.

(37) Reflexives

a. Grammatical, Distractor Match
The man near the policeman strangely isolated himself from society for many
years.

b. Grammatical, Distractor Mismatch
The man near the policewoman strangely isolated himself from society for many
years.

c. Ungrammatical, Distractor Match
*The lady near the policeman strangely isolated himself from society for many
years.

d. Ungrammatical, Distractor Mismatch
*The lady near the policewoman strangely isolated himself from society for

many years.

In both dependencies, the subject and the distractor were animate nouns to ensure that
neither of them provides additional cues beyond the contribution of syntactic position and number
in agreement conditions or gender in reflexive conditions. The subject was modified by a
prepositional phrase in which the distractor was embedded. Testing interference effects in
reflexive dependencies using this syntactic context for the distractor has not been examined
before. As interference has not usually been observed in reflexive dependencies, the processing

of reflexives might be more vulnerable to interference from distractors in PPs, because they are
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less distinctive in memory as proposed by VVan Dyke and McElree (2011), compared to distractors
in core argument positions (i.e., subject or object), which have been examined in previous studies.
This has been shown in subject-verb thematic binding (Van Dyke & McElree, 2011) and S-V
agreement (Parker & An, 2018). To avoid any potential spillover processing effects from the
distractor on the verb region, an adverbial was placed after the distractor and before the main
verb. This was done because plural nouns generally take longer to process than singular nouns,
and this effect could potentially affect the processing of the following words (Wagers et al., 2009).
The adverb thus provides ‘padding’ to deal with this spillover before the critical verb. The critical
region (i.e., the verb in agreement conditions and the reflexive in reflexive conditions) was then

followed by five words.

For agreement conditions, the main verb was always a plural verb be in the past tense
‘were’ and held constant across all conditions. While some studies have used singular and plural
verbs in grammatical and ungrammatical conditions respectively (e.g., Wagers et al., 2009), we
kept the verb constant across conditions to avoid any potential differences in reading times at the
critical region merely due to differences in the length of the verb itself. Grammatical sensitivity
to agreement violations should elicit significant grammaticality effects from spending longer
reading times in (36¢/d) than in (36a/b). However, if L2 speakers employ shallow processing
(Clahsen & Felser, 2006a, 2018), their reading times should reveal linear parsing heuristics or
distractor effects in both (36b) and (36c), such that (36b) should be read slower than (36a) and
(36¢) should be read faster than (36d). The cue-based memory retrieval model (Lewis & Vasishth,
2005), on the other hand, predicts that resolving dependencies can be influenced by two types of
interference effects. In our grammatical conditions, the subject and the verb were plural agreeing
in number. Inhibitory interference is predicted when the distractor is also plural matching the verb
in number as in (36a), leading to longer reading times in (36a) than in (36b). In the ungrammatical

conditions, however, facilitatory interference is predicted when the distractor matches the plural
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verb in the absence of a grammatically matching subject, and so (36c¢) should be read faster than
(36d). L2 speakers, in particular, are predicted to show increased interference effects (Cunnings,

2017).

For reflexive conditions, singular gender-biased nouns (e.g., schoolboy, businesswoman)
were used for the target subject and distractor rather than gender-stereotyped nouns (e.g., surgeon)
to avoid any potential cultural differences in the stereotypical gender they refer to or the
possibility that they can eventually be taken to refer to both genders. Half of the items contained
the reflexive himself and the other half contained herself. Though both the target antecedent and
the distractor are within the reflexive’s local domain, ‘the man’ in (37a), for instance, is the only
acceptable antecedent for the reflexive since it c-commands it unlike ‘the policeman’ that does
not. If binding Principle A is respected, grammaticality effects manifested by longer reading times
in (37c/d) than in (37a/b) should be observed. The Shallow Structure Hypothesis (Clahsen & Felser,
2006a, 2018) predicts that L2 speakers might instead link the reflexive to the linearly closest
antecedent or be influenced by the non-c-commanding antecedent, and so reading times should
be slower in (37b) than in (37a) and (37¢) should also be read faster than (37d). The cue-based
model (Lewis & Vasishth, 2005), alternatively, predicts longer reading times in (37a) than in (3b)
and shorter reading times in (37c) than in (37d) as a result of inhibitory and facilitatory
interference effects in (37a) and (37c¢) respectively from gender-matching distractors. Cunnings

(2017) predicts that such interference effects would influence L2 speakers more than L1 speakers.

In addition to the 48 experimental items, 64 structurally different fillers were combined
in a pseudo-randomised Latin-square design. To prevent participants from subconsciously
recognising the distribution of stimuli, the fillers included items with different types of anaphors
in positions that were distinct from the reflexive’s position in the experimental items. Some fillers

also contained main verbs that do not require agreement morphology, or verbs that differed in
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form or number from those in the S-V agreement experimental items (see Appendix C). To ensure
that participants read for meaning, all the experimental items and fillers were followed by a yes/no
comprehension question, half of which are answered by yes and the other half by no. The question
never asked about any aspect of the relationship between the verb and its subject or the reflexive
and its antecedent to prevent any cues that may make participants aware of the experiment’s

manipulation.

3.2.2.3 Lexical Decision Task (LDT).

Following Hopp (2014), an adopted lexical decision task was used to examine the extent
to which individual differences in lexical automaticity may affect syntactic processing. Forty
words, originally taken from the most frequently generated English items in the category norms
list in Van Overschelde, Rawson, & Dunlosky (2004), were included. Another forty English
pseudowords were created by mimicking other frequent semantically-related items but with a
one-syllable change considering English phonotactic constraints (e.g., nail - nait). Those items
were presented in the centre of the screen successively in random order, and participants should
decide within 5000 ms whether a word is real or not. Accuracy and response latency were
recorded. To compute automaticity, the coefficient of variance (CV) was used as a measure,
defined as the standard deviation of response times for each participant divided by the average
response times of the words judged correctly (Hopp, 2014; see Segalowitz & Segalowitz, 1993
for a discussion). CV signifies the extent of variability in word recognition (latency variability)
relative to total performance time. If the variance is low, it indicates fewer effortful processes are

used and processing is automatic.

3.2.3 Pilot testing.

A pilot study was conducted on 35 American and British native English speakers (15 male,

mean age=41, range=21-76), none of whom took part in the main experiment, to test the stimulus
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materials, the feasibility of tasks, the randomisation procedure, and participant recruitment and
retention. Given that both L1 and L2 speakers would undergo the same tasks®® and the fact that it
might be difficult to recruit a sufficient number of L2 participants later for the main study, only
native speakers were included in the pilot testing. They were contacted by email for two sessions,
a week apart. The preliminary investigation showed generally a consistent range of responses in
comprehension accuracy and grammaticality judgements validating target responses. A few items
that had error rates exceeding 14%, which means more than 5 participants answered or judged
them differently, were revised and amended as follows. Two comprehension questions were
changed due to low comprehension accuracy compared to other questions, as each was wrongly
answered by around 20% and 31% of participants. Two filler items in the GJT were also reworded
because they were incorrectly judged by around 26% and 54% of participants. Moreover, due to
some native speakers' feedback suggesting that the noun ‘actor’ may refer to both males and
females and their variations in responses accordingly, it was replaced with other clearer gender-

biased nouns in all reflexive items.

In terms of presentation, the code relevant to the order of items was also revised and tested
again to ensure not only that items from the same condition do not appear next to each other, but

also that experimental items generally do not appear consecutively.

3.2.4 Procedure.

All tasks were conducted using the web-based IbexFarm software (Drummond, 2013).
This has been shown to yield reliable results when used in previous psycholinguistic studies
(Chemla, Cummins, & Singh, 2017; Dillon, Clifton, & Frazier, 2013; Lago et al., 2015; Parker &

An, 2018; Parker & Phillips, 2016; Wagers & Phillips, 2014). The study was completed over two

15 Only the proficiency test will additionally be administered to L2 speakers, but this has been extensively used in
previous studies.
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sessions with at least one week apart. Each participant was contacted by email and given a unique

reference number to use in the two sessions.

In the first session, participants filled out a background questionnaire after reading the
information page and consenting. They then completed the self-paced reading experiment. In this
experiment, each sentence was initially presented as a series of dashes that masked the sentence’s
words, and participants needed to press the space bar to reveal each word. The presentation was
non-cumulative, meaning that the previous word was hidden by a dash once the next word
appeared. After reading each sentence, a counterbalanced yes/no comprehension question
appeared on a separate screen. Participants needed to answer by pressing the “1” key for yes or
“2” for no. Prior to the test items, participants completed three practice items to become familiar
with the task. After the self-paced reading experiment, L2 speakers completed the Oxford Quick
Placement Test. The first session took approximately 30-40 minutes for L1 speakers and 50-60

minutes for L2 speakers.

In the second session, participants completed the grammaticality judgement experiment
in which they were required to judge the grammaticality of the sentences based on their intuitions.
In this experiment, each sentence was presented one at a time in its entity by pressing the space
bar. Below each sentence, two choices were given (grammatical/ungrammatical) to which
participants responded by pressing the “1” key if they think the sentence is grammatical or “2” if
they think it is not. Two practice items preceded the test items, and there was no time limit to
finish the task. Participants afterward completed the lexical decision task. The second session

took around 30 minutes for native speakers and 30-40 minutes for L2 speakers.
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3.2.5 Data analysis.

Before data analysis, accuracy on comprehension questions in the self-paced reading
experiment was checked to include data only from participants with at least 75% accuracy. All
participants scored over that threshold value, as an index that they paid attention. Mean
comprehension accuracy rates across the experimental and filler items were 96% for L1 speakers
(range= 86-100%) and 94% for L2 speakers (range= 78-100%). Additionally, the median reaction
time for each participant across the experimental and filler items in the grammaticality judgement
experiment was checked as a measure of attention. Only participants with a median reaction time
greater than 1500 ms were included in the analysis. This resulted in the removal of the two L2
speakers and one L1 speaker mentioned earlier. Moreover, reading times shorter than 100 ms or
longer than 10,000 ms in the self-paced reading were excluded, since these likely reflect
unintentional button presses or loss of attention. This affected 0.01% and 0.02% of L1 and L2
speakers’ reflexives data, respectively, and 0.02% and 0.04% of S-V agreement data for L1 and

L2 speakers.

Analysis was carried out separately for each dependency type using R (version 4.0.3) (R
Development Core Team, 2020). Grammaticality judgement accuracy data with a binomial
distribution were analysed using generalised mixed-effects models with the Ime4 package
(Baayen, Davidson, & Bates, 2008; Bates, Machler, Bolker, & Walker, 2015). The analysis
included accuracy (O=ungrammatical, 1=grammatical) as the dependent variable with by-subject
and by-item random effects, and sum-coded (-0.5/0.5) main effects of group (L1/L2),
grammaticality (grammatical/ungrammatical), distractor’s presence (distractor/no distractor) and
their interactions as fixed effects. In all statistical models reported below, we initially fit models
with the maximal random effects structure including by-subject and by-item random intercepts,
and random slopes for each fixed effect (Barr, Levy, Scheepers, & Tily, 2013). If the maximal

model failed to converge, we refit the model after removing the correlation parameters. If this
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model still did not converge, we iteratively removed the random effects that accounted for the
least variance until convergence was achieved. If an interaction was observed, follow-up analysis
was performed using nested contrasts. The p values for each fixed effect were measured using the
Satterthwaite approximation by the ImerTest package (Kuznetsova, Brockhoff, & Christensen,

2017).

For the self-paced reading experiment, reading times were log-transformed to remove
skewness. Analysis was performed for reading times at the critical region (‘himself’/’herself’ in
reflexive dependencies and ‘were’ in S-V agreement dependencies) and spillover region (the word
that directly followed the critical region) following a similar procedure as with the grammaticality
judgement data, but linear mixed effects models were used instead. Fixed effects included sum-
coded main effects of group (L1/L2), grammaticality (grammatical/ungrammatical), distractor
match (match/mismatch) and their interactions. In addition, region (critical/spillover) was
included as a fixed effect to reduce the number of analyses conducted on each region and to
account for any potential effects that may result from the time course of reading processes across
regions. This can increase the reliability of findings rather than drawing conclusions based on a
particular pattern at one region but not another (see Cunnings & Sturt, 2018 for discussion). By
adding ‘region’ as a fixed effect, we also included a random intercept for trial given that adding
‘region’ involved two data points from the same trial that are non-independent. A random slop of
region was also included by subject, item and trial. The main effects of region and/or group by
region interactions will not be discussed below as these effects on their own are not of theoretical

interest unless they further interact with distractor or grammaticality.

In a subsequent analysis, we examined whether individual differences in L2 proficiency
among L2 speakers and lexical automaticity in both L1 and L2 speakers influenced their reading
times or accuracy rates in both dependencies. Each predictor was tested individually across offline

and online data. In the L2 proficiency model, proficiency was added as a centered continuous
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fixed effect to the maximal model, along with the other experimental fixed effects and their
interactions. The same model fitting procedure explained earlier was followed to achieve
convergence. Lexical automaticity was treated in the same way, except that the lexical
automaticity model included both L1 and L2 speakers and so ‘group’ was additionally added as
a fixed effect together with its interaction with the other experimental factors. All results are

reported from the successfully converged models.

3.3 Results

3.3.1 Grammaticality judgements.

3.3.1.1 Group analyses.

3.3.1.1.1 S-V agreement.

Accuracy rates are reported in Table 3 and shown in Figure 1, while summary statistics
are reported in Table 4. The results showed a significant main effect of group, as L1 speakers
performed more accurately than L2 speakers (estimate = -0.80 (0.151), z =-5.31, p <.001). There
was also a significant main effect of grammaticality, with more correct responses to grammatical
than ungrammatical conditions (estimate = -0.91 (0.196), z = -4.67, p < .001), and a significant
main effect of distractor due to lower accuracy rates for conditions with distractors than conditions

without distractors (estimate = 0.83 (0.100), z = 8.24, p < .001).

Table 3

Accuracy in Percentages for S-V Agreement in the Grammaticality Judgement Experiment.

L1 Speakers L2 Speakers
No Distractor, Grammatical 96 (0.01) 86 (0.01)
No Distractor, Ungrammatical 89 (0.01) 73 (0.01)
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Distractor, Grammatical 83 (0.01) 83 (0.01)
Distractor, Ungrammatical 75 (0.01) 74 (0.01)

Note. standard errors in parentheses.
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No Distractor; Grammatical
0.754 . :
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Figure 1. Accuracy Rates for S-V Agreement Dependencies in the Grammaticality Judgement
Experiment in Study 1. Error Bars Represent Standard Errors.

Table 4

Statistical Analysis for S-V Agreement in the Grammaticality Judgement Experiment.

Estimates (SE) z p
Group -0.80 (0.15) -5.31 <0.001
Grammaticality -0.92 (0.20) -4.67 <0.001
Distractor 0.83 (0.10) 8.25 <0.001
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Group*Grammaticality 0.11 (0.30) 0.38 0.706

Group*Distractor -1.58 (0.20) -8.07 <0.001
Grammaticality*Distractor -0.48 (0.18) -2.73 0.006
Group*Grammaticality*Distractor 0.20 (0.38) 0.53 0.596

Note. significant effects (p < 0.05) are in bold.

A significant group by distractor interaction was also found. Nested contrasts showed that
distractor effects were significant for the L1 group only, indicating lower accuracy in distractor
than no distractor conditions for L1 speakers only (L1 estimate = 1.63 (0.173), z=9.42, p < .001,
L2 estimate = 0.047 (0.110), z = 0.43, p = .66). There was also a significant interaction between
grammaticality and distractor (estimate = -0.48 (0.18), z = -2.73, p = .006), but the three-way
interaction with group was not significant (estimate = 0.20 (0.38), z = 0.53, p = .596). Nested
contrasts, collapsed across distractor/no distractor conditions, indicated higher accuracy in
grammatical than ungrammatical conditions, with a larger effect in the no distractor conditions
(estimate = -1.15 (0.226), z = -5.12, p < .001) than in the distractor conditions (estimate = -0.664

(0.205), z = -3.23, p = .001).

3.3.1.1.2 Reflexives.

Table 5 and Figure 2 show accuracy rates, while Table 6 summarizes inferential statistics.
Analysis revealed a significant main effect of group, with the L1 group being overall more
accurate than the L2 speakers (estimate = -0.54 (0.163), z = -3.31, p < .001), and a significant
main effect of grammaticality, with the grammatical conditions having higher accuracy rates
(estimate = -1.14 (0.201), z = -5.67, p < .001). We also observed a significant main effect of
distractor, such that conditions without distractors received higher accuracy rates than conditions

with distractors (estimate = 0.76 (0.136), z = 5.60, p <.001).
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Table 1

Accuracy in Percentages for Reflexives in the Grammaticality Judgement Experiment.

L1 Speakers L2 Speakers
No Distractor, Grammatical 97 (0.01) 88 (0.01)
No Distractor, Ungrammatical 81 (0.01) 79 (0.01)
Distractor, Grammatical 87 (0.01) 82 (0.01)
Distractor, Ungrammatical 74 (0.01) 77 (0.01)

Note. standard errors in parentheses.
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Figure 2. Accuracy Rates for Reflexive Dependencies in the Grammaticality Judgement
Experiment in Study 1. Error Bars Represent Standard Errors.
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Table 2

Statistical Analysis for Reflexives in the Grammaticality Judgement Experiment.

Estimates (SE) z p
Group -0.54 (0.16) -3.32 0.001
Grammaticality -1.14 (0.20) -5.67 <0.001
Distractor 0.77 (0.14) 5.61 <0.001
Group*Grammaticality 1.19 (0.28) 4.21 <0.001
Group*Distractor -0.82 (0.17) -4.72 <0.001
Grammaticality*Distractor -0.75 (0.29) -2.62 0.009
Group*Grammaticality*Distractor 0.82 (0.38) 2.14 0.033

Note. significant effects (p < 0.05) are in bold.

There was also a significant three-way interaction between group, grammaticality and
distractor (estimate = 0.82 (0.38), z = 2.14, p = .033). Nested contrasts suggest significant
grammaticality effects, with higher accuracy in grammatical than ungrammatical conditions, for
L1 speakers in both distractor/no distractor conditions, with larger effects in the no distractor
conditions (no distractor estimate = -2.29 (0.382), z = -6.01, p < .001; distractor estimate = -1.17
(0.269), z = -4.35, p < .001). L2 speakers, however, showed significant grammaticality effects
only in the no distractor conditions (no distractor estimate = -0.72 (0.242), z = -3.00, p = .002;

distractor estimate = -0.380 (0.303), z = -1.25, p = .210).

3.3.1.2 Individual differences in L2 proficiency.

3.3.1.2.1 S-V agreement.

There was a main effect of proficiency (estimate = 0.07 (0.008), z = 8.08, p < .001)
revealing that an increase in proficiency induces an increase in accuracy rates. A significant
interaction between proficiency and distractor was also found (estimate = -0.022 (0.010), z = -

2.07, p =.037). Figure 3 shows that higher proficiency L2 speakers are more accurate in distractor
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than no distractor conditions, while lower proficiency L2 speakers show the opposite trend. Note

that, as can be seen in Figure 3, this interaction effect is small, especially when compared to the

clear main effect of proficiency.

S-V Agreement

Accuracy
c o =
o0 O o

©
-1

c
foN

25 30 35 40 45 S50 55 60
Proficiency

=== No Distractor === Distractor

Figure 3. Effects of Proficiency and Distractor on L2 Speakers’ Accuracy rates for S-V
Agreement in Study 1.

3.3.1.2.2 Reflexives.
The main effect of proficiency was significant (estimate = 0.061 (0.007), z = 8.06, p <
.001), indicating that accuracy increases as proficiency increases as shown in Figure 4. There was,

however, no significant interaction between proficiency and the other predictors (all z < 1.41, all

p >.158).
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Figure 4. Effects of Proficiency on L2 Speakers’ Accuracy rates for Reflexives in Study 1.

3.3.1.3 Individual differences in lexical automaticity.

3.3.1.3.1 S-V agreement.

The main effect of lexical automaticity was significant (estimate = -1.15 (0.576), z =-
1.99, p =.045) indicating that accuracy rates get lower as lexical processing gets slower. However,
there was no significant interaction between lexical automaticity and the other predictors (all z <

1.64, all p >.100).

3.3.1.3.2 Reflexives.
The main effect of lexical automaticity was not significant (estimate = -0.334 (0.506), z =
-0.662, p = .508), and there was not also any significant interaction between lexical automaticity

and the other predictors (all z < 1.56, all p >.118).
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3.3.2 Self-Paced Reading.

3.3.2.1 Group analyses.
3.3.2.1.1 S-V agreement.

Reading times for S-V agreement at the regions of interest are reported in Table 7 while

inferential statistics are provided in Table 8.

Table 7

Mean Reading Times (ms) by Condition for S-V Agreement in the Self-Paced Reading Experiment
in Study 1.

Critical Region Spillover Region
L1 L2 L1 L2
Speakers  Speakers Speakers  Speakers
Grammatical, Matched Distractor 478 (9) 643 (12) 471 (10) 932 (21)
Grammatical, Mismatched Distractor 478 (8) 637 (11) 478 (10) 982 (25)
Ungrammatical, Matched Distractor 512 (10) 693 (19) 550 (13) 1004 (25)
Ungrammatical, Mismatched Distractor 529 (13) 662 (12) 572 (14) 995 (25)

Note. standard errors in parentheses.

Table 8

Statistical Analysis for S-V Agreement in the Self-Paced Reading Experiment in Study 1.

Estimates (SE) t p
Group 0.45 (0.04) 12.45 <0.001
Grammaticality 0.06 (0.01) 8.23 <0.001
Distractor 0.01 (0.01) 1.17 0.242
Region 0.16 (0.03) 6.11 <0.001
Group*Grammaticality -0.06 (0.02) -3.78 <0.001
Group*Distractor -0.01 (0.01) -0.99 0.323
Grammaticality*Distractor -0.00 (0.01) -0.25 0.800
Group*Region 0.30 (0.04) 7.36 <0.001
Grammaticality*Region 0.04 (0.01) 3.52 <0.001
Distractor*Region 0.01 (0.01) 1.26 0.208
Group*Grammaticality*Distractor -0.04 (0.03) -1.20 0.232
Group*Grammaticality*Region -0.07 (0.03) -2.64 0.008
Group*Distractor*Region -0.00 (0.02) -0.02 0.988
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Reaction time (ms)

1000

800

600

400

Grammaticality*Distractor*Region -0.00 (0.02) -0.15 0.882
Group*Grammaticality*Distractor* Region  -0.06 (0.05) -1.35 0.177

Note. significant effects (p < 0.05) are in bold.

Reading times revealed a significant main effect of group, as L2 speakers generally had
longer reading times. There was also a significant main effect of grammaticality, driven by longer
reading times in the ungrammatical sentences relative to the grammatical sentences. This
ungrammaticality effect was not attenuated by matching distractors as expected, especially for L2
speakers whose readings times did not largely diverge between ungrammatical conditions as
shown in Figure 5, and neither the main effect of distractor, nor any interactions with distractor,

were significant.

Native Non-Native
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g O

ih

Pre-Critical Critical Spillover Spillover+1 Pre-Critical Critical Spillover Spillover+1
Region

-~ Grammatical; Matched Distractor -e= Grammatical; Mismatched Distractor =% Ungrammatical; Matched Distractor =4 Ungrammatical; Mismatched Distractor

Figure 5. Reading Times for S-V Agreement Dependencies in the Self-Paced Reading Experiment
in Study 1. Error Bars Represent Standard Errors.

We also found a significant three-way interaction between group, grammaticality and
region. Nested contrasts revealed that grammaticality effects were significant only for the L1
speakers at the critical region (L1 estimate = 0.049 (0.013), t =3.80, p <.001; L2 estimate = 0.027
(0.013), t = 1.93, p = .064), but they were significant for both groups at the spillover region,
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though the L1 estimate was numerically larger (L1 estimate = 0.126 (0.013), t = 9.37, p <.001;

L2 estimate = 0.035 (0.015), t = 2.32, p = .029).

3.3.2.1.2 Reflexives.
A summary of mean reading times at the critical and spillover regions and the inferential

statistics are provided in Table 9 and Table 10, respectively.

Table 9

Mean Reading Times (ms) by Condition for Reflexives in the Self-Paced Reading Experiment in
Study 1.

Critical Region Spillover Region

L1 L2 L1 L2
Speakers  Speakers Speakers  Speakers
Grammatical, Matched Distractor 528 (12) 828 (18) 463 (9) 652 (11)
Grammatical, Mismatched Distractor 521 (11) 850 (18) 478 (9) 656 (12)
Ungrammatical, Matched Distractor 612 (20) 1037 (31) 569 (15) 875 (22)
Ungrammatical, Mismatched Distractor 670 (23) 1133 (36) 598 (15) 901 (23)

Note. standard errors in parentheses.

Table 10

Statistical Analysis for Reflexives in the Self-Paced Reading Experiment in Study 1.

Estimate (SE) t p
Group 0.43 (0.04) 11.9 <0.001
Grammaticality 0.14 (0.01) 10.8 <0.001
Distractor 0.02 (0.01) 3.46 0.001
Region -0.11 (0.03) -4.26 <0.001
Group*Grammaticality 0.06 (0.02) 2.89 0.004
Group*Distractor -0.01 (0.01) -0.38 0.707
Grammaticality*Distractor 0.02 (0.02) 1.48 0.139
Group*Region -0.12 (0.03) -4.05 <0.001
Grammaticality*Region 0.07 (0.01) 5.18 <0.001
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Reaction time (ms)

Distractor*Region 0.00 (0.01) 0.26 0.792
Group*Grammaticality*Distractor -0.01 (0.03) -0.33 0.744
Group*Grammaticality*Region 0.02 (0.03) 0.68 0.495
Group*Distractor*Region -0.04 (0.03) -1.46 0.145
Grammaticality*Distractor*Region -0.01 (0.03) -0.30 0.764
Group*Grammaticality*Distractor*Region 0.02 (0.06) 0.30 0.767

Note. significant effects (p < 0.05) are in bold.

For reading times, there was a main effect of group, as L2 speakers were generally slower
readers than L1 speakers. There were also significant main effects of grammaticality and
distractor, with longer reading times in ungrammatical than grammatical sentences and in
sentences with mismatching distractors than with matching distractors. As shown in Figure 6, the
distractor effect is largely restricted to ungrammatical sentences, and is suggestive of facilitatory
interference in ungrammatical sentences only. However, the interaction between grammaticality

and distractor did not reach statistical significance.
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Figure 6. Reading Times for Reflexive Dependencies in the Self-Paced Reading Experiment in
Study 1. Error Bars Represent Standard Errors.
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The group by grammaticality interaction was significant. Nested contrasts indicated
significant grammaticality effects for both groups, with larger effects for the L2 speakers (L1
estimate = 0.111 (0.014), t =7.70, p < .001; L2 estimate = 0.168 (0.018), t =9.37, p <.001). A
significant grammaticality by region interaction was also found. Nested contrasts showed that
grammaticality effects were significant at both the critical and spillover regions, with larger
effects at the spillover region (critical region estimate = 0.103 (0.015), t =6.77, p <.001; spillover

region estimate = 0.176 (0.013), t = 12.99, p <.001).

3.3.2.2 Individual differences in L2 proficiency.

3.3.2.2.1 S-V agreement

There was a significant main effect of proficiency (estimate = -0.0006 (0.0002), t = -2.11,
p = .035), showing that reading times get shorter as proficiency increases. There was also a
significant interaction between grammaticality and proficiency (estimate < 0.001 (0.0001), t =
2.91, p =.007). Figure 7 shows that higher proficiency L2 speakers had longer reading times in
ungrammatical conditions compared to grammatical conditions while lower proficiency L2
speakers behaved differently. No other significant interactions of theoretical interest with

proficiency were additionally observed (all t < .85, all p > .392).
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Figure 7. Effects of Proficiency and Grammaticality on L2 Speakers’ Reading Times in Study 1.

3.3.2.2.2 Reflexives.

The main effect of proficiency was not significant (estimate < 0.001 (0.002), t =0.127, p
= .899). However, there was a significant interaction between grammaticality and proficiency
(estimate = 0.006 (0.001), t = 4.59, p < .001). As illustrated in Figure 7, the effect of
grammaticality gets larger as proficiency increases. We did not find any other significant

interactions of theoretical interest with proficiency (all t < 1.07, all p > .285).

3.3.2.3 Individual differences in lexical automaticity.

3.3.2.3.1 S-V agreement.
No significant main effect of lexical automaticity was found (estimate = -0.012 (0.127), t
= - 0.095, p = .92) nor any significant interaction between lexical automaticity and any of the

other predictors (all t < 1.84, all p > .068).

3.3.2.3.2 Reflexives.

The main effect of lexical automaticity was not significant (estimate = -0.07 (0.134), t = -
0.57, p = .56). There was, however, a significant five-way interaction between region, lexical
automaticity, grammaticality, distractor, and group (estimate = 1.06 (0.469), t = 2.26, p = .023).
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As illustrated in Figure 8, L2 speakers with low levels of lexical automaticity (i.e., with high CV
values that are far greater than .1 on the lexical automaticity scale) tend to show larger
grammaticality effects at the critical region as compared to L2 speakers with high levels of lexical
automaticity (i.e., with low CV values that are closer to .1 on the scale). They might also be
slightly less influenced by the matching distractors relative to the highly automatised L2 speakers.
On the other hand, L1 speakers with low levels of lexical automaticity appear to be less sensitive
to grammaticality effects relative to the highly automatised participants. They also seem to be
more influenced by the matching distractors across grammatical and ungrammatical conditions.
At the spillover region, all L2 speakers showed generally similar grammaticality effects, but those
less automatized tend to be more influenced by the matching distractors in ungrammatical
conditions. L1 speakers with high levels of automaticity appear to show clearer grammaticality
effects and might be marginally affected by the matching distractors in ungrammatical conditions

compared to less automatised participants.
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Figure 8. Interaction Effect Between Grammaticality, Distractor, Group, Lexical Automaticity
and Region on L2 Speakers' Reading Times for Reflexive Dependencies in Study 1.
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3.4 Discussion

3.4.1 Grammaticality judgements.

The results of the grammaticality judgements showed generally high accuracy of L1 and
L2 speakers in both S-V agreement and reflexives, suggesting both groups correctly identified
the permissible and impermissible conditions according to structural constraints. It is clear,
therefore, that L2 speakers have adequate grammatical knowledge of these dependencies. On
closer inspection, both groups’ judgements also seem biased towards ‘grammatical’ responses, as
evidenced by significant main effects of grammaticality, perhaps suggesting response bias that is
sometimes observed in binary forced choice tasks (see Felser et al., 2009; Hammerly et al., 2019).
This can explain the difference in accuracy rates in both groups between grammatical and
ungrammatical sentences. This difference or response bias also seemed larger in the ‘no

distractor’ conditions.

Conditions containing distractors, whether grammatical or ungrammatical, also had lower
accuracy than conditions without, especially in L1 speakers, which may just indicate lower
acceptance rates for longer sentences. Finding unexpectedly L1 speakers more influenced by
distractors than L2 speakers stands against what some L2 models might predict (Clahsen & Felser,
2006a, 2018; Cunnings, 2017). It is difficult however to determine whether similarity-based
interference may have played any role here, as we did not manipulate the distractor’s properties
in this offline experiment, and so we do not have conditions with matching and mismatching
distractors to see how judgements may differ accordingly and compared to the baseline

conditions.

Finally, though overall the L2 group was slightly less accurate than L1 speakers, L2
speakers’ performance on the task was also influenced by individual differences, particularly in

L2 proficiency. In both dependencies, accuracy rates increased as proficiency increased.
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Increasing lexical automaticity also contributed to an increase in accuracy rates for S-V

agreement.

Online data would provide further evidence of whether participants abide by structural
constraints, as shown overall in the offline task, and whether they are affected by similarity-based

interference effects or individual differences.

3.4.2 Self-paced reading.

The results showed that L2 speakers’ performance largely patterned with L1 speakers’ in
that their reading times were guided by structural constraints, suggesting that both groups apply
a qualitatively similar parsing mechanism. Specifically, they showed significant grammaticality
effects on both dependencies, but the size of effects differed across the two dependencies. While
L2 speakers’ grammaticality effects were relatively smaller for S-V agreement compared to L1
speakers, grammaticality effects were bigger for L2 speakers for reflexives relative to L1
speakers. The results of proficiency analyses may explain this relative difference. That is, while
almost all L2 speakers showed reliable grammaticality effects for reflexives across different
proficiency levels with larger effects as proficiency increased as shown in Figure 7, only higher
proficiency L2 speakers demonstrated grammaticality effects in the target direction for S-V

agreement, with longer reading times in ungrammatical than grammatical conditions.®

Effects of distractors could only be observed in reflexives for both groups similarly, such

that conditions with matching distractors were read faster than those with mismatching

16 To assess further proficiency effects, L2 participants were binned into 2 proficiency groups, and additional analyses
were carried out separately for those who fell within the ‘advanced’ proficiency category (proficiency score=>40,
n=108) and those who scored lower (n=68). As these two groups stand at the upper and lower ends of the proficiency
spectrum, differences in development are most likely to be noticed. The results were the same as in the main analysis.
However, only lower proficiency L2 speakers showed statistically smaller grammaticality effects compared to L1
speakers, while advanced L2 speakers and L1 speakers did not differ significantly, suggesting developmental changes
in L2 morphosyntactic agreement processing as a function of proficiency.
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distractors. From Figure 6, it can be seen that this effect was largely driven by ungrammatical
conditions as there were nearly no differences between grammatical conditions. This descriptive
finding seems to be an indication of similarity-based interference, namely facilitatory
interference. The lack of distractor effects for S-V agreement was surprising, and we return to
this in the General Discussion. Importantly for our present purposes however, distractor effects
did not interact with group, as such we found no evidence to suggest either shallow L2 processing

or increased susceptibility to interference in L2 speakers.

The degree of lexical automaticity also appeared to have no clear effects on S-V agreement
processing. We also did not find consistent effects of lexical automaticity on reflexive processing,
but only a complicated five-way interaction of group, grammaticality, distractor and region with
lexical automaticity that is difficult to interpret. The only consistent pattern observed across both
the critical and spillover regions as a result of this complex interaction was that L1 speakers with
higher lexical automaticity had larger grammaticality effects than less automatized L1 speakers,
as demonstrated in Figure 9. Considering the main analysis that found a significant interaction
between group and grammaticality with L1 speakers being less sensitive to grammaticality effects
relative to L2 speakers, the size of grammaticality effects displayed by L1 speakers might have
something to do with accuracy in lexical recognition and efficiency of lexical processing. Other
interaction effects, however, were not consistent and hence it is difficult to draw any further
conclusions. Note also that the shaded areas for all the conditions at the lexical automaticity scale
in Figure 9 demonstrate wide confidence intervals, suggesting instability and a high degree of

uncertainty.

Finally, the fact that L2 speakers showed smaller grammaticality effects compared to L1
speakers during S-V agreement processing relative to reflexive dependencies may suggest
reduced L2 sensitivity to number than gender. However, this reduced sensitivity to number might

be related either to L2 difficulty in representing number itself, or alternatively it might be related
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to difficulty in computing agreement. To assess whether this effect relates to the representation
of number itself we ran Study 2, which examined reflexives but using a number, rather than

gender, manipulation.
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CHAPTER FOUR
4. Study 2

4.1 Introduction

Study 1 revealed L2 speakers’ reduced sensitivity to grammaticality effects in S-V
agreement relative to L1 speakers, but this L1/L2 difference was not found for reflexives, which

used gender manipulation, suggesting potentially less sensitivity to number than gender.

In L2 research, number and gender features have often been investigated in the domain of
agreement, with most research have been devoted to addressing different theoretical issues in L2
acquisition and development. Several behavioural studies showed that gender agreement in
particular, such as between determiners and nouns or adjectives and nouns, poses a significant
challenge to L2 speakers, especially because it is more subject to cross-linguistic variation (e.g.,
Franceschina, 2001, 2005; Hawkins & Franceschina, 2004; McCarthy, 2008; White, Valenzuela,
Kozlowska-Macgregor, & Leung, 2004). This difficulty with gender agreement has often been
addressed in terms of how L2 grammatical development is influenced by the properties of L2
speakers’ native language and how the (un)availability of uninterpretable parameterized features,
such as grammatical gender, in the L1 may determine ultimate attainment in the L2 following
models such as the Failed Functional Feature Hypothesis (Hawkins & Chan, 1997) and, more
recently, the Interpretability Hypothesis (Tsimpli & Dimitrakopoulou, 2007), among others.
Franceschina (2005), for instance, found that advanced L2 speakers of Spanish from L1 languages
with grammatical gender (e.g., Arabic, French, Italian, etc.) peformed better on gender agreement
in several tasks than advanced English L2 speakers of Spanish whose L1 lacks grammatical
gender. English L2 speakers also generally performed better with number agreement than gender
agreement. Consequently, ultimate L2 attainment was argued to be affected by L1 syntactic

features inventory. Unlike Franceschina, White et al. (2004) found no effects for L1 properties,
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but did find a significant effect for proficiency. Specifically, the lower proficiency L1 French and
L1 English speakers of L2 Spanish were the least accurate regardless of whether the L1 is
grammatically gendered or not. Additionally, the lower proficiency L2 participants, including L1
French speakers, were also the only group to show an advantage for number over gender since
the gender of lexical items also varies in French and Spanish. However, multiple measures
showed that advanced L2 speakers, both French and English native speakers, were
indistinguishable from Spanish native speakers. This suggests that agreement can be processed
natively in the L2 at advanced proficiency without any effects from the L1. More recently, a
number of ERP studies also revealed that processing gender and number agreement is
qualitatively similar, as suggested by the P600 effects for both features for the advanced L2
speakers, with proficiency playing a significant role in achieving a native-like grammaticality
sensitivity (e.g., Aleman Bafion & Rothman, 2016; Aleman Bafién, Fiorentino, & Gabriele, 2018;
Dowens, Vergara, Barber, & Carreiras, 2010; Gabriele, Fiorentino, & Aleman Bafion, 2013; cf.
Foucart & Frenck-Mestre, 2011). In general, while earlier studies observed inconsistent findings
regarding whether gender and number features are represented or processed similarly, recent

research showed similar processing profiles for the two features.

After briefly discussing how number and gender are usually considered and investigated
in L2 research, it is necessary to clarify here that the discussion above pertains to ‘grammatical
gender’, which is a formal property distinct from ‘semantic gender’, which we manipulated
between a reflexive and its antecedent in Study 1. That is, semantic gender is typically used for
words referring to animate entities based on the semantic notion of biological gender, and hence
it reflects a transparent relationship between the biological sex of the referents and the gender of
nouns and pronouns, such as reflexives, whereas grammatical gender is arbitrarily assigned to
words whether they have biological sex or not (Barber & Carreiras, 2005; Ritter, 1993; White et

al., 2004). From a theoretical syntactic perspective, languages with grammatical gender, such as
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Spanish, have interpretable gender features on nouns!’ and uninterpretable gender features on
determiners and adjectives that should be checked or valued via agreement, in the sense of
Chomsky’s (1995) feature checking, with the interpretable gender features of nouns (Carstens,
2000; Franceschina, 2001; Montrul, Foote, & Perpifian, 2008; White et al., 2004). It is this
syntactic mechanism for gender agreement that has been argued to cause difficulty, especially if
gender agreement (formal uninterpretable gender feature) is not represented in L2 speakers’ L1
grammars at an abstract syntactic level (Hawkins & Franceschina, 2004; Montrul et al., 2008).
However, semantic gender agreement between anaphoric entities and their antecedents do not
follow the same syntactic agreement mechanism (Osterhout & Mobley, 1995). Therefore,
drawing conclusions from the literature discussed above about the findings of Study 1, where L2
speakers appeared to perform better on gender than number, is difficult due to the different types
of gender and syntactic categories of agreeing elements. Study 1 findings, in which semantic
gender was manipulated, cannot thus be construed as contradicting previous research on

grammatical gender.

As English lacks grammatical gender, we cannot also examine gender agreement in the
verb phrase or in the noun phrase to determine if the reduced grammaticality effects in S-V
agreement are attributed to the type of feature manipulated or to agreement computation. Thus,
we instead manipulated number in reflexive dependencies in Study 2 to investigate whether Study
1 results indicate reduced sensitivity to number across the board, or whether it is something
particularly related to S-V agreement dependency processing. If L2 speakers have difficulty

representing number in general, they should show reduced grammaticality effects irrespective of

7 The notion of grammatical gender on nouns being interpretable in the sense that they contribute to semantic
interpretation may seem somewhat counterintuitive since gender distinction has no conceptual basis and is arbitrary.
It also does not affect interpretation in any way. However, it is a conceptual necessity in the Minimalist Program
(Chomsky, 1995) that features, particularly phi (agreement) ¢-features, are generalised as pairs so that uninterpretable
features are matched with their equivalent interpretable features for the process Agree to operate and for the
uninterpretable features thereafter to be checked and valued by their equivalent interpretable features. A discussion
of this syntactic analysis and grammatical gender is beyond the scope of the current study, however. See Carstens
(2000) for relevant remarks.
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dependency. If however this L2 difficulty is restricted to agreement, L2 speakers may not show

reduced grammaticality effects for number when tested using reflexives.

The study additionally aimed to examine whether number manipulation in reflexive
dependencies would trigger any interference effects. Since the previous few studies (Felser &
Cunnings, 2012) only looked at the grammaticality effects for reflexives with gender
manipulation, Study 2 thus contributes to the existing literature as no known research has

investigated number congruency in reflexives for L2 speakers.

Similar to Study 1, participants completed an offline grammaticality judgement task along
with the self-paced reading experiment. Individual differences in proficiency were also examined,

but lexical automaticity was not included as it did not have much effect in Study 1.

4.2 Method

4.2.1 Participants.

168 Saudi Arabic L2 English speakers and 171 L1 English speakers were recruited in
total. L1 English speakers were approached through media advertising and the University of
Reading student community, and they participated voluntarily or received course credit for their
participation. All Arabic L2 English speakers who voluntarily participated in this study had also
participated in the first study. The interval between their first and second participation was

between six and eleven months.

Using the same inclusion criteria as in the first study, we excluded four Arabic L2 English
speakers and five L1 English speakers because they scored less than 75% correct on the self-
paced reading comprehension questions which may indicate diminished attention. Two additional

L1 English speakers were excluded from the study due to their fast median reaction times during
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the grammaticality judgement experiment, which fell below the threshold value of 1500 ms that

was set as a measure of their attention.

This ultimately led to the inclusion of 164 Saudi-Arabic L2 English speakers (29 males,
mean age = 31, range = 19-44) and 164 L1 monolingual English speakers (21 males, mean age =
25, range = 18-60); 149 of these were British, 17 were American, four were Canadian and one
was Australian. For background information, including the age of onset of learning English and

L2 proficiency, among other relevant details, please refer to Study 1 for an overview of the L2ers’

group.

4.2.2 Materials.

4.2.2.1 Grammaticality Judgement Task (GJT).

24 sets of experimental sentences were created as in (38). Grammaticality (grammatical
vs. ungrammatical) and the presence of a distractor (distractor vs. no distractor) were manipulated
as two experimental factors. The reflexive was kept plural across all conditions, so grammaticality
was manipulated by varying the number feature of its antecedent, the subject. As singular
reflexives are gendered and conflate two features, gender and number, a plural rather than a
gendered singular reflexive was used in all conditions to avoid the possibility that the gender
feature in the latter may come into play and have an effect. In conditions with distractors, the
distractor was embedded in a prepositional phrase, mismatching the reflexive number in
grammatical conditions but matching it in ungrammatical conditions, as in the previous offline
experiment. The 24 experimental items were distributed across four lists in a Latin-square design
and combined with 60 filler items, half of which were grammatical. The full set of stimuli is

provided in Appendix D.

(38) Reflexives

a. No Distractor, Grammatical
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The boys hurt themselves yesterday afternoon.
b. No Distractor, Ungrammatical
*The boy hurt themselves yesterday afternoon.
c. Distractor, Grammatical
The boys near the girl hurt themselves yesterday afternoon.
d. Distractor, Ungrammatical

*The boy near the girls hurt themselves yesterday afternoon.

4.2.2.2 Self-Pased Reading Task (SPR).

To examine interference effects and the magnitude of grammaticality effects in
comparison to previous experiments, this study employed number manipulation in the
comprehension of reflexive dependencies. Grammaticality (grammatical vs. ungrammatical) and
distractor match (distractor-match vs. distractor mismatch) were manipulated in 24 maximally
similar configurations to those used in the previous online experiment as shown in (39). The
reflexive was always plural ‘themselves’, so reading times at the critical region across conditions
will not be affected by different word lengths. Grammaticality depended on number agreement
between the reflexive and its antecedent, requiring a plural subject in grammatical conditions and
a singular subject in ungrammatical ones. Interference effects were tested by manipulating the
distractor number, so that it either matched or mismatched the reflexive across grammatical and

ungrammatical conditions.

In addition to the 24 item sets, 12 experimental items of two baseline conditions were also
added. In these two conditions, the reflexive was also kept plural and there was no intervening
distractor between the reflexive and the subject as shown in (40). The reason for including them
was to assess the effects of grammaticality without distractors, particularly because some readers
might interpret the reflexive ‘themselves’ as a non-gendered singular reflexive (Foertsch &
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Gernsbacher, 1997; Speyer & Schleef, 2019). This possibility could impact their reading times in
the ungrammatical conditions (39c/d), as it may sound acceptable to retrieve the singular subject
as the antecedent of ‘themselves’. Accordingly, we may not be able to determine if their reading
times, for example in (39c), are influenced by this issue or by interference effects. The baseline
conditions (40a/b) can rule out this ambiguity as they would demonstrate how readers perceive
the reflexive ‘themselves’ with the singular and plural subject, such that finding grammaticality

effects here would suggest 'themselves’ is indeed treated as plural.

(39) Reflexives

a. Grammatical, Distractor Match

The girls near the boys accidently hurt themselves while playing in the garden.
b. Grammatical, Distractor Mismatch

The girls near the boy accidently hurt themselves while playing in the garden.
c. Ungrammatical, Distractor Match

*The girl near the boys accidently hurt themselves while playing in the garden.
d. Ungrammatical, Distractor Mismatch

*The girl near the boy accidently hurth themselves while playing in the garden.

(40)

a. Grammatical
The boys carefully washed themselves using soap before having dinner.
b. Ungrammatical

*The boy carefully washed themselves using soap before having dinner.
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The 36 experimental items were mixed with 90 filler items in a pseudo-randomised Latin-
square design, such that each participant read a total of 126 sentences. The fillers comprised
grammatical sentences that mimicked the target sentences but began with singular subjects, to
prevent participants from developing a strategic behavior whereby they associate singular
subjects with ungrammatical sentences. Additionally, some fillers resembled the experimental
sentences but lacked reflexives, featuring instead main verbs without agreement morphology or
forms of the verb be. The fillers also included items with singular gendered reflexives and
different types of anaphors in different positions, as well as sentences with relative clauses and
other structurally distinct types of sentences. After each sentence, participants answered a yes/no
comprehension question that had been counterbalanced across conditions, to ensure that they had

read the sentence for meaning. The entire set of stimuli can be found in Appendix E.

4.2.3 Procedure.

The study was piloted with four native English speakers before data collection to validate
the materials and test randomisation. The procedure was the same as in Study 1. The experiments
were initially administered using the web-based IbexFarm software (Drummond, 2013).
However, due to the shutdown of IbexFarm in the middle of the data collection process, we had
to switch to PClbex (Zehr & Schwarz, 2018) as a compatible platform to complete data
collection®, This study was also completed in two sessions with at least one week between
sessions. The self-paced reading experiment was conducted in the first session and lasted around
20-30 minutes for L1 speakers and 30-40 minutes for L2 speakers. The second session included
the grammaticality judgement experiment and lasted approximately 15-20 minutes for L1

speakers and 20-25 for L2 speakers. As all L2 speakers completed the proficiency test in the first

18 All L2 speakers completed the tasks using IbexFarm. 40 L1 speakers completed the self-paced reading and 21 L1
speakers completed the grammaticality judgement task in IbexFarm, but the remaining L1 data were collected using
PClbex. Beyond the server on which the experiments were hosted, the two versions of the experiment were identical.
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study, they were not asked to complete it again. We also did not include the lexical automaticity

measure since we did not find any clear effects in Study 1.

4.2.4 Data analysis.

As previously noted, data were analysed only from participants who achieved at least 75%
accuracy on the self-paced reading comprehension questions and had a median reaction time of over
1500 ms on the grammaticality judgement task. These criteria were used as a proxy to ensure that

participants paid sufficient attention in both experiments.

Data analysis was performed in the R software environment (version 4.0.3) (R Development
Core Team, 2020). A binomial generalized mixed-effects model with the Ime4 package (Baayen et
al., 2008; Bates et al., 2015) was used to analyse grammaticality judgement accuracy data for binary
judgement responses. Fixed effects of group (L1/L2), grammaticality (grammatical/ungrammatical)
and distractor’s presence (distractor/no distractor) were sum coded (-0.5/0.5) and included in the
analysis along with their interactions in a maximal random effects model with by-subject and by-item
random intercepts and random slopes for all the fixed effects. We began our analysis by fitting a
model with a maximal random effects structure with by-subject and by-item random intercepts, as
well as random slopes for each fixed effect (Barr et al., 2013). If the maximal model failed to converge,
we refitted the model without correlation parameters. If this model was still unable to converge, the
least variance-causing random effects were incrementally removed until convergence was achieved.
In case of finding an interaction between variables, a follow-up analysis was conducted using nested
contrasts of the explanatory variable separately at levels of the other interacting variable(s), which
were then included along with the other effects in a maximal random mixed effects model following

the same model fitting process as in the main analysis until successful convergence.

For the self-paced reading experiment, we conducted separate analyses for each experimental
set. We had two sets of experimental items: one set consisting of 12 items that merely compared

baseline grammatical and ungrammatical conditions with plural reflexives to assess sensitivity to
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grammaticality, and another set consisting of 24 items that examined grammaticality and interference
effects with matching and mismatching distractors. Reading times shorter than 100 ms or longer than
10,000 ms were first discarded as they may reflect distractions or inattention. This accounted for less
than 0.01% of the data for both groups. Reading times from both sets were then log-transformed to
eliminate skewness, and analysed using linear mixed effects models with the Ime4 package (Baayen
et al., 2008; Bates et al., 2015). Our analysis of the two experimental sets examined reading times at
the reflexive ‘themselves’ (the critical region) and the next word (the spillover region). For the first
experimental set, fixed effects included sum coded (-0.5/0.5) effects of group (L1/L2), grammaticality
(grammatical/ungrammatical) and region (critical/spillover). The same fixed effects were used in the
analysis of the second experimental set, with the addition of distractor matching effect
(match/mismatch) as another fixed effect. As the inclusion of ‘region’ as a fixed effect involved two
non-independent data points from a single trial, the maximal random effects model included a random
intercept for trial and a by-trial random slope for region (see Cunnings & Sturt, 2018 for discussion).
The same iterative procedure used for fitting a model for accuracy data was also followed for reading
times until convergence was reached. Like in Study 1, the main effect of region and/or the group by
region interaction were not discussed unless they interacted with a variable of interest, such as

grammaticality and/or distractor, as they are not of theoretical significance on their own.

A subsequent analysis of L2 proficiency was also conducted to examine whether differences
in proficiency had an impact on the resulting L2 processing pattern and L2 speakers’ grammaticality
judgements. The Oxford Quick Placement Test’s proficiency scores of all L2 speakers in this study®®,
who had previously completed the test in Study 1, were included as a centered continuous fixed effect
along with the other fixed effects and their interactions in a mixed-effects model. As no measure of
lexical automaticity was included in this study, primarily due to the absence of clear effects observed

in Study 1, lexical automaticity scores for L1 speakers are unavailable. Therefore, no further analysis

19 The participants’ proficiency scores ranged from 22 to 60.
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was conducted for lexical automaticity. The following results are reported from models that

successfully converged.

4.3 Results

4.3.1 Grammaticality judgements.

4.3.1.1 Group analyses.
Accuracy rates and a summary of the statistical analysis are provided in Tables 11 and 12,

respectively.

Table 11

Accuracy in Percentages for Reflexive in the Grammaticality Judgement Experiment in Study 2.

L1 Speakers L2 Speakers
Grammatical, Distractor 87 (0.01) 88 (0.01)
Grammatical, No Distractor 97 (0.01) 91 (0.01)
Ungrammatical, Distractor 43 (0.01) 67 (0.01)
Ungrammatical, No Distractor 46 (0.01) 71 (0.01)

Note. standard errors in parentheses.

Table 12

Statistical Analysis for Reflexives in the Grammaticality Judgement Experiment
in Study 2.

Estimates (SE) t p
Group 1.53 (0.27) 2.42 0.015
Grammaticality 0.05 (0.01) -11.38 <0.001
Distractor 2.11 (0.22) 7.32 <0.001
Group*Grammaticality 11.75 (4.03) 7.19 <0.001
Group*Distractor 0.51 (0.11) -3.16 0.002
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Grammaticality*Distractor 0.36 (0.11) -3.43 0.001
Group*Grammaticality*Distractor 4.12 (1.64) 3.56 <0.001

Note. significant effects (p < 0.05) are in bold.

As can be seen, there was a significant main effect of group (estimate = 0.427 (0.176), z
=2.42, p =.015), with the L2 group having higher accuracy rates than the L1 group. Significant main
effects of grammaticality (estimate = -3.049 (0.267), z = 11.38, p < .001) and distractor (estimate
=0.748 (0.102), z=7.32, p < .001) were also found, revealing that grammatical conditions received
more correct responses than ungrammatical conditions and responses to conditions without

distractors were more accurate compared to conditions with distractors.

There was also a significant three-way interaction between group, grammaticality and
distractor. Using nested contrasts, we tested grammaticality effects for each group in the distractor
and no distractor conditions. This demonstrated significant grammaticality effects, with lower
accuracy in ungrammatical conditions, for both groups in the two distractor/no distractor
conditions. However, the effect was stronger for the L1 group. Specifically, for L1 speakers, the
grammaticality effect was larger in the no distractor conditions (no distractor estimate = -5.26
(0.468), z = -11.24, p < .001; distractor estimate = -3.64 (0.371), z =-9.82, p <.001). It was also
slightly larger for L2 speakers in the no distractor conditions (no distractor estimate = -1.88
(0.292), z = -6.44, p < .001; distractor estimate = -1.61 (0.269), z = -5.98, p < .001). Figure 9

depicts the pattern of the results.
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Figure 9. Accuracy Rates for Reflexive Dependencies in the Grammaticality Judgement
Experiment in Study 2. Error Bars Represent Standard Errors.

4.3.1.2 Individual differences in L2 proficiency.

L2 proficiency had a significant main effect on L2 speakers’ grammaticality judgements
(estimate = 0.065 (0.010), z=6.50, p <.001), such that accuracy rates increased as L2 proficiency
increased. There was also a significant proficiency by distractor interaction (estimate = -0.024
(0.011), z = -2.07, p =.038). As shown in Figure 10, lower proficiency L2 speakers exhibited
higher accuracy in the no distractor condition compared to the distractor conditions. However,

this difference between conditions diminished as proficiency increased.
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Figure 10. Effects of Proficiency and Distractor on L2 Speakers' Accuracy Rates in Study 2.

4.3.2 Self-paced reading.

4.3.2.1 Group analyses.

An average accuracy of 94% (range= 82-100%) was achieved by L1 speakers on
comprehension questions, while L2 speakers achieved 93% accuracy (range=75-99%). A
summary of mean reading times at the critical and spillover regions for both sets of experimental
conditions is provided in Tables 13 and 14, respectively. The results obtained from the inferential

statistics for both sets are also presented in Tables 15 and 16.
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Table 13

Mean Reading Times (ms) by Condition for the First Set of Experimental Conditions in the Self-

Paced Reading Experiment in Study 2.

Critical Region

Spillover Region

L1 L2 L1 L2
Speakers Speakers Speakers  Speakers
Grammatical 424 (7) 776 (17) 393 (5) 526 (7)
Ungrammatical 450 (8) 789 (17) 463 (11) 580 (10)

Note. standard errors in parentheses.

Table 14

Mean Reading Times (ms) by Condition for the Second Set of Experimental Conditions in the

Self-Paced Reading Experiment in Study 2.

Critical Region

Spillover Region

L1 L2 L1 L2
Speakers  Speakers Speakers  Speakers
Grammatical, Matched Distractor 453 (8) 757 (17) 401 (5) 566 (12)
Grammatical, Mismatched Distractor 468 (10) 722 (13) 406 (8) 581 (15)
Ungrammatical, Matched Distractor 479 (12) 807 (18) 463 (13) 622 (16)
Ungrammatical, Mismatched Distractor 465 (9) 792 (19) 443 (9) 623 (14)

Note. standard errors in parentheses.

Table 15

Statistical Analysis for the First Set of Experimental Conditions in the Self-Paced Reading

Experiment in Study 2.

Estimates (SE)

t p

Group
Grammaticality
Region

Group *Grammaticality

0.41 (0.03)
0.05 (0.01)
-0.15 (0.02)
-0.03 (0.02)

15.08 <0.001

S5.77 <0.001
-7.20 <0.001
-1.73 0.084
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Group * Region -0.28 (0.01) -19.61 <0.001
Grammaticality *Region 0.06 (0.02) 3.04 0.002
Group*Grammaticality*Region -0.01 (0.04) -0.36 0.717

Note. significant effects (p < 0.05) are in bold.

Table 16

Statistical Analysis for the Second Set of Experimental Conditions in the Self-Paced Reading
Experiment in Study 2.

Estimates (SE) t p
Group 0.41 (0.03) 13.59 <0.001
Grammaticality 0.05 (0.01) 4.64 <0.001
Distractor -0.01 (0.01) -0.95 0.344
Region -0.16 (0.01) -22.19 <0.001
Group*Grammaticality 0.02 (0.01) 1.49 0.136
Group*Distractor -0.01 (0.01) -0.66 0.507
Grammaticality*Distractor -0.01 (0.02) -0.80 0.423
Group*Region -0.19 (0.02) -7.73 <0.001
Grammaticality*Region 0.04 (0.01) 3.86 <0.001
Distractor*Region 0.01 (0.01) 1.04 0.300
Group*Grammaticality*Distractor 0.01 (0.03) 0.28 0.780
Group*Grammaticality*Region -0.04 (0.02) -1.72 0.085
Group*Distractor*Region 0.04 (0.02) 1.96 0.051
Grammaticality*Distractor*Region 0.01 (0.02) 0.26 0.793
Group*Grammaticality*Distractor*Region -0.00 (0.04) -0.10 0.919

Note. significant effects (p < 0.05) are in bold.

As shown in Table 15, there were significant main effects of group and grammaticality in
the baseline conditions, revealing that L2 speakers were slower than L1 speakers and reading
times were longer in ungrammatical sentences relative to grammatical sentences (see Figure

11A). Additionally, a significant interaction between grammaticality and region was observed.
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Nested contrasts demonstrated that grammaticality effects were significant at the spillover region
but not at the critical region (critical region estimate = 0.025 (0.012), t = 2.05, p = .060; spillover
estimate = 0.082 (0.017), t = 4.68, p < .001). However, the group by grammaticality interaction was

not significant.

For the main set of experimental items, significant main effects of group and
grammaticality were also observed. Grammaticality and region were also found to interact
significantly. Nested contrasts revealed significant grammaticality effects at both regions, with
larger effects observed at the spillover region (critical region estimate = 0.028 (0.008), t = 3.28,
p = .001; spillover estimate = 0.068 (0.009), t = 7.26, p < .001), as illustrated in Figure 11B.
Interestingly, no significant interaction was observed between group and grammaticality.

Furthermore, no significant distractor effects were found.
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Figure 11. Reading Times for Reflexive Dependencies in the (A) baseline and (B) main

experimental items in Study 2. Error Bars Represent Standard Errors.
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4.3.2.2 Individual differences in L2 proficiency.

For the baseline conditions, the proficiency analysis revealed a significant interaction
between grammaticality and proficiency (estimate = 0.004 (0.001), t = 3.15, p =.002), with lower
proficiency L2 speakers showing larger grammaticality effects compared to higher proficiency

L2 speakers, as shown in Figure 12.
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Figure 12. Interaction Effect between Proficiency and Grammaticality on L2 Speakers' Reading
Times for the Baseline Conditions in Study 2.

For the main set of experimental items, proficiency analysis showed a significant three-
way interaction between grammaticality, distractor and proficiency (estimate = -0.004 (0.002), t
=-2.16, p=.041). As illustrated in Figure 13, reading times for grammatical conditions decreased
as proficiency increased. Additionally, participants with higher proficiency levels appeared to be
less affected by interference from matching distractors. In ungrammatical conditions, lower
proficiency L2 speakers exhibited shorter reading times when the distractor matched the reflexive
compared to when it did not, indicating facilitatory interference. Conversely, higher proficiency

learners showed the opposite effect.
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Figure 13. Interaction Effect Between Proficiency, Grammaticality and Distractor on L2
Speakers’ Reading Times for the Main Set of Experimental Items in Study 2.

4.4 Discussion

4.4.1 Grammaticality judgements.

The offline grammaticality judgement data replicate those in Study 1 in finding accuracy
rates higher in grammatical conditions than ungrammatical conditions for both groups, which
might also indicate response bias. Despite this response bias, L2 speakers generally demonstrated
knowledge of binding constraints. Indeed, we found L1 speakers were less accurate overall
compared to L2 speakers. Numerically, this L1/L2 difference was largely carried by the
ungrammatical conditions, which L1 speakers accepted roughly 50% of the time. This may
suggest that L1 speakers occasionally interpreted the reflexive ‘themselves’ as a generic singular
form, as has been sometimes observed with ‘they’ (Foertsch & Gernsbacher, 1997; Konnelly &
Cowper, 2020; Speyer & Schleef, 2019), at least offline. As a result, L1 speakers may accept the

conditions with singular antecedents. Though this possibility may have influenced both groups
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when comparing their accuracy rates in ungrammatical conditions in Study 1 to Study 2, the
influence is bigger on L1 speakers. This is possible as not all L2 speakers may possess knowledge
of generic or gender-neutral pronouns, which have become increasingly popular and have been
recently adopted by some L1 speakers (Ma, Wu, & Xu, 2022; Speyer & Schleef, 2019).
Proficiency analysis, however, additionally revealed that grammaticality and distractor
effects on L2 speakers’ judgements were moderated by proficiency. Specifically, accuracy
increased with higher proficiency levels, and the slight difference in accuracy rates between
distractor and no distractor conditions was most noticeable in L2 speakers with lower proficiency

levels.

4.4.2 Self-paced reading.

L2 speakers exhibited similar grammaticality sensitivity to L1 speakers, whether in the
baseline conditions or in the main set of experimental items. Both groups demonstrated clear
grammaticality effects in both sets of experimental items. This is supported by the absence of a
significant interactions between group and grammaticality. These findings suggest that the
reduced grammaticality effects observed in L2 speakers compared to L1 speakers for S-V
agreement compared to reflexives in Study 1 are related to the computation of agreement rather
than the representation of the number feature itself. Note also that the grammaticality effects we
observed in both the baseline and main experimental conditions suggest that, even if ‘themselves’
is sometimes treated as a generic reflexive, it is still also treated as plural. The manipulation of
number in reflexives was not also found to induce any interference effects. These results, along with

Study 1, will be discussed in more detail in the next chapter.

Although we did not find significant differences between L1 and L2 speakers in the main
analysis of this study, our additional analysis of proficiency suggests that grammaticality
sensitivity may be modulated by proficiency. However, unlike in Study 1 with reflexives, the size
of grammaticality effects did not steeply get larger as proficiency levels rose. Since we did not
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observe significant L1/L2 differences in the main analysis, we do not intend to draw strong

conclusions here regarding individual differences in L2 speakers in Study 2.
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CHAPTER FIVE

5. General Discussion and Conclusion

5.1 Overview

In this thesis, we sought to gather evidence from a large sample of Saudi-Arabic
participants to investigate L2 speakers’ sensitivity to syntactic constraints during S-V agreement
and reflexive processing and determine whether they employ a qualitatively similar parsing
mechanism to that of L1 speakers. Additionally, we examined whether similarity-based
interference effects, which remain speculative in L2 processing literature, may influence L2
processing patterns, along with other individual differences factors. Since the susceptibility of
these two linguistic dependencies to interference effects has been debated in L1 processing,
testing them in L2 processing also provided an opportunity to contribute to this debate.

Our results generally indicate that L2 speakers’ performance across different tasks aligned
with that of L1 speakers, and any potential quantitative differences, that we did observe, might
be driven by individual differences. Consistent interference effects were not observed, and L2
speakers were not found to be particularly more vulnerable to interference effects. We interpret

the findings in more detail below.
5.2 S-V Agreement

Study 1 revealed L2 speakers’ accurate untimed knowledge of S-V agreement constraints
in line with previous offline findings (Chen et al., 2007; Lim & Christianson, 2014; Tanner et al.,
2012). We also observed that L1 speakers were more affected by distractors than L2 speakers.
The reason behind L1 speakers’ judgement errors is not entirely clear. One possibility mentioned
earlier is that L1 speakers’ judgements were simply affected by the presence of two nouns. An
alternative explanation discussed in Lee and Philips (2022) is that L2 speakers may show

additional control over their L2 while L1 speakers may sacrifice accuracy for speed to get the task
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done as fast as possible. We are cautious in drawing strong conclusions here however, given we
did not manipulate the number properties of the distractor noun in our judgement task.

L2 speakers’ reading times showed grammaticality effects at the spillover region, which
is contrary to some previous studies that showed null effects (e.g., Chen et al., 2007; Jiang, 2004).
The L2 grammaticality effects were however significantly smaller than those in L1 speakers.
However, sensitivity to grammaticality was modulated by the level of L2 proficiency, supporting
studies that found L1 and L2 processing of agreement is not fundamentally different (e.g., Cheng
et al., 2022; Lim & Christianson, 2014; Tanner et al., 2012) and that proficiency plays a role in
L2 attainment during agreement processing (Hopp, 2006; Jackson, 2008; Lim & Christianson,
2014; Sagarra & Herschensohn, 2010).

Contrary to expectations, the reading time patterns did not show any significant similarity-
based interference effects usually found in L1 studies (Dillon et al., 2013; Jager et al., 2020;
Wagers et al., 2009) and also reported among L2 speakers in Tanner et al. (2012). Given that such
effects have been reported previously, we are cautious about drawing strong conclusions
regarding the lack of effects observed here. For present purposes, despite our large sample size,
we found no significant evidence indicating that L2 speakers were more influenced by distractors
compared to L1 speakers. Thus, in S-V agreement, our data suggest that L2 speakers are not more
susceptible to interference than L1 speakers (cf. Cunnings, 2017), nor did we find evidence of
shallow L2 processing (cf. Clahsen & Felser, 2006a, 2018). Instead, we argue that our agreement

results suggest that L1 and L2 processing differ as a result of individual differences.

5.3 Reflexives

L2 speakers showed knowledge of Binding Principle A in our judgements tasks, consistent
with the offline findings of the few existing studies (Felser et al., 2009; Felser & Cunnings, 2012).

L1 speakers’ judgements were also more affected by the presence of distractors than L2 speakers,

119



as was the case in S-V agreement, and we attribute it to the same potential issues described above

in agreement.

Interestingly, our SPR results suggest that L2 speakers apply binding constraints during
processing. Our L2 speakers demonstrated even larger grammaticality effects for gender
mismatches than L1 speakers. This finding is contrary to previous studies (Felser et al., 2009;
Felser & Cunnings, 2012) that suggested L2 reflexive processing is not initially constrained by
Principle A, regardless of L2 speakers’ L1. Across two experiments with gender and number
manipulations, our results suggest L2 speakers rely more heavily on syntactic cues for reflexive
resolution than gender, number or linear proximity. Our results may differ from previous studies
for a number of reasons. One possibility might be that the distractor was more discourse
prominent in the studies by Felser et al. and Felser and Cunnings, such that distractors may only
influence L2 processing more than L1 processing when they are discourse prominent. In both of
these studies, the distractor was initially introduced in a lead-in sentence before the critical
sentence, which included the reflexive and the distractor in a discourse prominent subject
position. However, in our experimental materials, the distractor was positioned in a non-discourse
prominent position within a PP. Despite this, our results still nevertheless suggest that L2 speakers
are not always more influenced by distractors than L1 speakers during anaphora resolution. The
different findings between our experiments and previous studies could also be a result of the small
sample-sizes in previous research compared to ours, and caution must be applied with small
sample studies, which can overestimate effect sizes (Nicenboim & Vasishth, 2018; Vasishth &
Gelman, 2021). This sheds light on the importance of replication and high-powered studies in L2

research.

The main effect of distractor observed with reflexive dependencies in Study 1 indicated
shorter reading times in conditions with matching distractors. This effect was numerically larger

in ungrammatical conditions, which we suggest is indicative of facilitatory interference in both
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groups. No significant distractor effects were found in Study 2 however. Together, we interpret
these results as suggesting that although syntactic cues may be more highly weighted during
reflexive resolution than gender/number, reflexive resolution remains susceptible to interference

(compare Cunnings & Sturt, 2014; Dillon et al., 2013; Jager et al., 2020; Parker & Phillips, 2017).

5.4 Number in S-V Agreement and Reflexives

With regard to the reduced L2 sensitivity to grammaticality effects observed for S-V
number agreement in Study 1, we did not observe significantly smaller grammatically effects for
number violations during the processing of reflexives in Study 2. We interpret this as indicating
that L2 speakers do not have difficulty with representing number per se, but rather the difficulty
may lie in the processing of agreement. One possible explanation of this finding is that reflexive-
antecedent dependencies generally have a stronger impact on sentence interpretation irrespective
of the feature manipulated, gender or number, than agreement, and this may have additionally
supported L2 processing. That is, reflexives are constituents that are underspecified in some way
and hence require other elements in the same sentence to become fully interpretable (Felser,
2019). L2 speakers may pay more attention and focus more on feature (mis)match when it has a
larger consequence on interpretation. However, we do not intend for this to imply that L2 speakers
focus on semantics over syntax, as our L2 speakers generally demonstrated understanding of
structural constraints on dependency formation during processing. There were no significant
differences between them and L1 speakers in Study 2, and they exhibited even larger
grammaticality effects compared to L1 speakers in Study 1. Additionally, this does not imply the
ease of processing reflexives, as the processing of reflexives specifically requires considering the
hierarchical relationships between constituents and promptly applying the constraint that prevents
illicit licensers from being considered (Felser, 2019). Moreover, note also that L2 grammaticality

effects interacted with proficiency in S-V agreement, suggesting a more native-like performance
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in higher proficiency L2 speakers. This indicates that the L1/L2 difference in S-V agreement is

influenced by individual differences. Below, we discuss the broader implications of the findings.

5.5 Resolving Linguistic Dependencies in L1 and L2 Processing

Our findings provided insight into the similarities and differences between native and non-
native processing of syntactically mediated dependencies. As discussed in Chapter 2, the Shallow
Structure Hypothesis (Clahsen & Felser, 2006a, 2018) argued that L2 speakers, even highly
proficient ones, follow a shallow processing route during real-time sentence comprehension that
is guided more by lexical semantics, pragmatic and discourse information than the grammar due
to their reduced syntactic parsing ability, in contrast to L1 speakers who perform full syntactic
analysis. Our offline data showed that L2 speakers possessed adequate grammatical knowledge
of S-V agreement and reflexive-antecedent dependencies. The L2 grammar therefore had the
required syntactic information to process the linguistic phenomena under consideration, but
online data would reveal whether the relevant syntactic constraints could be successfully applied
in real-time. In our online experiments, we manipulated sentence grammaticality and the
properties of the distractor to examine whether L2 speakers underuse syntactic constraints and
tolerate agreement and Binding Condition A violations or form dependencies with matching illicit
elements if their computation is more derived by meaning as argued by the SSH, compared to L1
speakers. The results, however, demonstrated that grammaticality effects and the utilisation of
syntactic constraints were evident in L2 speakers’ processing patterns in both Study 1 and 2,
which is not compatible with the Shallow Structure Hypothesis (Clahsen & Felser, 2006a, 2018).
L2 speakers’ reading times would indicate shallow processing if there were no demonstrated
grammaticality effects or if reading times were longer for grammatical sentences with
mismatching distractors and shorter for ungrammatical sentences with matching distractors. This

was not the case, however.
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More recently, the difficulty in processing discontinuous dependencies has also been
predicted to vary based on the nature of the search process involved. Specifically, it was expected
that L2 speakers’ reduced sensitivity to syntactic constraints would affect backward-looking
dependencies more considerably than forward-looking dependencies (Felser, 2015). Felser
argued that L2 speakers, even with intermediate proficiency levels, might show sensitivity to
syntactic constraints, including those that are not instantiated in their L1, when processing
forward-looking dependencies. However, it was expected that they would violate constraints for
backward-looking dependencies, even if those constraints were instantiated in their L1 in the same
way (Felser, 2015). Accordingly, the processing of reflexive-antecedent dependencies, in
particular, was anticipated to pose a greater challenge for L2 speakers, since it is more clearly a
backward-looking dependency than S-V agreement, which might be considered a hybrid type of
dependency that potentially involves both forward-looking (predictive) and backward-looking
searches (Felser, 2015). Our findings however, revealed that L2 speakers demonstrated native-
like processing performance for reflexive-antecedent dependencies, as a backward-looking

dependency, which stands against what has been argued for.

Other competing accounts of L2 sentence processing, on the other hand, argued that L2
speakers construct syntactic parses similarly to L1 speakers, and potential differences can be due
to other factors (Cunnings, 2017; Hopp, 2014, 2015, 2018; McDonald, 2006). Cunnings (2017)
proposed that L2 speakers might be more vulnerable than L1 speakers to similarity-based
interference effects that may result from the memory retrieval process involved during
dependency formation. Our experimental manipulations allowed us to test this account. We found
L2 speakers make use of syntactic cues like L1 speakers during real-time processing, but we did
not find them more susceptible to interference effects than L1 speakers. Interference effects,
specifically facilitatory interference, as supported by the faster reading times for ungrammatical

sentences with gender-matching distractors compared to those with mismatching distractors,
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could only be observed in reflexives with gender manipulation, similarly in both groups. As such,
our findings do not conform to Cunnings’ (2017) proposal, but they show that L2 speakers’
processing can undergo the same effects associated with the memory retrieval mechanism as L1

speakers, even though these effects were not consistently found.

Finding evidence of facilitatory interference during the processing of reflexives
contributes to the debate in the L1 processing literature regarding the nature of linguistic cues
utilised as retrieval cues when processing reflexive-antecedent compared to S-V agreement
dependencies (Dillon et al., 2013; Jager et al., 2020; Parker & Phillips, 2017; Phillips, Wagers, &
Lau, 2011). While cue-based parsing models suggest a single memory retrieval mechanism
employed for resolving different linguistic dependencies, implying similar potential for
interference effects (Lewis & Vasishth, 2005; Lewis et al., 2006; McElree, 2000; McElree et al.,
2003), some argued that S-V agreement and reflexives-antecedent dependencies do not recruit
surface agreement features as retrieval cues in the same way. Consequently, interference effects
are typically observed for S-V agreement but not for reflexives (Dillon et al., 2013; Parker &
Phillips, 2017). The latter assumes that surface agreement features are not involved as retrieval
cues in forming reflexive binding dependencies since they are not directly implicated in the
grammatical binding relation, whereas S-V agreement dependencies rely on feature content
agreement between two elements, and so they naturally serve as retrieval cues for constructing
agreement dependencies (Dillon et al., 2013). Though we unexpectedly did not find evidence of
interference in S-V agreement, we did observe it in reflexives in both groups. Our findings,
therefore, suggest that processing reflexive-antecedent dependencies can be susceptible to
interference effects, which indicates that surface agreement features could also be used during
reflexive processing, and sensitivity to different linguistic features may not necessarily differ

across distinct grammatical dependencies. However, we are cautious in drawing strong
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conclusions based on our results regarding the absence of interference in S-V agreement, given

its usual occurrence in prior studies.

Furthermore, the fact that we did not find symmetrical ‘attraction’ effects in grammatical
and ungrammatical conditions that might arise as suggested from a faulty or unclear
representation of the subject goes against representational accounts (Bock & Eberhard, 1993;
Eberhard et al., 2005; Eberhard, 1997). Nevertheless, one might argue that the effect observed for
reflexives in ungrammatical sentences could potentially be explained by both representational
accounts and cue-based memory retrieval models. However, the effect observed is more in line
with the cue-based retrieval model, as representational accounts anticipate similar effects in both
grammatical and ungrammatical conditions (Eberhard, 1997). Not finding the same size of effects
across grammatical and ungrammatical conditions has essentially been taken in the literature as
supporting evidence for the cue-based memory retrieval model (Wagers et al., 2009). In addition,
interference effects that might result from the cue-based memory retrieval mechanism have rarely
been reported in the literature for both grammatical and ungrammatical conditions within the
same study. Further, according to the cue-based memory retrieval model, the effect predicted in
grammatical conditions is relatively smaller and less likely to occur compared to the effect
predicted in ungrammatical sentences (Jager et al., 2017, 2020; Nicenboim & Vasishth, 2018).
Therefore, we interpreted the asymmetrical attraction effect observed in both groups as indicative

of facilitatory interference.

Apart from the parsing mechanism involved during dependency formation, L1/L.2
processing differences have alternatively been thought to be largely defined by individual
differences (Hopp, 2014, 2015, 2018; McDonald, 2006), as discussed earlier. Proficiency, for
instance, has been considered a crucial factor that affects L2 processing in that lower proficiency
levels may mask target-like processing among L2 speakers (Hopp, 2006). By testing proficiency

differences in a large sample of L2 speakers, we found proficiency affects L2 speakers’ accuracy
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and processing at a significant level. This suggests that linguistic representations develop, and
target-like processing occurs as proficiency advances. More specifically, our findings showed that
L1/L2 syntactic processing resemble each other and the L1/L2 processing differences, as
particularly observed in S-V agreement, are quantitative in nature and can be ameliorated at
higher levels of proficiency. This also accords with previous agreement studies that found
sensitivity to morphosyntactic agreement violations specifically is largely determined by the level

of proficiency (e.g., Coughlin & Tremblay, 2012).

L2 processing has also been suggested to be influenced by the automaticity of lexical
processing (Hopp, 2018). As this entails efficient lexical access and retrieval that might precede
structure-building processes, difficulties or delays in lexical processing have been assumed to
obscure the effects of syntactic structure and target-like processing (Hopp, 2018). Our findings,
however, did not show reliable effects of lexical automaticity on L2 speakers’ processing,
especially during processing S-V agreement dependencies, where reduced grammaticality effects
have been observed. It could be, however, that lexical processing does not influence different
linguistic dependencies in the same way, or that individual differences in lexical automaticity

cannot explain all difficulties with syntactic processing.

Though our main interest lies in examining the working memory operations that
contribute to sentence comprehension, namely the effects of the cue-based memory retrieval
mechanism, rather than the capacity-based effects as indicated earlier, the effects of the latter can
still be considered through the linguistic materials, but not based on differences in working
memory capacity across participants. As there was no clear preference for the linearly closest
noun to the dependent element, there is no evidence for capacity-based effects, though a distance
manipulation might technically be needed to confirm this conjecture. Among different factors,
differences in proficiency seem to have played a vital role in L2 processing of S-V agreement and

reflexive-antecedent dependencies.
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In sum, across studies, we did not find evidence that L2 speakers are more susceptible to
interference than L1 speakers (Cunnings, 2017). We also did not find evidence of shallow L2
parsing (cf. Clahsen & Fesler, 2006a, 2018). Instead, our results suggest L2 processing can be
target-like, resembling L1 processing, with individual differences explaining potential

differences.

5.6 Limitations and Future Directions

The scope of this thesis revolves around the similarities and differences in L1/L2
processing, particularly focusing on memory operations involved in sentence processing. Our
specific aim was to investigate the real-time effects of the cue-based memory retrieval mechanism
on L2 speakers’ reading times. The off-line grammaticality judgement tasks were intended to
assess L2 speakers’ grammatical knowledge of the linguistic phenomena under investigation. In
the grammaticality judgement tasks, we tested grammaticality in dependencies that contained
only one noun phrase to examine the grammatical representations of S-V agreement and
reflexives by L2 speakers, in basic terms. We also tested grammaticality in discontinuous
dependencies that contained two noun phrases to confirm that they accurately form a dependency
with the target dependent element and not with any other element. Participants demonstrated a
satisfactory understanding of the relevant grammatical constraints. However, it was somewhat
unexpected to find participants’ accuracy rates, particularly L1 speakers’, largely higher in
conditions that contained only one noun phrase compared to conditions with two noun phrases.
As we did not manipulate the distractor’s properties as in the online task, it was difficult to assess
precisely the factor that may have created this difference in accuracy rates. That is, including
conditions with the same length or number of noun phrases but manipulating the similarity of the
distractor could have aided in providing a more nuanced explanation. For instance, if participants’
accuracy rates are significantly lower in longer conditions, regardless of the distractor type,

compared to conditions containing only one noun phrase, this might suggest capacity-based
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limitations effects. However, variations in accuracy rates depending on the type of the distractor
may indicate the presence of similarity-based interference effects. The lack of such data that might

be required to tease apart these possibilities has made it difficult to be conclusive.

Alternatively, the role of memory capacity could have been tackled better by including a
measure of individual differences in readers’ working memory capacity. Accordingly, the absence
of a significant interaction between working memory capacity and accuracy rates, for example,
can rule out the possibility of capacity-related effects. The observed difference in accuracy rates
then may just indicate that sustained attention is better for shorter sentences. Compared to L1
speakers, L2 speakers may, however, employ an additional monitoring mechanism, as suggested
by Lee and Philips (2022), allowing them to filter explicit judgements and exhibit greater control
over their L2. We also mentioned that capacity-based effects on online processing can be
considered through the linguistic materials. Our findings did not show evidence of such effects
by forming dependencies, for example, with the linearly closest noun phrase, which may also
indicate a type of shallow processing. However, if we had observed such effects, particularly
among L2 speakers, it would have been difficult to determine whether they resulted from a
capacity-based limitation or shallow processing. Therefore, including a measure of individual
differences in readers’ working memory capacity would also be helpful for gaining a better

understanding of online data and controlling potential confounding effects.

It is also worth mentioning that the pattern of findings offers insights into the importance
of investigating different linguistic phenomena within the same large-scale controlled study. To
increase certainty in linguistic work, further large-scale controlled studies are needed to
systematically examine other linguistic phenomena. Replicating the study in other L2 languages
would also help validate the findings. Additionally, the observation that L2 speakers exhibited
larger grammaticality effects for reflexives with gender manipulation relative to S-V agreement

may suggest that testing gender along with number in S-V agreement could be a possible
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progression of this work. If L2 speakers have specific difficulties with agreement, they should
also be less sensitive to gender during S-V agreement processing than L1 speakers. Since gender
agreement is not marked in English, this can be an avenue for future research in other L2
languages. Although a few empirical investigations have been conducted on gender agreement
within the nominal domain (between determiner-noun-adjective combinations) in L2 Spanish
using event-related potentials (Gabriele et al., 2021, 2013), further work using other experimental
measures and L2 languages examining also verbal gender agreement (between subject and verb)

may establish a greater degree of accuracy on this matter.

5.7 Practical Implications

Examining L2 processing of linguistic dependencies in light of L2 processing theoretical
accounts provides insights into the potential factors and cognitive processes that may impact
language comprehension. This, in turn, contributes to deepening our understanding of language
teaching and learning, which might not be as straightforward as might be assumed. Moreover,
investigating how L2 speakers apply linguistic knowledge in real time, rather than solely studying
their knowledge of specific aspects of the target language, not only demonstrates their language

competence but also shows their ability to use it in a contextual setting.

If L2 speakers have difficulties in real time comprehension, this has important
implications for teaching. From a psycholinguistic perspective on language learning, teachers
should perceive learning as an individual process wherein knowledge and skills are acquired and
improved through exposure to L2 comprehensible input and negotiation (Carlos, 2008). By
manipulating the input learners encounter through interactive tasks, teachers can increase the
chances of comprehensible input and enhance language development (Long, 1983). Teachers can
employ various interactional modifications, such as clarification requests, comprehension

questions and confirmation checks to ensure accurate input comprehension and facilitate
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negotiation for meaning. This, in turn, provides opportunities to notice form, meaning and
language use (Carlos, 2008). Consequently, teachers can assess whether learners’ language
processing is influenced by interference effects, grammatical or lexical knowledge. In other
words, the current study helps to predict the challenges learners encounter during language use
and offers new directions for error analysis, which can effectively facilitate the creation of a

productive learning environment.

In line with this, the study also sheds light on the importance of using psycholinguistic
methods in L2 classrooms to assess language development. Relying on paper-and-pencil tests,
which evaluate explicit knowledge of grammar or vocabulary based on taught material, may not
accurately measure the extent to which students have fully assimilated that knowledge (Marinis
and Cunnings, 2018). This discrepancy might explain the variations observed between learners’
performance in such written tests and their ability to use that knowledge for comprehension or
communication in real life situations. Therefore, utilising psycholinguistic methods to assess
language comprehension and production holds practical value. Consistently evaluating students’
language development through performance-based examinations integrated with standardized
written tests can help teachers modify teaching strategies based on students’ progress. Teachers
can promptly intervene by incorporating meaningful learning activities, adjusting ineffective
strategies, allocating less time to completely mastered things or providing new challenges. For
example, the present study revealed that L2 speakers have some issues or difficulties when
processing subject-verb agreement as compared to reflexives, this may partly suggest that they
may have not really internalised relevant rules or that they have not been given enough room to
practice what they have been taught. Consequently, additional time should be allocated for

teaching subject-verb agreement.

Examining how individual differences can modulate L2 speakers’ performance has also

significant implications for teaching. Given that learners vary in proficiency, lexical knowledge,
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processing speed, motivation, and other aspects, it is crucial for teachers to acknowledge these
differences and address the issue of classroom heterogeneity. A better understanding of individual
differences helps teachers to design learning experiences that cater to the specific needs of each
student. For instance, if students exhibit variations in proficiency levels or vocabulary knowledge,
grouping them in complementary ways encourage peer learning, or additional support can be
provided in other settings when necessary. Moreover, accommodating the diverse characteristics
of learners may involve offering individualised instruction by adjusting the level, pace, learning
tasks or teaching styles to engage students and meet their specific needs. Therefore, to enhance
the learning experience, practitioners need to develop a better understanding of the factors
contributing to individual variability in language learning and adapt their teaching approaches

accordingly.

In sum, this section has sought to discuss some of the study’s implications for teaching
and learning, addressing generally some factors that may assist in developing pedagogical

practices that foster language learning.

5.8 Conclusion

Considering the discrepancy in L2 processing research regarding L1/L2 processing
similarities and differences during real-time dependency formation, we conducted large-scale
experiments testing two linguistic dependencies with the same group of L2 speakers. Through
examining S-V agreement and reflexives, our results revealed that applying syntactic constraints
during processing is not always more problematic in L2 processing than in L1 processing. Though
restricting L1/L2 processing differences to a single source can be difficult, as different linguistic
dependencies may involve distinct constraints, our findings generally did not indicate that L1/L2
processing is fundamentally different in nature, but rather moderated by individual differences in

certain contexts. That is, proficiency variations may influence target-like grammatical parsing in
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L2 processing but do not constrain it, particularly for higher proficiency L2 speakers, supporting
the notion of continuity between native and non-native processing. Therefore, we argue that
investigating different linguistic dependencies within the same L2 group, while controlling for
various variables, cannot only enhance our understanding of L2 processing, but also the accuracy

and generalisability of findings.
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Appendices

Appendix A

Background Questionnaire for L1 English Speakers

E-mail address: ... ..o,
ALl v
Gender: Male [ Female [J
Nationality: ..........ccooeeiennt.
Native language(s) (If you have learnt more than one language since birth, please list all of
them): o
Do you speak any foreign language(s)? If yes, please list all of them.
O Yes(ooovneeeeieeee Yy No[J
Do you consider yourself bilingual? (i.e., Do you feel that you have a native-like command

of two or more languages?). If yes, which languages?

O Yes (oo )y No[Od

Were you born in the UK? [J Yes O nNo
If no, where were you born? ......................

Where did you grow up? ..................
What is your study right now?

O Bachelor degree O Master degree 3 PhD O Other
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Background Questionnaire for L1 Arabic Speakers

E-mail address: .......ooviiiiiiii e,
ALl v
Gender: Male [ Female [J
Nationality: .........cccooveinnnnn.
Native language(s) (If you have learnt more than one language since birth, please list all of
them): o
Do you speak any foreign language(s)? If yes, please list all of them.
O Yes(ooovneeeeieeee Yy No[J
Do you consider yourself bilingual? (i.e., Do you feel that you have a native-like command

of two or more languages?). If yes, which languages?

O Yes(ooornoreeieeee )y No[Od

Were you born in the UK? [J Yes O No
If no, where were you born? ...................

When did you move to the UK? .................. (month / year)

How old were you when you started learning English? ..................
How many years or months have you lived in England or any other English-speaking
country? .....ooiiiiiiiiiiiee

Please tick any of the following that apply to you:
O 1 had English lessons at school in my home country.
O 1 had English lessons at university in my home country.

O 1 have attended English courses in an English-speaking country.

O ! lived in an English-speaking country as a child

Have you taken IELTS or TOEFL? [0 Yes OnNo
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If yes, what is your last SCOre? .........ccccceevvvverernnnne.

When was it? ......ccccooevenennnnnieieen,

What language do you speak in your house and with your family?

How many hours approximately per day do you spend using English outside the
classroom/work environment?

What is your study right now?

|:|English Course OBachelor degree O Master degree Opho Oother
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Appendix B

Agreement

1 a. The boys were hurt yesterday afternoon.

1 b. *The boy were hurt yesterday afternoon.

1 c. The boys near the girl were hurt yesterday afternoon.

1d. *The boy near the girls were hurt yesterday afternoon.

2 a. The coaches were upset during the last match.

2 b. *The coach were upset during the last match.

2 c. The coaches of the player were upset during the last match.

2 d. *The coach of the players were upset during the last match.

3 a. The kids were delighted last weekend.
3 b. *The kid were delighted last weekend.
3 ¢. The kids with the clown were delighted last weekend.

3 d. *The kid with the clowns were delighted last weekend.

4 a. The kids were happy during the holidays.
4 b. *The kid were happy during the holidays.
4 c. The kids by the lady were happy during the holidays.

3 d. *The kid by the ladies were happy during the holidays.

5 a. The teachers were correct this morning.
5 b. *The teacher were correct this morning.
5 ¢. The teachers of the student were correct this morning.

5 d. *The teacher of the students were correct this morning.
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6 a.
6 b.
6cC.
6 d.

7 a.
7b.
7 C.

7d.

8a.
8b.
8c.
8 d.

9a.
9b.
9c.
9d.

The grandfathers were applauded last night.
*The grandfather were applauded last night.
The grandfathers of the girl were applauded last night.

*The grandfather of the girls were applauded last night.

The actors were practising two hours ago.
*The actor were practising two hours ago.
The actors behind the director were practising two hours ago.

*The actor behind the directors were practising two hours ago.

The authors were critical in the last report.
*The author were critical in the last report.
The authors by the editor were critical in the last report.

*The author by the editors were critical in the last report.

The boys were neglected yesterday evening.
*The boy were neglected yesterday evening.
The boys behind the babysitter were neglected yesterday evening.

*The boy behind the babysitters were neglected yesterday evening.

10 a. The politicians were introduced during the last meeting.

10 b. *The politician were introduced during the last meeting.

10 c. The politicians near the reporter were introduced during the last meeting.

10 d. *The politician near the reporters were introduced during the last meeting.

11 a. The girls were rescued from a kidnapper yesterday.

11 b. *The girl were rescued from a kidnapper yesterday.
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11 c. The girls with the cop were rescued from a kidnapper yesterday.

11 d. * The girl with the cops were rescued from a kidnapper yesterday.

12 a. The schoolboys were respectful in the last class.
12 b. *The schoolboy were respectful in the last class.
12 c. The schoolboys behind the teacher were respectful in the last class.

12 d. *The schoolboy behind the teachers were respectful in the last class.

13 a. The cops were protective last night.
13 b. *The cop were protective last night.
13 c. The cops by the neighbour were protective last night.

13 d. *The cop by the neighbours were protective last night.

14 a. The guards were identified as suspicious yesterday.
14 b. *The guard were identified as suspicious yesterday.
14 c. The guards near the judge were identified as suspicious yesterday.

14 d. *The guard near the judges were identified as suspicious yesterday.

15 a. The sisters were hurt during Saturday’s incident.
15 b. *The sister were hurt during Saturday’s incident.
15 c. The sisters of the boy were hurt during Saturday’s incident.

15 d. *The sister of the boys were hurt during Saturday’s incident.

16 a. The grandmothers were trained in knitting.
16 b. *The grandmother were trained in knitting.
16 c. The grandmothers of the boy were trained in knitting.

16 d. *The grandmother of the boys were trained in knitting.
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17 a.
17 b.
17 c.

17 d.

18 a.
18 b.
18 c.

18 d.

19 a.
19 b.
19c.

19d.

20 a.
20 b.
20 c.

20 d.

21 a.
21b.
21 c.

21d.

22 a.

The riders were injured in the race yesterday.
*The rider were injured in the race yesterday.
The riders behind the princess were injured in the race yesterday.

*The rider behind the princesses were injured in the race yesterday.

The widows were very helpful.
*The widow were very helpful .
The widows near the customer were helpful.

*The widow near the customers were very helpful.

The daughters were clothed after swimming in the afternoon.
*The daughter were clothed after swimming in the afternoon.
The daughters of the parent were clothed after swimming in the afternoon.

*The daughter of the parents were clothed after swimming in the afternoon.

The brides were promised a happy life last night.
*The bride were promised a happy life last night.
The brides behind the waiter were promised a happy life last night.

*The bride behind the waiters were promised a happy life last night.

The maids were surprised by the gifts last night.
*The maid were surprised by the gifts last night.
The maids of the prince were surprised by the gifts last night.

*The maid of the princes were surprised by the gifts last night.

The schoolboys were awarded a medal last week.
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22 b. *The schoolboy were awarded a medal last week.
22 c. The schoolboys behind the schoolgirl were awarded a medal last week.

22 d. *The schoolboy behind the schoolgirls were awarded a medal last week.

23 a. The workers were wounded after the accident yesterday.
23 b. *The worker were wounded after the accident yesterday.
23 c. The workers near the maid were wounded after the accident yesterday.

23 d. *The worker near the maids were wounded after the accident yesterday.

24 a. The daughters were lovely in the wedding last night.
24 b. *The daughter were lovely in the wedding last night.
24 c. The daughters near the boy were lovely in the wedding last night.

24 d. *The daughter near the boys were lovely in the wedding last night.

Reflexive

1 a. The maid cleaned herself up after finishing the gardening.
1 b. *The maid cleaned himself up after finishing the gardening.
1 c. The maid with the butler cleaned herself up after finishing the gardening.

1 d. *The maid with the butler cleaned himself up after finishing the gardening.

2 a. The sister covered herself with a blanket last night.
2 b. *The sister covered himself with a blanket last night.
2 c. The sister of the boy covered herself with a blanket last night.

2 d. *The sister of the boy covered himself with a blanket last night.

3 a. The businesswoman satisfied herself with the sales growth figures last month.

3 b. *The businesswoman satisfied himself with the sales growth figures last month.
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3c.

The businesswoman behind the salesman satisfied herself with the sales growth figures last

month.

3d.

*The businesswoman behind the salesman satisfied himself with the sales growth figures

last month.

3a.
4 0.
4c,

4d.

5a.
5b.
5¢c.

4d.

6 a.
6 b.
6cC.

6d.

7 a.
7b.
7 C.

7 d.

8 a.
8 b.

8c.

The congresswoman embarrassed herself yesterday afternoon.
*The congresswoman embarrassed himself yesterday afternoon.
The congresswoman near the waiter embarrassed herself yesterday afternoon.

*The congresswoman near the waiter embarrassed himself yesterday afternoon.

The policeman recognized himself in the picture yesterday.
*The policeman recognized herself in the picture yesterday.
The policeman with the lady recognized himself in the picture yesterday.

*The policeman with the lady recognized herself in the picture yesterday.

The boy entertained himself at the last party.
*The boy entertained herself at the last party.
The boy near the lady entertained himself at the last party.

*The boy near the lady entertained herself at the last party.

The schoolboy found himself lost yesterday morning.
*The schoolboy found herself lost yesterday morning.
The schoolboy behind the policewoman found himself lost yesterday morning.

*The schoolboy behind the policewoman found herself lost yesterday morning.

The prince surrounded himself with guards yesterday.
*The prince surrounded herself with guards yesterday.

The prince by the queen surrounded himself with guards yesterday.
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8 d. *The prince by the queen surrounded herself with guards yesterday.

9 a. The grandmother entertained herself with a catalogue of last year’s fashion.
9 b. *The grandmother entertained himself with a catalogue of last year’s fashion.
9 c. The grandmother of the boy entertained herself with a catalogue of last year’s fashion.

9 d. * The grandmother of the boy entertained himself with a catalogue of last year’s fashion.

10 a. The businesswoman committed herself to finalizing the report yesterday.
10 b. * The businesswoman committed himself to finalizing the report yesterday.

10 c. The businesswoman near the salesman committed herself to finalizing the report
yesterday.

10 d. The businesswoman near the salesman committed himself to finalizing the report
yesterday.

11 a. The businesswoman supported herself during the changes.
11 b. *The businesswoman supported himself during the changes.
11 c. The businesswoman near the salesman supported herself during the changes.

11 d. *The businesswoman near the salesman supported himself during the changes.

12 a. The spokeswoman presented herself as an honest person at the event.
12 b. *The spokeswoman presented himself as an honest person at the event.
12 c. The spokeswoman for the king presented herself as an honest person at the event.

12 d. *The spokeswoman for the king presented himself as an honest person at the event.

13 a. The businessman praised himself during Sunday’s celebration.
13 b. *The businessman praised herself during Sunday’s celebration.
13 c. The businessman behind the waitress praised himself during Sunday’s celebration.

13 d. *The businessman behind the waitress praised herself during Sunday’s celebration.
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14 a. The councilman repeated himself in the last meeting.
14 b. *The councilman repeated herself in the last meeting.
14 c. The councilman with the lady repeated himself in the last meeting.

14 d. *The councilman with the lady repeated herself in the last meeting.

15 a. The councilman prepared himself for the interview.
15 b. *The councilman prepared herself for the interview.
15 c¢. The councilman with the spokeswoman prepared himself for the interview.

15 d. * The councilman with the spokeswoman prepared herself for the interview.

16 a. The schoolboy convinced himself that the teacher was always right.
16 b. *The schoolboy convinced herself that the teacher was always right.

16 c. The schoolboy with the schoolgirl convinced himself that the teacher was always right.

16 d. *The schoolboy with the schoolgirl convinced herself that the teacher was always right.

17 a. The businesswoman encouraged herself to start a new project.
17 b. *The businesswoman encouraged himself to start a new project.
17 c. The businesswoman by the waiter encouraged herself to start a new project.

17 d. *The businesswoman by the waiter encouraged himself to start a new project.

18 a. The waitress defended herself yesterday morning.
18 b. *The waitress defended himself yesterday morning
18 c. The waitress near the chairman defended herself yesterday morning.

18 d. *The waitress near the chairman defended himself yesterday morning.

19 a. The schoolgirl amused herself during the games yesterday.
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19 b. *The schoolgirl amused himself during the games yesterday.
19 c. The schoolgirl by the schoolboy amused herself during the games yesterday.

19 d. *The schoolgirl by the schoolboy amused himself during the games yesterday.

20 a. The actress hated herself in the television series.
20 b. *The actress hated himself in the television series.
20 c. The actress by the cameraman hated herself in the television series.

20 d. *The actress by the cameraman hated himself in the television series.

21 a. The congressman assigned himself a new task last year.
21 b. *The congressman assigned herself a new task last year.
21 c. The congressman behind the policewoman assigned himself a new task last year.

21 d. *The congressman behind the policewoman assigned herself a new task last year.

22 a. The workman recommended himself to the company yesterday.
22 b. *The workman recommended herself to the company yesterday.
22 c. The workman near the spokeswoman recommended himself to the company yesterday.

22 d. *The workman near the spokeswoman recommended herself to the company yesterday.

23 a. The man cut himself two hours ago.
23 b. *The man cut herself two hours ago.
23 ¢. The man behind the lady cut himself two hours ago.

23 d. *The man behind the lady cut herself two hours ago

24 a. The father prepared himself for the wedding ceremony last night.
24 b.*The father prepared herself for the wedding ceremony last night.

24 c. The father of the bride prepared himself for the wedding ceremony last night.
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24 d. *The father of the bride prepared herself for the wedding ceremony last night.

Fillers

1. The friend of the girl played football last night.

2. The woman near the waiter usually comes in for lunch at 12.00 p.m.

3. The expert opposite the students visited our university last month.

4. Before the meeting, the secretary reminded herself of the important points.
5. When Sara finished the project yesterday, she went shopping and spoiled herself.
6. While the mother was cleaning the house, the boy injured himself with a sharp knife.
7. The children are unable to look after themselves.

8. The students said that they will organize themselves before the event.

9. Laura eats balanced meals every day to keep fit.

10. Whenever Bob is free, he reads articles on the internet.

11. My mother is preparing lunch in the kitchen now.

12. Louise was hungry by 11 o’clock, so she ate a sandwich.

13. I visited my grandmother two days ago.

14. Julia told me that she cannot attend my sister’s wedding next week.

15. Sally is very quiet in class whereas her sister is very talkative.

16. My house is the largest one in our neighbourhood.

17. The businessman wants to start a new project soon.

18. I always drink two cups of coffee every day.

19. Sara does not have many friends at school.

20. We saw many animals in the zoo yesterday.

21. The students have little interest in politics.

22. The headmaster received some complaints from the students last week.
23. My brother has a dog while my sister has a cat.

24. We met some friends for drinks after work yesterday.

25. Sam took lots of photos of the mountains, but Emma did not take any.

26. | will read the article and summarize it next week.
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.

Isabella and Rose are going to visit the museum next weekend.

The student wants to do her assignment before bedtime.

We play football with our neighbours once a month.

Sara and Rose are friends, and they have known each other for 5 years.

After | prepared all the ingredients, | cooked the dinner.

Clare doesn’t like to have any cream with her coffee.

* The girl next to the boy will writing an essay in the library.

* The man behind the lady has went to the gym every morning.

* The engineer with the secretaries can works with aircrafts.

* After the dinner last night, the girl washed himself with soap.

* When Dan presented yesterday morning, he introduced herself as a freelance translator.
* While the father was watching TV, the girl taught himself math.

* The musician realised that Susan cut themselves.

* The neighbour claimed that Tom sacrificed themselves.

*In 2001, I have wrote my first book and it was a best seller in that year.

* Before | go to sleep, | watching TV for an hour every night.

* When my cousins visited me last weekend, | was show her my new bedroom.
* Rose remembered that John surprised they with a gift last month.

* | helped themselves to the birthday cake.

* Tom said that he will studies for the exam next week.

* Dan’s cat is more large than my dog.

* My brother plays tennis gooder than I do.

* John is want a snack, but he could not find anything to eat.

* | had chicken and rices for lunch yesterday when | went to a near Indian restaurant.
* Philip owns much houses in France.

* The recipe does not need many milk.

* There were very little students studied Spanish last year.

* Isabella saves a few money every month.

* The teacher spending a hour teaching Sara calculus.
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56
57
58
59
60
61
62
63
64

. * I am no see some friends there on Thursday.

. * I don't have some information about flights to Paris.
. * 1 will eat fish for dinner and drank milk.

. * Anna and Mike is go skiing tomorrow.

. * Dan likes fish and | prefering chicken.

. * We usually will enjoying horror movies in the cinema.

. * Dan and Isabella are married, and he has been with each other for 20 years.

. * | fed all of fish, then cleaned tank.

. * I don’t wanting not pudding on the cake.
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Appendix C

Agreement

1 a. The waitresses near the schoolgirls unsurprisingly were unhappy about all the noise.
1 b. The waitresses near the schoolgirl unsurprisingly were unhappy about all the noise.
1 c. *The waitress near the schoolgirls unsurprisingly were unhappy about all the noise.
1 d. *The waitress near the schoolgirl unsurprisingly were unhappy about all the noise.
Q: Was it noisy? Yes

2 a. The hosts near the guests certainly were impressed with the Christmas decorations.
2 b. The hosts near the guest certainly were impressed with the Christmas decorations.
2 ¢. *The host near the guests certainly were impressed with the Christmas decorations.
2 d. *The host near the guest certainly were impressed with the Christmas decorations.
Q: Were the decorations for Easter? No

3 a. The assistants behind the passengers certainly were pleased with the long flight.
3 b. The assistants behind the passenger certainly were pleased with the long flight.
3 ¢. *The assistant behind the passengers certainly were pleased with the long flight.
3 d. *The assistant behind the passenger certainly were pleased with the long flight.
Q: Was it a long flight? Yes

4 a. The professors of the students likely were concerned about the low grades.
4 b. The professors of the student likely were concerned about the low grades.
4 c. *The professor of the students likely were concerned about the low grades.
4 d. *The professor of the student likely were concerned about the low grades.
Q: Were the grades high? No

5 a. The inspectors by the neighbours recently were mentioned in the local newspaper.
5 b. The inspectors by the neighbour recently were mentioned in the local newspaper.

5 c¢. *The inspector by the neighbours recently were mentioned in the local newspaper.
5 d. *The inspector by the neighbour recently were mentioned in the local newspaper.

Q: Was/were the inspector/inspectors by the neighbours(s)? Yes

6 a. The professors near the invigilators certainly were mistaken about the final question.

6 b. The professors near the invigilator certainly were mistaken about the final question.

6 c. *The professor near the invigilators certainly were mistaken about the final question.

6 d. *The professor near the invigilator certainly were mistaken about the final question.
Q: Was/were the professor(s) correct about the final question? No

7 a. The clowns behind the kids definitely were annoyed by all the noise.
7 b. The clowns behind the kid definitely were annoyed by all the noise.
7 ¢. *The clown behind the kids definitely were annoyed by all the noise.
7 d. *The clown behind the kid definitely were annoyed by all the noise.
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Q: Was/were the clown(s) behind the kid(s)? Yes

8 a. The journalists opposite the criminals apparently were investigated for some fraudulent
claims.

8 b. The journalists opposite the criminal apparently were investigated for some fraudulent
claims.

8 c. *The journalist opposite the criminals apparently were investigated for some fraudulent
claims.

8 d. *The journalist opposite the criminal apparently were investigated for some fraudulent
claims.

Q: Was/were the journalist(s) trustworthy? No

9 a. The directors of the assistants suddenly were intrigued by the secret report.
9 b. The directors of the assistant suddenly were intrigued by the secret report.

9 c. *The director of the assistants suddenly were intrigued by the secret report.
9 d. *The director of the assistant suddenly were intrigued by the secret report.

Q: Was the report secret? Yes

10 a. The nurses of the patients clearly were nervous about the stressful situation.
10 b. The nurses of the patient clearly were nervous about the stressful situation.

10 c. *The nurse of the patients clearly were nervous about the stressful situation.
10 d. *The nurse of the patient clearly were nervous about the stressful situation.

Q: Was it a relaxing situation? No

11 a. The teenagers by the parents clearly were happy in the sunny weather.
11 b. The teenagers by the parent clearly were happy in the sunny weather.
11 c. *The teenager by the parents clearly were happy in the sunny weather.
11 d. *The teenager by the parent clearly were happy in the sunny weather.
Q: Was it sunny? Yes

12 a. The assistants of the pilots definitely were scared about the approaching storm.
12 b. The assistants of the pilot definitely were scared about the approaching storm.

12 c. *The assistant of the pilots definitely were scared about the approaching storm.
12 d. *The assistant of the pilot definitely were scared about the approaching storm.

Q: Was the weather going to be calm? No

13 a. The boys by the girls suddenly were scared about the loud noises.
13 b. The boys by the girl suddenly were scared about the loud noises.
13 c. *The boy by the girls suddenly were scared about the loud noises.
13 d. *The boy by the girl suddenly were scared about the loud noises.
Q: Were the noises loud? Yes

14 a. The athletes behind the coaches unsurprisingly were upset about losing the championship.
14 b. The athletes behind the coach unsurprisingly were upset about losing the championship.
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14 c. *The athlete behind the coaches unsurprisingly were upset about losing the championship.
14 d. *The athlete behind the coach unsurprisingly were upset about losing the championship.
Q: Was/were the athlete(s) happy about the loss? No

15 a. The clowns by the schoolboys apparently were good at drawing complex shapes.
15 b. The clowns by the schoolboy apparently were good at drawing complex shapes.

15 c¢. *The clown by the schoolboys apparently were good at drawing complex shapes.
15 d. *The clown by the schoolboy apparently were good at drawing complex shapes.

Q: Was/were the clown(s) by the schoolboy(s)? Yes

16 a. The soldiers opposite the terrorists likely were surrounded by two insurgent groups.
16 b. The soldiers opposite the terrorist likely were surrounded by two insurgent groups.
16 c. *The soldier opposite the terrorists likely were surrounded by two insurgent groups.
16 d. *The soldier opposite the terrorist likely were surrounded by two insurgent groups.
Q: Were there five groups of insurgents? No

17 a. The researchers near the participants clearly were happy with the experiment’s results.
17 b. The researchers near the participant clearly were happy with the experiment’s results.
17 c. *The researcher near the participants clearly were happy with the experiment’s results.
17 d. *The researcher near the participant clearly were happy with the experiment’s results.
Q: Was/were the researcher near the participant(s)? Yes

18 a. The reporters opposite the candidates definitely were nervous about the upcoming debate.
18 b. The reporters opposite the candidate definitely were nervous about the upcoming debate.

18 c. *The reporter opposite the candidates definitely were nervous about the upcoming debate.
18 d. *The reporter opposite the candidate definitely were nervous about the upcoming debate.

Q: Was/were the reporter(s) calm about the upcoming debate? No

19 a. The musicians behind the fans certainly were upset about the horrible performance.
19 b. The musicians behind the fan certainly were upset about the horrible performance.

19 c. *The musician behind the fans certainly were upset about the horrible performance.
19 d. *The musician behind the fan certainly were upset about the horrible performance.

Q: Was the performance horrible? Yes

20 a. The gardeners by the maids apparently were unable to buy more plants.
20 b. The gardeners by the maid apparently were unable to buy more plants.

20 c. *The gardener by the maids apparently were unable to buy more plants.
20 d. *The gardener by the maid apparently were unable to buy more plants.

Q: Did the gardener(s) buy more plants? No

21 a. The officers behind the firefighters allegedly were pulled over for drunk driving.
21 b. The officers behind the firefighter allegedly were pulled over for drunk driving.
21 c. *The officer behind the firefighters allegedly were pulled over for drunk driving.
21 d. *The officer behind the firefighter allegedly were pulled over for drunk driving.
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Q: Was/were the officer(s) behind the firefighter(s)? Yes

22 a. The athletes near the referees obviously were disappointed about the bad call.
22 b. The athletes near the referee obviously were disappointed about the bad call.

22 c. *The athlete near the referees obviously were disappointed about the bad call.
22 d. *The athlete near the referee obviously were disappointed about the bad call.

Q: Was it a good call? No

23 a. The ministers near the teachers obviously were tempted to discuss controversial issues.
23 b. The ministers near the teacher obviously were tempted to discuss controversial issues.
23 ¢. *The minister near the teachers obviously were tempted to discuss controversial issues.
23 d. *The minister near the teacher obviously were tempted to discuss controversial issues.
Q: Was/were the minister(s) near the teacher(s)? Yes

24 a. The students of the teachers obviously were upset about the low grades.
24 b. The students of the teacher obviously were upset about the low grades.
24 c. *The student of the teachers obviously were upset about the low grades.
24 d. *The student of the teacher obviously were upset about the low grades.
Q: Did everybody receive high grades? No

Reflexive

1 a. The maid of the businesswoman clearly upset herself by doing other people’s work.

1 b. The maid of the businessman clearly upset herself by doing other people’s work.

1 c. *The handyman of the businesswoman clearly upset herself by doing other people’s work.
1 d. *The handyman of the businessman clearly upset herself by doing other people’s work.
Q: Was somebody upset? Yes

2 a. The girl with the woman apparently amused herself more happily than ever before.
2 b. The girl with the man apparently amused herself more happily than ever before.

2 ¢. *The boy with the woman apparently amused herself more happily than ever before.
2 d. *The boy with the man apparently amused herself more happily than ever.

Q: Was somebody unhappy? No

3 a. The mother of the girl unsurprisingly tired herself with the traffic on roads.
3 b. The mother of the boy unsurprisingly tired herself with the traffic on roads.
3 ¢. *The father of the girl unsurprisingly tired herself with the traffic on roads.
3 d. *The father of the boy unsurprisingly tired herself with the traffic on roads.
Q: Was the traffic on the roads tiring? Yes

4 a. The niece of the queen apparently hid herself far from the town centre.

4 b. The niece of the king apparently hid herself far from the town centre.

4 c. *The nephew of the queen apparently hid herself far from the town centre.
4 d. *The nephew of the king apparently hid herself far from the town centre.
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Q: Was the niece/nephew hiding in the town centre? No

5 a. The policeman by the chairman apparently volunteered himself to drive the kids home.

5 b. The policeman by the chairwoman apparently volunteered himself to drive the kids home.

5 c¢. *The policewoman by the chairman apparently volunteered himself to drive the kids home.
5 d. *The policewoman by the chairwoman apparently volunteered himself to drive the kids home.
Q: Did the kids need to be driven home? Yes

6 a. The man near the schoolboy suddenly worried himself about the experiment and results.

6 b. The man near the schoolgirl suddenly worried himself about the experiment and results.

6 c. *The woman near the schoolboy suddenly worried himself about the experiment and results.
6 d. *The woman near the schoolgirl suddenly worried himself about the experiment and results.
Q: Was the man/woman far away from the schoolboy/girl? No

7 a. The cameraman with the prince undoubtedly prepared himself for all the negative criticism.
7 b. The cameraman with the princess undoubtedly prepared himself for all the negative criticism.
7 c¢. *The camerawoman with the prince undoubtedly prepared himself for all the negative
criticism.

7 d. *The camerawoman with the princess undoubtedly prepared himself for all the negative
criticism.

Q: Was the criticism negative? Yes

8 a. The gentleman near the cameraman apparently excused himself from taking the big job.

8 b. The gentleman near the camerawoman apparently excused himself from taking the big job.
8 c. *The lady near the cameraman apparently excused himself from taking the big job.

8 d. *The lady near the camerawoman apparently excused himself from taking the big job.

Q: Did the gentleman/lady agree to take the big job? No

9 a. The schoolgirl with the chairwoman unsurprisingly proved herself during the big audition
yesterday.

9 b. The schoolgirl with the chairman unsurprisingly proved herself during the big audition
yesterday.

9 c¢. *The schoolboy with the chairwoman unsurprisingly proved herself during the big audition
yesterday.

9 d. *The schoolboy with the chairman unsurprisingly proved herself during the big audition
yesterday.

Q: Was there an audition yesterday? Yes

10 a. The aunt of the girl certainly declared herself interested in the exciting news.
10 b. The aunt of the boy certainly declared herself interested in the exciting news.
10 c. *The uncle of the girl certainly declared herself interested in the exciting news.
10 d. *The uncle of the boy certainly declared herself interested in the exciting news.
Q: Was the news boring? No
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11 a. The grandmaother of the girl probably supported herself during the very difficult times.
11 b. The grandmother of the boy probably supported herself during the very difficult times.
11 c. *The grandfather of the girl probably supported herself during the very difficult times.
11 d. *The grandfather of the boy probably supported herself during the very difficult times.
Q: Were times difficult? Yes

12 a. The businesswoman near the girl evidently rescued herself from accidently hitting the car.
12 b. The businesswoman near the boy evidently rescued herself from accidently hitting the car.
12 c. *The businessman near the girl evidently rescued herself from accidently hitting the car.
12 d. *The businessman near the boy evidently rescued herself from accidently hitting the car.
Q: Was somebody hit by a truck? No

13 a. The nephew of the groom completely cheered himself up during the big day.
13 b. The nephew of the bride completely cheered himself up during the big day.
13 c¢. *The niece of the groom completely cheered himself up during the big day.
13 d. *The niece of the bride completely cheered himself up during the big day.
Q: Did the groom/bride have a nephew/niece? Yes

14 a. The groom behind the boy excitedly reminded himself about the recent good news.
14 b. The groom behind the girl excitedly reminded himself about the recent good news.
14 c. *The bride behind the boy excitedly reminded himself about the recent good news.
14 d. *The bride behind the girl excitedly reminded himself about the recent good news.
Q: Was the recent news bad? No

15 a. The stepfather of the groom unsurprisingly prepared himself for the big day ahead.
15 b. The stepfather of the bride unsurprisingly prepared himself for the big day ahead.

15 c. *The stepmother of the groom unsurprisingly prepared himself for the big day ahead.
15 d. *The stepmother of the bride unsurprisingly prepared himself for the big day ahead.
Q: Was it going to be a big day? Yes

16 a. The prince opposite the king assertively described himself as a human rights defender.

16 b. The prince opposite the queen assertively described himself as a human rights defender.
16 c. *The princess opposite the king assertively described himself as a human rights defender.
16 d. *The princess opposite the queen assertively described himself as a human rights defender.
Q: Was the prince/princess against human rights? No

17 a. The princess near the congresswoman clearly enjoyed herself while reading the victory
story.

17 b. The princess near the congressman clearly enjoyed herself while reading the victory story.
17 c. *The prince near the congresswoman clearly enjoyed herself while reading the victory story.
17 d. *The prince near the congressman clearly enjoyed herself while reading the victory story.
Q: Was the princess/prince near the congresswoman/man? Yes
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18 a. The stateswoman opposite the camerawoman undoubtedly reassured herself that the event
would succeed.

18 b. The stateswoman opposite the cameraman undoubtedly reassured herself that the event
would succeed.

18 c. *The statesman opposite the camerawoman undoubtedly reassured herself that the event
would succeed.

18 d. *The statesman opposite the cameraman undoubtedly reassured herself that the event
would succeed.

Q: Was the stateswoman/man opposite the president? No

19 a. The lady behind the spokeswoman apparently prepared herself for the live musical
performance.

19 b. The lady behind the spokesman apparently prepared herself for the live musical
performance.

19 c. *The man behind the spokeswoman apparently prepared herself for the live musical
performance.

19 d. *The man behind the spokesman apparently prepared herself for the live musical
performance.

Q: Was there a musical performance? Yes

20 a. The maid by the woman apparently bought herself more than 100 seasonal flowers.
20 b. The maid by the man apparently bought herself more than 100 seasonal flowers.

20 c. *The butler by the woman apparently bought herself more than 100 seasonal flowers.
20 d. *The butler by the man apparently bought herself more than 100 seasonal flowers.
Q: Did the maid/butler buy some onions? No

21 a. The gentleman by the salesman clearly found himself charged for the wrong items.

21 b. The gentleman by the saleswoman clearly found himself charged for the wrong items.
21 c. *The lady by the salesman clearly found himself charged for the wrong items.

21 d. *The lady by the saleswoman clearly found himself charged for the wrong items.

Q: Was somebody charged for the wrong items? Yes

22 a. The businessman by the salesman taught himself some competitive sales management
strategies.

22 b. The businessman by the saleswoman taught himself some competitive sales management
strategies.

22 c. *The businesswoman by the salesman taught himself some competitive sales management
strategies.

22 d. *The businesswoman by the saleswoman taught himself some competitive sales
management strategies.

Q: Were the sales management strategies uncompetitive? No

23 a. The man near the policeman strangely isolated himself from society for many years.
23 b. The man near the policewoman strangely isolated himself from society for many years.

176



23 ¢. *The lady near the policeman strangely isolated himself from society for many years.
23 d. *The lady near the policewoman strangely isolated himself from society for many years.
Q: Was the man/lady near the policeman/policewoman? Yes

24 a. The man by the prince obviously prepared himself for the big ceremony tonight.

24 b. The man by the princess obviously prepared himself for the big ceremony tonight.
24 c. *The lady by the prince obviously prepared himself for the big ceremony tonight.
24 d. *The lady by the princess obviously prepared himself for the big ceremony tonight.
Q: Was the man/woman far from the prince/princes? No

Fillers

1. The manager of the employees unsurprisingly was upset about the late report.
Q: Were the employees upset? No

2. The woman with the coach unsurprisingly was the winner of the race.
Q: Did the woman win? Yes

3. The optometrist near the doctors clearly was happy with the patient’s corrected vision.
Q: Was the optometrist near the doctors? Yes

1. The hairstylist by the barber surprisingly was even more beautiful in person.
Q: Was it the barber who was beautiful? No

2. The brothers of the girl happily walked home from the cinema.
Q: Were the brothers in the supermarket? No

6.The teachers of the students patiently waited for the correct answers.
Q: Were the teachers patient? Yes

7. The waiters near the woman gratefully accepted the tip.
Q: Did the waiters get tipped? Yes

8. The hikers with the officers clearly enjoyed the view from the mountain peak.
Q: Were the hikers at the top of a mountain? Yes

9. The prince by the queen happily presented the trophy to the winner.
Q: Was there a winner? Yes

10. The man behind the boy accidently hurt the woman during the office party.
Q: Was somebody hurt? Yes
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11. The mother of the boy happily cooked the food for dinner.
Q: Was the food for lunch? No

12. The king opposite the princes criticised the minister for his actions.
Q: Did the king criticize the minister? Yes

13.The princess with the camerawoman confidently criticized the media for the fake news.
Q: Did the princess blame the media? Yes

14. After praising herself, the headmistress behaved cruelly to the people close to her.
Q: Was the headmistress nice? No

15. Before introducing herself to the audience, the lady took a deep breath.
Q: Did the lady drink water before the presentation? No

16. Before surrendering himself to the police, the killer waited in an abandoned house.
Q: Did the killer give himself up to the police? Yes

17. After exhausting herself during the day, the grandmother couldn’t leave the house.
Q: Was the grandmother able to leave the house? No

18. After preparing himself for the championship game, the schoolboy promised to do his best to
win.

Q: Was the schoolboy ready for the championship game? Yes

19. While the boy was cleaning himself of mud, the mother was preparing new clothes for him.
Q: Was the mother cleaning the boy? No

20. While the girl was washing herself after school, the mother was cooking the dinner.
Q: Was the mother washing the girl? No

21. George mentioned that Sara invited him to the dinner.
Q: Was George invited to the dinner? Yes

22. John said that Dan surprised him with a ticket to New York.
Q: Did Dan buy a ticket to London? No

23. Tom remembered that Rose asked him about the timing of his book release.
Q: Did Rose ask about the movie release? No

24. James thinks that Adam blames him after they both skipped yesterday’s class.
Q: Did Adam attend the class yesterday? No

25. Sophia thought that George would invite her to the party.
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Q: Did Sophie expect an invitation to the party? Yes

26. Isabella said that Sara reminded her to phone the company.
Q: Was Isabella reminded to call the company? Yes

27. Rose said that John mentioned her in the newspaper as an inspiring person.
Q: Was Rose seen as a boring person? No

28. Emily knows that Sara sent her an email asking for some advice.
Q: Did Emily receive an email from Sara? Yes

29. When she got home, Maria sent Tom a message.
Q: Did Maria give Tom a call? No

30. When he worked for the bank, Dan used to skip lunch.
Q: Did Dan used to skip lunch? Yes

31. Before she bought a flat, Sara asked for some recommendations.
Q: Did Sara buy a car? No

32. After he finished work, John visited his friend in the hospital.
Q: Was John’s friend in the hospital? Yes

33. She said that Adam bought Tom a gift.
Q: Did Adam buy a gift for Tom? Yes

34. He thought that David lent Ali a book.
Q: Did David lend Ali a bicycle? No

35. They thought that Rose gave Emily some chocolate.
Q: Was Emily given some flowers? No

36. The teacher assured that each child received a present.
Q: Did each child receive a present? Yes

37. The editor mentioned that the journal is published every month.
Q: Is the journal published monthly? Yes

38. Isabella said that she drinks her coffee here every day.
Q: Does Isabella drink coffee daily? Yes

39. The teacher reported that the students blamed themselves for not passing the exam.
Q: Did the students fail the exam? Yes
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40. The presenter said that the dancers introduced themselves.
Q: Did the presenter introduce the dancers? No

41. 1t was the Chemistry assignment that Sara submitted yesterday.
Q: Did Sara submit the Biology assignment yesterday? No

42. Blueberries that are freshly picked are the most delicious.
Q: Are fresh blueberries delicious? Yes

43. The researcher who spilled the chemicals quickly contacted his supervisor.
Q: Was the supervisor contacted? Yes

44. John hesitated a lot, but he shouldn’t anymore.
Q: Was John hesitant? Yes

45. Kevin asked which bread Steven usually buys in the supermarket.
Q: Was Kevin looking for milk in the supermarket? No

46. | met the nurse who ignored the patient.
Q: Did the nurse help the patient? No

47. The ball was kicked by the boy in the street.
Q: Was it the boy who kicked the ball? Yes

48. Jasmine can draw an elephant, but Ryan can’t.
Q: Can Ryan draw an elephant? No

49. John liked the book that the girl in the library read yesterday.
Q: Did the girl read the book in the train yesterday? No

50. John wondered why the bus is always late.
Q: Does the bus come on time? No

51. The pilot who flew the planes across the ocean had a lot of experience.
Q: Was the pilot experienced? Yes

52. The article was assessed and reviewed by the editor.
Q: Did the writer review the article? No

53. It was because Paul was ill that we decided to return.
Q: Was Paul ill? Yes

54. The fool that was arrested by the cops was running naked in the street.
Q: Was the fool clothed? No
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55.The technician that the computer confused was being paid 15 dollars per hour.

Q: Was the technician payed 30 dollars per hour? No

56. It was from John that she heard the news.
Q: Did she hear the news from John? Yes

57. The girl that kissed the parents was loving and sweet to her friends.
Q: Was the girl nice? Yes

58. What the lady ordered was the cake made of chocolate.
Q: Did the lady order vanilla cake? No

59. It was the coffee that the man ordered in the café.
Q: Did the man order tea in the café? No

60. After the long race, Kevin was tired and Susan was too.
Q: Was the race long? Yes

61. John saw the officer that arrested the robber.
Q: Was the robber arrested? Yes

62. The man that designed the building was not interested in his wife anymore.
Q: Was the man interested in his wife? No

63.The author that was encouraged by the researcher was writing a science book
Q: Was it a religious book that the author was writing? No

64. Karen should fly to Paris, and her mother should too.
Q: Should Karen fly to London? No
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Appendix D

1a. The boys hurt themselves yesterday afternoon.

1b. *The boy hurt themselves yesterday afternoon.

1c. The boys near the girl hurt themselves yesterday afternoon.
1d. *The boy near the girls hurt themselves yesterday afternoon.

2.
2b.
2cC.
2d.

3a.
3b.
3c.
3d.

4 a.
4 b.
4.c.
4d.

5a.
5b.
5c.
5d.

6 a.
6b.
6 C.
6d.

7 a.
7h.
7c.
7d.

8 a.
8h.
8c.
8d.

The kids entertained themselves last weekend.

*The kid entertained themselves last weekend.

The kids with the housekeeper entertained themselves last weekend.
*The kid with the housekeepers entertained themselves last weekend.

The students taught themselves yesterday morning.

*The student taught themselves yesterday morning.

The students of the teacher taught themselves yesterday morning.
*The student of the teachers taught themselves yesterday morning.

The actors presented themselves two hours ago.

*The actor presented themselves two hours ago.

The actors behind the director presented themselves two hours ago.
*The actor behind the directors presented themselves two hours ago.

The authors criticised themselves in the last report.

*The author criticised themselves in the last report.

The authors by the editor criticised themselves in the last report.
*The author by the editors criticised themselves in the last report.

The politicians introduced themselves during the last meeting.

*The politician introduced themselves during the last meeting.

The politicians near the reporter introduced themselves during the last meeting.
*The politician near the reporters introduced themselves during the last meeting.

The girls saved themselves from a kidnapper yesterday.

*The girl saved themselves from a kidnapper yesterday.

The girls with the cop saved themselves from a kidnapper yesterday.

* The girl with the cops saved themselves from a kidnapper yesterday.

The neighbours protected themselves last night.

*The neighbour protected themselves last night.

The neighbours by the cop protected themselves last night.
*The neighbour by the cops protected themselves last night.
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9 a. The guards identified themselves as police yesterday.

9 b. *The guard identified themselves as police yesterday.

9 c. The guards near the judge identified themselves as police yesterday.
9 d. *The guard near the judges identified themselves as police yesterday.

10 a.
10 b.
10c.
10 d.

11 a.
11 b.
1lc.
11d.

12 a.
12 b.
12 c.
12 d.

13 a.
13 b.
13c.
13 d.

14 a.
14 b.
14 c.
14 d.

15a.
15b.
15c.
15d.

16 a.
16 b.
16 c.
16 d.

17 a.

The sisters hurt themselves during gym class.

*The sister hurt themselves during gym class.

The sisters of the boy hurt themselves during gym class.
*The sister of the boys hurt themselves during gym class.

The grandmothers taught themselves to knit.

*The grandmother taught themselves to knit.

The grandmothers of the boy taught themselves to knit.
*The grandmother of the boys taught themselves to knit.

The riders injured themselves in the race yesterday.

*The rider injured themselves in the race yesterday.

The riders behind the prince injured themselves in the race yesterday.
*The rider behind the princes injured themselves in the race yesterday.

The widows supported themselves during the difficult times.

*The widow supported themselves during the difficult times.

The widows near the banker supported themselves during the difficult times.
*The widow near the bankers supported themselves during the difficult times.

The daughters cleaned themselves up after gardening.

*The daughter cleaned themselves up after gardening.

The daughters of the parent cleaned themselves up after gardening.
*The daughter of the parents cleaned themselves up after gardening.

The brides prepared themselves for the big party.

*The bride prepared themselves for the big party.

The brides behind the hairstylist prepared themselves for the big party.
*The bride behind the hairstylists prepared themselves for the big party.

The kids amused themselves during the holidays.

*The kid amused themselves during the holidays.

The kids by the lady amused themselves during the holidays.
*The kid by the ladies amused themselves during the holidays.

The waiters defended themselves yesterday morning.
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17 b. *The waiter defended themselves yesterday morning.
17 c. The waiters by the customer defended themselves yesterday morning.
17 d. *The waiter by the customers defended themselves yesterday morning.

18 a. The teenagers cut themselves by mistake last night.

18 b. *The teenager cut themselves by mistake last night.

18 c. The teenagers by the teacher cut themselves by mistake last night.
18 d. *The teenager by the teachers cut themselves by mistake last night.

19 a. The workers covered themselves with blankets before going to sleep.
19 b. *The worker covered themselves with blankets before going to sleep.

19 c. The workers behind the engineer covered themselves with blankets before going to sleep.
19 d. *The worker behind the engineers covered themselves with blankets before going to sleep.

20 a. The princes surrounded themselves with guards last night.

20 b. *The prince surrounded themselves with guards last night.

20 c. The princes behind the consultant surrounded themselves with guards last night.
20 d. *The prince behind the consultants surrounded themselves with guards last night.

21 a. The boys encouraged themselves to start a volunteering initiative.
21 b. *The boy encouraged themselves to start a volunteering initiative.
21 c. The boys with the manager encouraged themselves to start a volunteering initiative.

21 d. *The boy with the managers encouraged themselves to start a volunteering initiative.

22 a. The patients tested themselves for coronavirus at home.

22 b. *The patient tested themselves for coronavirus at home.

22 c. The patients near the nurse tested themselves for coronavirus at home.
22 d. *The patient near the nurses tested themselves for coronavirus at home.

23 a. The officers prepared themselves for a long night.

23 b. *The officer prepared themselves for a long night.

23 c. The officers with the criminal prepared themselves for a long night.
23 d. *The officer with the criminals prepared themselves for a long night.

24 a. The scientists established themselves independently.

24 b. *The scientist established themselves independently.

24 c. The scientists near the student established themselves independently.
24 d. *The scientist near the students established themselves independently.

Fillers
1. The sister of the bride left the party early last night.

2. The brother of the boy took the black notebook yesterday.
3. The mother by the kids visited the doctor yesterday morning.
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4. The tenants behind the landlord lost their keys yesterday.

5. The neighbours by the concierge complained about the noise last night.
6. The chefs with the customers used high-quality ingredients.

7. The clown near the magician enjoyed playing with the kids.

8. The nurse with the doctors mistakenly hurt the patient.

9. The kid with the mother cut his finger with a knife.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

The managers near the secretary encouraged the employees to learn new skills.
The parents behind the teachers educated their children without the government’s help.
The players by the coach arranged their positions in the game.

The daughter did the laundry last week.

The mother enjoyed cooking yesterday afternoon.

The researcher supported cancer research all of his life.

The girl hurt her back when she fell off her horse.

The parents taught their children to help others if they can.

The manager introduced the new employee to the staff.

The man protected his family from any danger.

The manager presented the report to his colleagues at the meeting yesterday.
The boy forgot his wallet at school yesterday.

The businessman visited New York last Summer.

The man with the officer defended himself in court.

The businessman considered himself lucky.

The princess surrounded herself with honest people.

The businesswoman organized herself and planned her work in an efficient way.
The parents by the doctor are keen to help their children.

The engineers never work on the weekends.

The coach runs four miles every morning.

The teacher has some schoolwork to do.

*The pilot by the assistants cannot flying anymore.

*The photographer with the lady taking good pictures.

*The girls behind the boys is preparing for a surprise party.

*The waiters around the chef were had worked at the restaurant for 10 years.
*The parents of the kid will visiting the school next week.

*The surgeons near the patient are talk about his medical history.

*The boys with the teacher will participating in the school’s activities.

*The doctors near the patient discussing him situation.

*The man behind the doctor hurt he while he was walking.

*The teacher of the schoolgirl supported she to succeed.

*The mother of the kids prepared they for school.

* The farmer and the carpenter are enjoy their work in the field.

* The housekeepers around the kids are kindest than their teachers.

*The student behind the teacher is talls than his brother.

*The mother wrote that the child laughed at that slow herself.

*The girl said that the teacher laughed at that funny herself.

*The taxi driver said that the man hit that careless himself.
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48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.

*The man said that the boy was angry with the lazy himself.
*The soldiers know that the generals like today's themselves.
*He is one of those mens which always on time.

*The women give hers papers to the secretary yesterday.
*Her and him friend were in the library yesterday morning.
*The student believed that him would succeed.

*The nurse thought that herself would leave early today.
*John thought that Mary disliked they.

*The singers entertained the audience with him performance.
*They book was the best seller last month.

*The engineer was drives to work.

* The boy was walks to the store and bought milk every morning.
*The girl by the boy is looked beautiful.
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Appendix E

A)

1 a. The students quickly organized themselves after entering the classroom yesterday.
1 b. *The student quickly organized themselves after entering the classroom yesterday.
Q: Were/was the student(s) in the classroom yesterday? Yes.

2 a. The travellers completely isolated themselves for ten days after arrival.
2 b. *The traveller completely isolated themselves for ten days after arrival.
Q: Was the isolation for fifteen days? No.

3 a. The boys apparently protected themselves from illness by healthy eating.
3 b. *The boy apparently protected themselves from illness by healthy eating.
Q: Did the boy(s) eat healthy food? Yes.

4 a. The girls obviously covered themselves with warm clothing earlier today.
4 b. *The girl obviously covered themselves with warm clothing earlier today.
Q: Did the girl(s) wear light clothing? No.

5 a. The actors quickly prepared themselves for the cameras last night.
5 b. *The actor quickly prepared themselves for the cameras last night.
Q: Were/was the actor(s) prepared for the cameras last night? Yes.

6 a. The students really pushed themselves to finish the long assignment.
6 b. *The student really pushed themselves to finish the long assignment.
Q: Was the assignment short? No.

7 a. The schoolgirls clearly trained themselves to dance on a stage.
7 b. *The schoolgirl clearly trained themselves to dance on a stage.
Q: Were/was the schoolgirl(s) good at dancing? Yes.

8 a. The girls quickly dressed themselves before going to school yesterday.
8 b. *The girl quickly dressed themselves before going to school yesterday.
Q: Were/was the girl(s) slow in getting dressed? No.

9 a. The students happily gave themselves a break after the class.
9 b. *The student happily gave themselves a break after the class.
Q: Was there a class before the break? Yes.

10 a. The boys carefully washed themselves using soap before having dinner.
10 b. * The boy carefully washed themselves using soap before having dinner.
Q: Did the boy(s) have dinner before washing? No.
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11 a. The managers apparently forced themselves to complete the unfinished projects.
11 b.*The manager apparently forced themselves to complete the unfinished projects.
Q: Were there any projects that need to be finished? Yes.

12 a. The students surprisingly hurt themselves after failing the final exam.
12 b. *The student surprisingly hurt themselves after failing the final exam.
Q: Did the student(s) do well in the final exam? No.

B)

1 a. The girls by the boys accidently hurt themselves while playing in the garden.
1 b. The girls by the boy accidently hurt themselves while playing in the garden.

1 c. *The girl by the boys accidently hurt themselves while playing in the garden.
1d. *The girl by the boy accidently hurt themselves while playing in the garden.

Q: Did somebody get hurt while playing in the garden? Yes

2 a. The teachers of the students likely found themselves frustrated with the low grades.
2 b. The teachers of the student likely found themselves frustrated with the low grades.
2 C. *The teacher of the students likely found themselves frustrated with the low grades.
2 d. *The teacher of the student likely found themselves frustrated with the low grades.
Q: Were the grades high? No

3 a. The boys behind the officers definitely caused themselves a great deal of trouble.
3 b. The boys behind the officer definitely caused themselves a great deal of trouble.
3 ¢. *The boy behind the officers definitely caused themselves a great deal of trouble.
3 d. *The boy behind the officer definitely caused themselves a great deal of trouble.
Q: Was somebody in trouble? Yes

4 a. The assistants opposite the researchers carefully prepared themselves for the big research
project.

4 b. The assistants opposite the researcher carefully prepared themselves for the big research
project.

4 c. *The assistant opposite the researchers carefully prepared themselves for the big research
project.

4 d. *The assistant opposite the researcher carefully prepared themselves for the big research
project.

Q: Was the project small? No

5 a. The teenagers near the parents happily entertained themselves during the long car journey.
5 b. The teenagers near the parent happily entertained themselves during the long car journey.
5 ¢. *The teenager near the parents happily entertained themselves during the long car journey.
5 d .*The teenager near the parent happily entertained themselves during the long car journey.
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Q: Was the journey long? Yes

6 a. The girls by the boys unsurprisingly blamed themselves for the horrible car accident.
6 b. The girls by the boy unsurprisingly blamed themselves for the horrible car accident.
6 c. *The girl by the boys unsurprisingly blamed themselves for the horrible car accident.
6 d. *The girl by the boy unsurprisingly blamed themselves for the horrible car accident.
Q: Was it a minor car accident? No

7 a. The students of the teachers positively encouraged themselves to learn something new daily.
7 b. The students of the teacher positively encouraged themselves to learn something new daily.
7 c. * The student of the teachers positively encouraged themselves to learn something new daily.
7 d. * The student of the teacher positively encouraged themselves to learn something new daily.
Q: Was somebody excited to learn new things? Yes

8 a. The mothers behind the girls clearly enjoyed themselves walking in the sunny weather.
8 b. The mothers behind the girl clearly enjoyed themselves walking in the sunny weather.
8 c. *The mother behind the girls clearly enjoyed themselves walking in the sunny weather.
8 d. *The mother behind the girl clearly enjoyed themselves walking in the sunny weather.
Q: Was it raining? No

9 a. The protesters opposite the officers quickly surrounded themselves with a group of
supporters.

9 b. The protesters opposite the officer quickly surrounded themselves with a group of supporters.
9 c. *The protester opposite the officers quickly surrounded themselves with a group of
supporters.

9 d. *The protester opposite the officer quickly surrounded themselves with a group of supporters.
Q: Was there a group of supporters? Yes

10 a. The guests near the hosts definitely served themselves food from the buffet table.
10 b. The guests near the host definitely served themselves food from the buffet table.
10 c. * The guest near the hosts definitely served themselves food from the buffet table.
10 d. * The guest near the host definitely served themselves food from the buffet table.
Q: Was there anybody serving food to others? No

11 a. The secretaries by the directors probably introduced themselves to the new candidates
yesterday.

11 b. The secretaries by the director probably introduced themselves to the new candidates
yesterday.

11 c. * The secretary by the directors probably introduced themselves to the new candidates
yesterday.

11 d. * The secretary by the director probably introduced themselves to the new candidates
yesterday.

Q: Were there any new candidates? Yes
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12 a. The photographers of the actors successfully marketed themselves using popular social
media sites.

12 b. The photographers of the actor successfully marketed themselves using popular social media
sites.

12 c. *The photographer of the actors successfully marketed themselves using popular social
media sites.

12 d. *The photographer of the actor successfully marketed themselves using popular social
media sites.

Q: Do/Does the actor(s) use social media for marketing? No

13 a. The guides opposite the tourists apparently taught themselves about different cultures and
backgrounds.

13 b. The guides opposite the tourist apparently taught themselves about different cultures and
backgrounds.

13 c. *The guide opposite the tourists apparently taught themselves about different cultures and
backgrounds.

13 d. *The guide opposite the tourist apparently taught themselves about different cultures and
backgrounds.

Q: Was/Were the guide(s) opposite the tourist(s)? Yes

14 a. The housekeepers behind the ladies clearly amused themselves by playing cards and games.
14 b. The housekeepers behind the lady clearly amused themselves by playing cards and games.
14 c. *The housekeeper behind the ladies clearly amused themselves by playing cards and games.
14 d. *The housekeeper behind the lady clearly amused themselves by playing cards and games.
Q: Was the farmer playing cards? No

15 a. The waiters near the chefs apparently prepared themselves for the big dinner party.
15 b. The waiters near the chef apparently prepared themselves for the big dinner party.
15 c¢. *The waiter near the chefs apparently prepared themselves for the big dinner party.
15 d.*The waiter near the chef apparently prepared themselves for the big dinner party.
Q: Was there a dinner party? Yes

16 a. The nurses of the patients safely protected themselves from infections by wearing masks.
16 b. The nurses of the patient safely protected themselves from infections by wearing masks.
16 c. * The nurse of the patients safely protected themselves from infections by wearing masks.
16 d. * The nurse of the patient safely protected themselves from infections by wearing masks.
Q: Was/Were the patient(s) wearing masks? No

17 a. The soldiers by the journalists unsurprisingly placed themselves in the line of fire.
17 b. The soldiers by the journalist unsurprisingly placed themselves in the line of fire.
17 c. * The soldier by the journalists unsurprisingly placed themselves in the line of fire.
17 d. * The soldier by the journalist unsurprisingly placed themselves in the line of fire.
Q: Was/Were the journalist(s) close to the soldier(s)? Yes
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18 a. The nurses behind the doctors carefully prepared themselves to fight against infectious
diseases.

18 b. The nurses behind the doctor carefully prepared themselves to fight against infectious
diseases.

18 c. *The nurse behind the doctors carefully prepared themselves to fight against infectious
diseases.

18 d. *The nurse behind the doctor carefully prepared themselves to fight against infectious
diseases.

Q: Was/Were the doctor(s) behind the nurse(s)? No

19 a. The participants opposite the researchers happily helped themselves to some sweets earlier
today.

19 b. The participants opposite the researcher happily helped themselves to some sweets earlier
today.

19 c. *The participant opposite the researchers happily helped themselves to some sweets earlier
today.

19 d. * The participant opposite the researcher happily helped themselves to some sweets earlier
today.

Q: Were there some sweets? Yes

20 a. The engineers near the reporters confidently introduced themselves by talking about some
achievements.

20 b. The engineers near the reporter confidently introduced themselves by talking about some
achievements.

20 c. *The engineer near the reporters confidently introduced themselves by talking about some
achievements.

20 d. *The engineer near the reporter confidently introduced themselves by talking about some
achievements.

Q: Did the reporter(s) talk about some achievements? No

21 a. The managers by the assistants always supported themselves despite what had happened
earlier.

21 b. The managers by the assistant always supported themselves despite what had happened
earlier.

21 c. *The manager by the assistants always supported themselves despite what had happened
earlier.

21 d. *The manager by the assistant always supported themselves despite what had happened
earlier.

Q: Had something happened earlier? Yes

22 a. The singers behind the musicians probably taught themselves to play different musical
instruments.
22 b. The singers behind the musician probably taught themselves to play different musical
instruments.
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22 c. *The singer behind the musicians probably taught themselves to play different musical
instruments.

22 d. *The singer behind the musician probably taught themselves to play different musical
instruments.

Q: Was/Were the musician(s) behind the singer(s)? No

23 a. The athletes opposite the coaches obviously injured themselves while training and playing
football.

23 b. The athletes opposite the coach obviously injured themselves while training and playing
football.

23 c. *The athlete opposite the coaches obviously injured themselves while training and playing
football.

23 d. *The athlete opposite the coach obviously injured themselves while training and playing
football.

Q: Was/were the athlete(s) playing football? Yes

24 a. The boys near the girls accidently burnt themselves while cooking in the kitchen.
24 b. The boys near the girl accidently burnt themselves while cooking in the kitchen.
24 c. *The boy near the girls accidently burnt themselves while cooking in the kitchen.
24 d. *The boy near the girl accidently burnt themselves while cooking in the kitchen.
Q: Did the girl(s) get hurt? No

Fillers
1.The friend of the girl surprisingly was late for the exam yesterday.

Q: Was somebody late for the exam? Yes.

2. The pilot near the assistants clearly was tired after the long flight.

Q: Was it a short flight? No.

3. The actor behind the ladies apparently is happy about his performance.

Q: Was the actor happy? Yes.

4. The waiter with the chef is friendly but professional.

Q: Was the waiter unfriendly? No.

5. The children behind the woman surprisingly were afraid of clowns yesterday.
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Q: Were the clowns scary to the children? Yes.

6. The scientists near the librarian obviously are happy about the results.

Q: Was somebody unhappy? No.

7. The parents of the kids were completely involved in everything their kids did.

Q: Were the parents engaged in their kids’ lives? Yes.

8. The boys behind the man are trained to be football players.

Q: Are the boys expected to be basketball players? No.

9. The businessman by the secretary probably donated to the charity he supports.

Q: Does the businessman support a particular charity? Yes.

10. The girl with the gardener happily planted many flowers in the backyard.
Q: Did the girl plant vegetables? No.

11. The workers near the engineer certainly worked on dangerous construction sites.

Q: Was there any engineer with the workers? Yes.

12. The girls by the chef quickly cut the potatoes into squares before boiling.

Q: Were the potatoes cut into slices? No.

13. The farmers behind the housekeepers apparently worked hard for many hours in the field.

Q: Did the farmers work for long hours? Yes.

14. The boys behind the policeman probably injured our old neighbour.
Q: Was the policeman behind the boys? No.
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15. The students near the teachers taught their classmates how to solve some maths problems.

Q: Did the students help their classmates with maths? Yes.

16. The kids with the farmers apparently hurt the animals there.

Q: Were the kids with their parents? No.

17. The dentist near the nurse marketed his dental clinic on social media.

Q: Was the clinic advertised on social media? Yes.

18. The consultant by the director surprisingly convinced the clients to buy expensive products.

Q: Did the clients buy cheap products? No.

19. The painter with the woman confidently described himself as an international artist.

Q: Was the painter confident? Yes.

20. The sister of the boys probably hid herself under the blankets.
Q: Was the girl hiding under the table? No.

21. The woman with the doctor surprisingly introduced herself in Spanish.

Q: Does the woman speak Spanish? Yes.

22. The dog of the girl was left in the house by itself for a week.

Q: Does the dog belong to a boy? No.

23. The horse with the boy sadly hurt itself yesterday in the race.

Q: Was the horse in pain? Yes.

24. The boy near the nurse mistakenly pricked himself with a used syringe needle.

Q: Was the needle clean? No.
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25. After presenting themselves and their work, they asked for some suggestions and feedback.

Q: Did they ask for feedback after the presentation? Yes.

26. Before introducing themselves, they asked the audience some questions about the project.

Q: Did the audience ask questions about the project? No

27. After preparing themselves, they decided to visit more than one place.

Q: Were they prepared to visit many places? Yes.

28. Before isolating themselves, they shopped for fresh food and canned vegetables.

Q: Did they shop for food after isolation? No.

29. Our neighbours had the same suitcase as us and we accidently picked theirs.

Q: Were the suitcases identical? Yes.

30. The neighbours have built a huge fence between our house and theirs.

Q: Was the fence short? No.

31. My sisters and I had different ideas for Mother’s Day but their ideas are better.

Q: Did the sisters have ideas for Mother’s Day? Yes.

32. The neighbours got a new brand car and my father plans to buy one like theirs.

Q: Did the neighbours buy a used car? No.

33. The boy did all his homework, but the girl did not do hers.

Q: Did the girl have homework? Yes.

34. The boy did not have an umbrella, so the mother lent him hers.

Q: Did the boy lend his mother an umbrella? No.
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35. The husband and wife bought black cars but the bigger one is his.

Q: Does the husband have the bigger car? Yes.

36. The man who bought a brand new car obviously is old.

Q: Did the man buy a used car? No.

37. The nurse met all her patients, but the doctor did not meet his.

Q: Were there any patients? Yes.

38. The secretary who sent all the documents clearly is professional.

Q: Was the secretary unprofessional? No.

39. The author who wrote the book certainly was happy with the good reviews.

Q: Did the reviews make the author happy? Yes.

40. The students that the teacher met apparently are very competitive.

Q: Did the students meet their friends? No.

41. The lady who gave the speech apparently was the department head.

Q: Was the department head a lady? Yes.

42. The boys that the police fined evidently breached the rules.
Q: Did the boys follow the rules? No.

43. The patients that the doctor examined were severely ill.

Q: Were the patients very ill? Yes.

44. The engineers that the waiter greeted recently started a new business.

Q: Did the waiter start a new business? No.
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45. The little girl whose doll was lost clearly was sad.

Q: Was somebody unhappy? Yes.

46. The man whose daughter is a doctor lives in London.

Q: Is the man’s son a doctor? No.

47. The woman whose name is Greek is the guest speaker.

Q: Was the guest speaker a woman? Yes.

48. The author whose book is popular is a doctor.

Q: Is the author an engineer? No.

49. The manager is the man who your father met at our house last week.

Q: Is the manager a man? Yes.

50. The teacher is the lady who Sara invited to the party last weekend.

Q: Was the teacher invited to a conference? No.

51. This is the patient that the nurse spent all night with.

Q: Was there a nurse with the patient? Yes.

52. This is the new employee that the manager introduced yesterday.

Q: Was the employee introduced by the secretary? No.

53. The man was walking back to his flat when he saw the accident.

Q: Does the man live in a flat? Yes.

54. The mother was cooking the lunch when the child fell down the stairs.

Q: Was the mother watching TV? No.
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55. The girl was watching TV when the neighbours visited.

Q: Were there any visitors? Yes.

56. The boy was playing in the backyard when the mother left the house.
Q: Was the mother in the backyard with the boy? No.

57. The woman heard the baby cry as she was cleaning the house.

Q: Does the woman have a baby? Yes.

58. The man heard the phone ringing as he was reading the newspapers.

Q: Was the man sleeping? No.

59. The boy lost his umbrella as he was walking to school.

Q: Did the boy lose something? Yes.

60. The girl hurt her leg as she was playing in the park.
Q: Did the girl hurt her arm? No.

61. The man was interviewed for a teaching position.

Q: Was the interview for a teaching job? Yes.

62. Data was gathered through questionnaires.

Q: Was the data gathered through interviews? No.

63. The patient was visited this morning.

Q: Did the patient have any visitors this morning? Yes.

64. The house was decorated for Christmas.
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Q: Was the house decorated for a wedding party? No.

65. Only the girls are allowed to attend the party.
Q: Can the girls attend the party? Yes.

66. The boy apparently went to the museum yesterday.

Q: Did the boys go to the park yesterday? No.

67. The girl happily baked some cookies this afternoon.

Q: Did the girl bake something this afternoon? Yes.

68. The dog surprisingly covered itself with dirt.
Q: Was the dog clean? No.

69. The man unfortunately missed the train to London.

Q: Did the man want to go to London? Yes.

70. The girl always puts herself in situations where she could be at risk.

Q: Does the girl always know how to stay safe? No.

71. The minister proudly introduced himself at the Italian restaurant in town.

Q: Was the minister in an Italian restaurant? Yes.

72. The students were supported in using the library.

Q: Were the students ignored in the library? No.

73. The schoolboy has clearly forgotten his notebook.

Q: Did the schoolboy forget something? Yes.
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74. The sisters have lived in France since 2000.

Q: Were the sisters living in France in 1990? No.

75. The boy unfortunately missed the classes yesterday.

Q: Was the boy absent yesterday? Yes.

76. Sara has successfully finished her internship at the museum.

Q: Was Sara’s internship at the hospital? No.

77. The mother accidently cut herself with a kitchen knife yesterday.

Q: Did the mother use a knife yesterday? Yes.

78. The boy quickly prepared himself to meet his friends.

Q: Was the boy prepared to meet his teachers? No.

79. The lady surprisingly hurt herself last night in the kitchen.
Q: Was somebody hurt last night? Yes.

80. The baby surprisingly helped himself to drink his bottle.
Q: Was the baby eating food? No.

81. Jane and Sara gave each other gifts.

Q: Did Sara get a gift from Jane? Yes.

82. Jack and Dan were talking to each other in the cafeteria.

Q: Was Jack talking to his mother in the cafeteria? No.

83. The sisters call each other regularly.

Q: Are the sisters staying in touch? Yes.
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84. The chefs at the restaurant met each other ten years ago.

Q: Is there only one chef at the restaurant? No.

85. The managers refused the plans suggested by the coordinator.

Q: Did the coordinator suggest any plans? Yes.

86. The teachers liked the slides presented by the student.

Q: Did the teachers present the slides? No.

87. The directors approved the project introduced by the engineer.

Q: Did the engineer introduce the project? Yes.

88. The father paid for the course needed by his daughter.

Q: Did the university pay for the course? No.

89. The parents appreciated the efforts made by their son.

Q: Were the parents happy about their son? Yes

90. The mother liked the dinner prepared by the girl.

Q: Did the mother prepare the dinner? No.
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