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Abstract

The Processing of Complex Syntax and Its Relation to Non-native Reading €b@mgion

by

Gabriella Morvay

Adviser: Professor Elaine Klein

It is commonly recognized that vocabulary knowledge contributes to non-nativegreadin
ability. This dissertation, however, examines the important question of whether thHedgew
of late-emerging complex syntactic structures also plays a sigmifiole in L2 reading, and if

so, which structures contribute to it the most.

Via a variety of measurements, 64 Hungarian speakiﬁggﬂzﬂjers learning English as a
foreign language in Slovakia were tested in a cross-sectional correlatiodwlin order to
determine the relationship between the ability to process complex synta® asading
comprehension across two levels of language proficiency. The test instrumentsdra/olve
standardized reading comprehension test in English, a standardized readinghemsipn test
in Hungarian, a test of syntactic comprehension in both Hungarian and English, a listening
component of a standardized English language proficiency test, and a staadlaahi-verbal

intelligence test in addition to a background questionnaire in Hungarian that deorte



participants’ language learning history and reading habits. Using powelatioms and
regression analyses, results showed syntactic comprehension to be eadtasginificant

estimator for L2 reading comprehension.

Furthermore, it was found that the ability to process complex syntactitusasiis an
equal contributing factor in both at the lower and at the higher levels of Englishigarofic An
analysis and comparison of different syntactic structures also revkeatdadrmporal adverbial
clauses contributed more to reading comprehension than did other structures, sudhiess pass
and relative clauses. Moreover, native language syntactic abilg@bad an effect on

participants’ L2 reading comprehension.

While vocabulary knowledge is considered to be the most important determinant of
effective non-native reading comprehension, this study provides evidence tHatityéoa
process complex syntactic structures in L2 does contribute to one’s effeaelimng
comprehension in that language. The results of this study have both theoretical andipabag
implications in the field of L2 reading, especially in the context of tegchnglish as a foreign

language.
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Chapter 1

Introduction

1.0. General introduction

What contributes to effective non-native language (hereafter L2) reautimgehension
has been in the center of researchers’ attention for many years. Des@kgstence of
numerous studies on L2 reading comprehension, the precise factors involved in hg heaei
not been researched to the extent one would expect. This might be due to the fact that much of
L2 reading research has been a replication of native language (hdréaftesding studies.
Also, researchers in L2 routinely adopted L1 conceptual frameworks for condwesésgch in

L2 (e.g., Clarke, 1979; Cziko, 1978; McLeod & McLaughlin, 1986 and others).

There is clearly a need for studies that investigate distinct giaisontribute to L2
reading comprehension. The gap in L2 reading research is obvious when it comes to
investigating adults whose L1 reading skills are high, and who are relginedigient in their
L2 as well, for most substantial research has focused on L2 learners withearehaldren or
adults with special needs or whose L1 literacy skills are low. Relatittdéystudy has been
undertaken concerning the processes involved when skilled L1 readers attempt tofhemame
in L2 reading and achieve variable success. For such individuals, one might hypatiets
higher-level linguistic processes, such as those associated with syrghkphausibly be related

to individual differences in L2 reading success. In fact, while L2 vocabkitenwyledge is



intuitively obvious to successful L2 reading comprehension, the function of synéss isd.
This unclear role of syntax in L2 reading comprehension can be observed in some stutties whi
demonstrate conflicting findings about the importance of syntactic knowledgeBarnett,

1986; Brisbois, 1995; Shiotsu & Weir, 2007).

Consequently, this study was motivated by the need to understand whether knowledge of
syntax plays a significant role in L2 reading comprehension. The fadettain syntactic
structures are acquired later and, thus, are considered to be more difficult thaisugigests
that reading comprehension might be affected by these differences in siractaplexity. We
examined this in learners of English as a foreign language, whose native laisgdaggarian,
and who study English in a classroom setting as opposed to a more natural seqpoagelan
environment. Given that the two languages are fundamentally different fronotbee, it gave
us a good opportunity to observe how students utilize their knowledge of syntax in both
Hungarian and English. The study is a correlational one; therefore, it dstablarious
relationships between syntactic knowledge and reading comprehension; it ddeasmot c
however, that the lack of the first one causes a deficit in the second. In this clepiérgive
a brief overview of the basic concepts involved in reading, as well as the otgenafahe

dissertation.

1.1. Skills, strategies and processes

Before we start our investigation of reading, it is necessary to clarg ®f the

fundamental concepts involved in it. Many times the terms “reading skilksading processes”



and “reading strategies” are used interchangeably, as well as yeduity” and “reading
competence”. They all seem to denote the act of reading, but skills are efteasgeart of the

generalized reading process and have been a major area of readirgpresear

Let us first discuss the differences between skills and strategies. rssearchers (e.g.,
Olshavsky, 1977; Sarig, 1987) view reading as a “problem-solving process,” anduisting
strategies from skills as ways of getting around difficulties wieiggling. Olshavsky (1977)
claims that a strategy is a “purposeful means of comprehending the auth@égeigp. 656),
while Pritchard (1990) defines it as “a deliberate action that readervoluntarily to develop
an understanding of what they read” (p. 275). Cohen (1998) points out that the element of
consciousness is what distinguishes strategies from skills. Stsategresent conscious
decisions taken by the reader, while skills are deployed unconsciously. Alsosimdiiegies are
reader-oriented, skills are text-oriented (Urquhart & Weir, 1998). The ovestaiadion was
most eloquently formulated by Williams & Moran (1989): “A skill is an abilityietr has been
automatized and operates largely subconsciously, whereas a strategy @sgrscedure

carried out in order to solve a problem” (p.223).

The distinction between the terms “skills” and “processes” is a more prdiema.
Skills might be viewed as the tools that are needed in order to carry out the avesised in
reading. Processes, on the other hand, can be viewed as the descriptions of what isghappenin
while one is reading. According to Urquhart & Weir (1998) a reading skill can balubses
roughly “as a cognitive ability which a person is able to use when interactimgwitten texts”
(p.88). There have been various attempts to investigate the psychologicaloeality

separateness) of different skills such as literal comprehension, dravengnicds, skimming,



automatic recognition skills, accessing word meaning etc. Following corpnactice, the

concepts “skills” and “processes” will be used interchangeably throughostudis

After these somewhat overlapping explanations, we can turn our attention taihe ma
definitions of reading. Each definition agrees that reading is a highly cormpigntive activity,
which has physical manifestations, such as eye movements and subvocalizatielhs As w
early as the turn of the previous century, Huey (1908) wrote that to analyzegreadild be to
describe “very many of the most intricate workings of the human mind” (p.6). Sexearty
later, Venezky (1976) refers to reading as a “complex process involvingppeat; linguistic
and cognitive skills which themselves are not well understood” (p. 5). According tol®adte
al. (1985), “reading is one of the most important and complex cognitive skills withste¥ie
culture” (p. 119). As we can see, the concept of reading as defined by respadied r
authorities has become so broad that it includes, besides “comprehension,” pradtiohthe
human intellectual, emotional, and social responses that people can make in conjutiction wi

their interaction with written form.

Objections, however, have often been made to such comprehensive definitions.

In counterpoint to the notion of reading as a highly complex activity, the Simple(Geugh,
1972; Hoover & Tunmer, 1993) claims that while reading certainly does involve oh&my
higher mental processes, it nevertheless can be divided into two parts: decodingLasiikl

comprehension, also known as lower level and higher level processes respectivel



1.1.1. Lower level processes

There is substantial evidence suggesting that decoding and linguisticet@mgion are
separate components of reading skill. A number of investigators have shown (eig}. 1G8€,
Stanovich et al., 1984) that pseudoword reading and listening comprehension make independent
contributions to silent reading comprehension. The most evident examples are thmesaf ty
reading disabilities, namely dyslexia, in which adequate or even superigstiog
comprehension can exist in the absence of decoding skills; and hyperlexia, a gyndrom
characterized by superior decoding skills and inferior comprehension. In additiomposme
studies have found that only decoding and linguistic comprehension made consistertasignif
contribution to reading comprehension (e.g., Curtis, 1980; Singer & Crouse, 1981; MacLeod et

al., 1985; Stanovich et al., 1986).

Some reading experts equate decoding skills with “context free word recngrbut
Gough & Tunmer (1986) contend that while the two are related (for word recogtitiesn s
depend on the knowledge of letter-sound correspondence rules), they are not examiethe s
They argue that these letter-sound correspondence rules (the cipher) aféamrentsin English
to read irregular words likgint, or yacht,or even orthographically ambiguous words such as
breadandbead Lesgold & Resnick (1982) found that a child’s speed of word recognition in
first grade was an excellent predictor of reading comprehension in second gffcient,

automatic word recognition appears to lead to better comprehension and vocabuldmnagrowt



well as reading volume. This leads, according to Stanovich (1986:381), to a cumulative
advantage for the good readers: “The very children who are reading d&hanhave good
vocabularies will read more, learn more word meanings, and hence read even Oettire”
other hand, sometimes the terms “word identification” and “lexical accessisad
interchangeably. Perfetti (1985) clarifies the two as the former beingabgnition of a letter
string as a particular word, while the latter being the recognition theiead&ing represents a
real word. Therefore, Perfetti further explains lexical access asags of finding a written

word in long-term memory.

In order to narrow the focus of our investigation, we have to clarify that l@wererd-
level processes, also known as the mechanics of the reading process, willxaohineé in the
learners of English who have participated in our study. We also have to emphaisazetext
demands increase, the importance of the above mentioned essential decodingckids, veord
recognition and recoding (letter-by-letter decoding) does not lessen, though Stgi991)
remarked that the proportion of variance in reading ability accounted for by kilksdexreases
over the years, but believed that “a sizeable relationship” still pertaaduithood (p. 419).
Nevertheless, these lower level processes must be executed rapidly, and il @folit, in

order to attain the ultimate goal of reading, comprehension.

1.1.2. Higher level processes

In the Simple View of reading described above (Gough, 1972; Hoover & Tunmer, 1993),

linguistic comprehension is the “ability to take lexical information (i.e.a#im information at



the word level) and derive sentence and discourse interpretations” (Wealgy1890:129).
Reading comprehension involves the same ability, but one that relies on grajghic-bas
information arriving through the eye. Therefore, when people read with compozhtres
generate meaning for written language. To construct meaning foriaveltes a set of
complex psychological processes. These psychological processes, alomgguwighic,

neurological, and contextual variables influence the meanings people cobasttioey read.

We do not know if reading comprehension consists of a distinctive set or of a great
variety of psychological processes. Kintsch & Kozminsky (1977) found thahgeadi
comprehension shared a common core of psychological processes with listeningheosipre
LaBerge & Samuels (1974), on the other hand, believe that the process of reading
comprehension might be as complicated as thinking itself. According to PE198%), there

are two major components to comprehension: local processing and text modeling.

By local processing, Perfetti means “those processes that constriehtey meaning
units from the text over a relatively brief period” (p. 33). These include thenereacoding
of words and the assembling of propositions. While encoding the meaning of a single avord i
lower level process, the meaning of a word is encoded in a way that is appropitsteontext.
This, however, is comprehension, a higher level process. The encoding of individual words
enables the encoding of elementary text units, or propositions, which aretake&traentary
meaning units that comprise the meaning of a sentence. The central elemenpwsdipn is
the predicate. The major theory of text representation based on the assumption oigmep®sit
described in Kintsch (1974) and Kintsch & van Dijk (1978). As readers are assentbg/ing
propositions of a text, their processing capacity (the amount of information tkimgvoremory

can handle) is limited. Kintsch & van Dijk (1978) assume that readers can only hold a few



propositions in working memory at any one time. Therefore, to circumvent thismprakkeders
have to quickly integrate the assembled propositions into a representation. Thug,asadin
local process is a matter of assembling and integrating propositions foetangiemory

(Perfetti, 1985). Processes that integrate text materials are cadlgdhtite processes.

Therefore, local integrative processes are those that occur by linkimglyg¢oemed
representations with new propositions as they are encoded. Many times locatiorag a
process that depends on linguistic signals that trigger attachments in mantbsp have a vital
importance in our study since syntax is part of such signals. However, thelalityest

linking propositions in memory depends not only on local processing, but also on the reader’s

text model.

By text modeling, Perfetti (1985) means encoding propositions in the context of
knowledge about concepts, knowledge about inferences, and knowledge about the everyday
world, which we often refer to as “background knowledge.” Some experts also réfas to i
schema, which is a “conceptual abstraction containing slots to be instantiatedus ways”
(Perfetti, 1985: 41). As we realize that the reader’s knowledge about theisvionportant in
comprehension, any theory of reading must take account of such knowledge. Whijerexact
schemata facilitate comprehension is not very clear, Anderson et al. (19@8)helaa schema

serves as a scaffolding on which to construct the meaning of the text.

Finally, another relevant type of knowledge in text comprehension is the kind of te
being read, in other words, the discourse type. This is because comprehensios extavaty
with the text being read, and it is influenced by many of the characteos$tice reader as well

as of the text.



1.1.3. The importance of syntax in text comprehension

Our main concern is the quick integration of the assembled propositions into a
representation. We might claim that word recognition and lexical accessmand to one’s
vocabulary and word knowledge, and the integration of the assembled propositions corresponds
to one’s syntactic (as well as semantic) knowledge. In addition to words benggimsd, the
significance of the relationships between them (i.e., syntax) needs ttrdeexk by the reader.
One might think that reading researchers would be well informed on the issue of how synta
operates in reading. This is not the case, however. Syntactic knowledge has mivdree
adequate attention in the reading literature. In fact, Bernhardt (2005jocatiere research
particularly in L2 reading to investigate the importance of syntax in textgsioceand the
interplay of syntax and vocabulary. She poses questions, such as “Can stratetgdd@mow
compensate for weaknesses in syntax and can these elements be overwhelmcadldgry

knowledge” (p. 142)?

We are hypothesizing the position that syntactic knowledge of some kind is nedessary
order to impose meaning on the words being recognized. However, as we will septar €ha
our position has been disputed as well as supported by some studies, and so the issue remains
controversial. Some experts believe vocabulary knowledge is much more important in non-
native reading comprehension than syntactic knowledge is, and so in our study wktwante

investigate the effects of one’s ability to process complex syntax imthext of non-native
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language reading. There has virtually been no research done in this areall tiWeow
determine which component (vocabulary or syntax) contributes more to non-nativeg readin
comprehension, and investigate whether there is a substantial syntactlwutiont from either

the native and/or the non-native language.

1.2. Purpose and organization of the study

This research was designed to examine the direct and indirect relatitradtsyntactic
knowledge might have with L2 reading comprehension. Given that there is contradictory
evidence regarding the effect of syntactic knowledge on L2 reading comgpi@inehe principal
goal is to determine what role syntactic knowledge plays in L2 reading ebermion, in

addition to other skills. Consequently, the following objectives were pursued:

a/ To determine the extent to which L1 syntactic knowledge contributes to LAgeadi

comprehension;

b/ To determine the extent to which L2 syntactic knowledge contributes to L2geadin

comprehension;

¢/ To find out if there is a relationship between L1 and L2 reading comprehemsidults

whose L1 literacy skills are high;

d/ To compare the difference (or lack thereof) of syntactic contribution acmesand higher

levels of language proficiency;
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e/ To compare and contrast certain syntactic structures in two typolgglitdrent languages

to determine their effects on L2 reading comprehension;

f/ To investigate if factors other than vocabulary and syntax (i.e., non-vérbaddding habits,
L1 reading skills, and knowledge of other languages) have an effect on L2 reading

comprehension.

g/ To propose theoretical and pedagogical implications based on the results ofythe stud

This work is organized into 7 chapters. The next chapter reviews reading studies tha
investigate the relationship between syntax and reading comprehension in bothlU2L a
Chapter 3 provides theoretical background to the issue of syntactic complexity atetids to
readability formulas, as well as a description of the various structures listEagd Hungarian
that are involved in the study, their potential “transfer” from L1 to L2, and the mtent
relationship of these linguistic and acquisition facts to reading comprehensiopteiCha
contains the design of the study together with the research questions and peetives
hypotheses, while Chapter 5 provides the statistical results. Chapter 6 dedhewineral
discussion/interpretation of the results, and puts them into perspective adatestorprevious
studies and findings. Finally, Chapter 7 recapitulates the principal findirige sfudy and
discusses its significance as well as its limitations together twittnplications and applications,

ending with suggestions for further research.
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Chapter 2

Review of Literature

2.0. Introduction

This Chapter is divided into three main sections where we will discuss the releseartch
regarding the relationship between syntactic knowledge and L2 reading, amnabtinegte our
study. In the first section, L1 reading comprehension research with both clattteadults is
reviewed with regard to two hypotheses that have attempted to shed light orstims fea
various reading deficits. In the second section, the relationship between L2 egatling is
discussed and how reading ability in L1 affects comprehension in L2. In the thiaf ffeat
chapter, studies investigating L2 reading comprehension and its relationshipato &g
examined and related to our current study. Within this section, studies with childradudts

are discussed and their relevance to our research is pointed out.

2.1. L1 reading comprehension research

Numerous research studies have attempted to answer the question of what cemtribute
individual reading comprehension differences both in children and adults. Are vanations
decoding ability primarily responsible for these differences, or cantvileudd these differences

to higher level processes as well? Since we have determined in Chapter fidiestcges in
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lower level processes can disrupt comprehension at any stage of reading, eur bene is
whether higher level skills — or lack thereof — can also cause individual differammng

readers whose lower level skills are not deficient.

Because the single most important goal of reading is comprehension, anyteomple
theory of reading should account for individual differences in comprehension, and not only in
terms of lower-level processes. Unfortunately, it seems to be a “chiceagghdilemma: Do
lower level skills determine higher level comprehension abilities, or do tmétivegand
linguistic abilities that are required for skilled comprehension determirer lewel, i.e.,
decoding skills? According to Perfetti (1988), if comprehension is the target aigetun “the
description of reading ability may be non-distinct from the description of |gegua
comprehension ability” (p.113). By contrast, there have been some attempts to keep
comprehension out of the scope of reading (e.g., Crowder, 1982), and other attempts to keep
comprehension differences out of explanations of individual differences in re&dihg(a.g.,

Carr, 1981).

Perfetti (1988), however, gives three reasons why it is necessary to include
comprehension in the definition of reading: The first argument is theoretigatieal; the
comprehension of written language follows from the comprehension of spoken laragiage,
noted above. In fact, reading and listening tap so many of the same linghibties, it is easy
to overlook the fact that reading may pose more difficulties than listening forafdime
language apparatus. The second argument has to do with the theory of readingnalvhitgh
the goal of reading is not decoding of individual words, but comprehending connected text
quickly and accurately. Finally, there is a practical reason for includimpehension in a

definition of reading ability: Individual differences in reading comprehensiterge early and
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dramatically, even after students have completed reading instruction. oraeeetheory of
reading ability that does not address comprehension will have limited agplitaindividual

differences beyond the first two years of schooling.

As mentioned previously, since the focus of our research is skilled readers’
comprehension abilities in a foreign language, our attention will be on the use aflbigte
processes that are necessary for skilled reading comprehension and havedussedlin
Chapter 1. Some of these skills and processes include word knowledge (Davis, 1968; Thorndike,
1973), integration processes (Daneman & Carpenter, 1980; Lorch, Lorch, & Morgan 1987),
efficient working memory (Baddeley et al., 1985), and background knowledgel{&tg &
Powell, 1983). One of the higher-level processes/skills that is much lesstoodensd has not
sufficiently been investigated is how one’s grammatical knowledgaore precisely, the

knowledge and processing of syntaxontributes to efficient reading comprehension.

Although there is a general consensus that a link between syntacticrakitisaaing
comprehension exists, researchers are less in agreement when it comasrimidgtthe
specific relations between syntax and each of the two major aspects of reachely, secoding
and comprehension. Some researchers have demonstrated a link between apilitdes@nd
decoding and L1 reading comprehension, but have pointed out that there was a stronger
relationship between syntactic abilities and the former than there washwitktter. For
example, Willows & Ryan (1986) found that syntactic tasks of repetition, locahzabrrection
and cloze tasks correlated more strongly with decoding than with reading congioehe
Bowey (1986) obtained the same results when she experimented with children in fouittn and f
grades. Moreover, Tunmer (1989) revealed no direct link between syntactic awarehess

comprehension but simply an indirect one. On the other hand, Nation & Snowling (2000) found
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a strong correlation between syntactic awareness skills and readinggbemgon. These and
other L1 studies will be discussed in more detail below, but they appear to indatatest

relationship between syntactic abilities and reading comprehension isstithwersial.

For normally developing readers — since the discussion of various reading desaisiliti
beyond the scope of this dissertation — there are stages that one has to go throeghdn ord
achieve skilled, fluent reading (Chall, 1983; Ehri, 199Mhere is no doubt that those children
who struggle to learn to read often fail to perform well on various verbal tasks/obting
reading (Vellutino, 1979; Liberman & Shankweiler, 1985). These problems are oftenleo subt
that they may not be detected in everyday communication, and only sophisticabednéegit
shed light on them. Moreover, poor readers do not perform as well as competentineaders
understanding oral puns and jokes (Hirsch-Pasek, Gleitman & Gleitman, 1978), anid cann
detect, correct, or explain semantically and syntactically anomalo@nesest(Ryan & Ledger,
1984). There has been much speculation about whether these deficiencies are due to
impoverished verbal short-term memory, deficient speech perception and production, or lack of

syntactic awareness (Clark & Andersen, 1979; Smith & Tager-Flusberg, 1982).

In recent years, two competing hypotheses attempt to explain the diféfetestoveen
poor and good comprehenders, each offering a fundamentally different view of vahag rea
demands and how language acquisition is related to it. While one view, the protestatign
theory, claims a deficiency in processing and locates the problem in thedtanpsiechanisms
that are used in language processing” (Crain & Shankweiler, 1988, 168-169), thaesthdine
structural lag hypothesis, blames poor reading comprehension on a deficianguistit

knowledge, more precisely on insufficient syntactic abilities (e.g., BentuntcBgeliberman,
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1990; Demont & Gombert, 1996; Waltzman & Cairns, 2000). These two hypotheses are

discussed in the sections that follow.

2.1.1. The Processing Limitation Hypothesis

This view (PLH) assigns an essential role to linguistic memory and presegppat most
of the elements of the primary linguistic apparatus have already beereddoyihe time
children begin to learn to read. While in speech processing the routines such as word
identification, syntactic parsing, and semantic composition of word meanag# hrghly
automatic, reading requires the mastery of accurate androagides in the orthographic system.
Until these are mastered, higher-level processes such as syntesitig pad semantic

composition might be inhibited.

There is evidence that suggests a link between phonological processing ahd verba
working memory demonstrating that short-term memory for verbal mateleplends on
phonological coding or pronunciation (Crowder, 1982). In other words, a phonetic code is
important for maintaining language material in short-term memory, for pbgical processing
is verbatim and highly transient. In fact, phonological processes are understogdtamaar
accumulating and holding segments of speech in memory as they arrive duringaot
listening to speech or during reading. From this it follows that poor readetbenlagking the
necessary verbal memory or phonological processing abilities necessafficfent reading
comprehension. In other words, poor readers’ language-related difficulties denva f

limitation in phonological processing. According to Smith et al., (1989) “poor r€ader
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performance deficits at higher levels of language processingrapans of an underlying
phonological deficit” (p. 430). This has been demonstrated by poor readers’ impamnedyme
for nonsense syllables (Liberman, Mann, Shankweiler, & Werfelman, 1982), unretatési w
(Mann, Liberman & Shankweiler, 1980; Smith, Mann, & Shankweiler, 1986), and sentences
(Roit, 1980; Mann et al., 1984; Shankweiler, Smith, & Mann, 1984), while their nonverbal

memory is unimpaired.

The PLH also supposes that “because information in language is conveyed sequentially
phonological coding in verbal working memory is needed to retain linguistic infiormat
temporarily in verbatim phonological form while syntactic and s#imaelations are determined”
(Smith, Macaruso, Shankweiler, & Crain, 1989:431). This view, therefore, attriyutggoms
of reading problems to underlying difficulties in phonological processing, anctiz &t poor
readers will be unable to fully take advantage of their syntactic knowledgejlahdwe
difficulties with those sentences that exceed the resources of their gvarkimory. By contrast,
simple sentences that put less demand on their memory will not pose a diffictittgSer

readers.

Numerous studies seem to support this hypothesis (e.g., Glass & Perna, 1986, ; Fowle
1988; Macaruso, Bar-Shalom, Crain & Shankweiler, 1989; Smith, Macaruso, Shankweiler, &
Crain, 1989). Fowler (1988), for example, experimented with second graders’ gfiaatity
judgment and correction abilities and their performance on these senteridadksevas
examined in relation to their reading scores, memory span, and meta-phonolotigcal ski
According to her findings, Fowler suggested that performance on the judgment tasi was
associated with reading ability or meta-phonological skills and was migiafédcted by short-

term memory factors. On the other hand, performance on the correction task wglg stron
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associated with reading ability and meta-phonological skill and wasygedfgitted by short-
term memory factors. Fowler interpreted her results to suggest that rdadihiity does not

reflect problems in basic syntactic knowledge, but rather in phonologidtdtions.

In order to demonstrate that poor readers’ comprehension deficits are not duaeatdefic
syntactic comprehension, Glass and Perna (1986) examined fourth grader good andiprsor rea
on syntactic competence, vocabulary and auditory and reading comprehensiorhokgérthe
poor readers performed significantly worse on a syntactic test, when vagdbut was
controlled for, there was no correlation between syntactic competence andegithieg or aural
comprehension for good or poor readers. The reading scores of poor readers vypeeslivtsd
by their vocabulary scores, and the researchers hypothesized that syetasiipment might

depend on a sufficiently large vocabulary.

As seen in the above studies, the evidence to support the PLH is compelling. However,
other researchers have investigated another account to explain difseremztvidual reading

achievement, namely, the Syntactic Deficit Hypothesis.
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2.1.2. The Syntactic Deficit Hypothesis

The Syntactic Deficit Hypothesis (SDH), based on research in languagsi@aqtihat
suggests that complex syntactic structures are late to develop, posisitiad requires more
syntactic competence than beginning readers have at their disposal, and thedsectseof
syntax that are necessary for reading are not yet mastered by bbegaders. Moreover, it
claims that language acquisition proceeds in the order of comptéstyuctures; in other words,
in a step-wise fashion. On this view it follows that a given structure is coegilss complex
than another one if children are able to comprehend and speak the first before the second. F
example, relative clauses are considered to be acquired later than cemdtahces and hence
are more complex. In Chapter 3 we provide a more comprehensive discussion oicsyntact

complexity.

Under this hypothesis, the ability to manipulate the syntactic structureks#rsp
language, as a child’s syntactic abilities gradually develop, is geneoal$ydered to correspond
to the development of reading comprehension and thereby reading development in(general
Bowey, 1986; Demont & Gombert, 1996). Some evidence suggests that syntactic awareness
may also facilitate reading development via a more direct contribution to eaygnition
(Tunmer, Nesdale, & Wright, 1987; Tunmer & Hoover, 1992). For example, Tunmer (1989)
found that first grade syntactic awareness skills predicted second gratieeeagnition, even

when the effects of phonological awareness and general ability were @uhtooll
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We now examine some important L1 (English) studies that directly investigat
relation between syntax and reading to report the existing evidence for amst #gaiStructural

Deficit Hypothesis in English.

2.2. L1 reading and syntax

Studies that involve an examination of the relationship between syntax and reading deal
with various aspects of syntax and use different terminology: Some inveslygéaetic
awareness (e.g., Tunmer, Nesdale & Wright, 1987; Bowey, 1986, a,b; D&nsmrhbert, 1996;
Nation & Snowling, 2000;), some address the issue of syntactic competencedpetig., B
Deutsch & Liberman, 1990), yet others deal with syntactic processqgkerg & Just, 1991).

In the following subsections we will discuss separately the studies involvildgerhand adults.

2.2.1. L1 studies with children

Studies in the field of reading often involve experiments comparing groups of poor or
disabled and skilled readers. Tunmer et al., (1987) attempted to establish aetatisaship
between syntactic awareness and reading achievement in an experimenbtiatiigood,
younger readers matched with less-skilled, older readers on severalesedgeading ability,
such as real word recognition, pseudo-word naming, reading fluedayeading comprehension.

The researchers also examined participants’ verbal intelligence. @tsldymtactic awareness
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was assessed by their performance on an oral correction task and an orakkloZéédr
findings suggest that the older, less-skilled readers were developmeetalyed in syntactic
awareness and this delay might have retarded their reading development. &uaim@87)
further suggest that while phonological awareness can be improved throagtgtrsimilar

studies on training in syntactic awareness have not been reported.

Bowey (1986) examined the relationship of syntactic awareness to reading
comprehension monitoring fourth- and fifth graders with various levels of decodiitgabil
She assessed syntactic awareness orally through an error imitatian arror correction task,
and then used correlational analyses to examine the relationship betwearidbgcsgwareness
and reading measures. Her finding was an important one: skilled and leskrekitlers (as
defined by word decoding skill) differed significantly on grammaticalraness, thus suggesting
that the difference between skilled and less skilled decoders may rearaséstantial delay in
the development of syntactic awareness. She also poses an alternativeierptaaatiteracy
itself promotes the development of syntactic awareness. This would be in linemii#n si
arguments that have been made regarding the contribution of literacy to phonaneicess

(e.g., Morais, Cary, Alegria & Bertelson, 1979; Ehri & Wilce, 1980).

Nation & Snowling (2000) looked at factors influencing syntactic awarendbsasial
how these related to reading comprehension. They assessed syntacticsaskidaeising a
word order correction paradigm in children with good and poor reading comprehension, matched
for age, decoding skill, and nonverbal ability. Their findings — poor comprehendiensryeet
less well than normal readers on syntactic skills taskapport the view that poor
comprehenders have language processing deficits encompassing gcaesatiell as semantic

weaknesses, although their phonological skills are normal. Furthermore, pederaomathe
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word order correction task depended on whether the sentence belonged to an easy, medium or to
a difficult category. Easy sentences all maintained subject-veeotabider and were in the past
tense. Sentences of medium difficulty included the imperfect tense of pastgsiegrand

nonfinite clauses, while difficult sentences included relative clauses, suditerdlauses and

passives. The results indicated that syntactic complexity accounteddoifeeantly larger

percentage of the variance than did semantic ambiguity (the number of aleeways a

sentence could be interpreted) and sentence length both of which accounted for aificarsig

portion of the variance. The non-significance of sentence length suggesthitbatiways

included in readability formulas, it did not contribute to difficulty in this caseCHapter 3 we

will further discuss readability issues.

Relations between the two metalinguistic abilities (phonological and syrnéacireness)
and two components of reading (decoding and comprehension) were investigated in a
longitudinal study by Demont & Gombert (1996). Making a test of recoding and a test of
comprehension their dependent variables, and the non-reading variables suchexbaon
intelligence, and vocabulary level their independent variables, the reseaedied
metalinguistic performances at different stages of learning to readg fised-order stepwise
regressions, first the researchers were able to determine how well phoalodogi syntactic
awareness predict the different components of reading, independent of geiiges abnon-
verbal intelligence, 1Q and vocabulary. In the second step, stepwise regressiensed to
determine the best predictors of reading among all the predictive meakutiesir findings,
Demont & Gombert determined that children’s phonological awareness pretéici®&nding
abilities, while syntactic awareness predicts later reading comsim (after effects of non-

reading variables have been ruled out). It should also be noted that the contribution of the



23

phonemic measures to recoding skills was stronger that the contribution ofisymesesures to
comprehension. This suggests that other processes, not measured by their ghtdy, mi

contribute to the variance of comprehension skills.

Studies of children in the intermediate grades indicate that there arertitfs in the
language processing of skilled and less skilled readers. Researcheshdwamdhat skilled
readers are more sensitive than less skilled readers to the syntaceenamtic information
contained in a text (Isakson & Miller, 1976; Willows & Ryan, 1981). Moreover, this diitere
in sensitivity to linguistic information is also evident in the processing ofyquadisented

material (Bowey, 1983; Forrest-Pressley & Waller, 1984).

Willows and Ryan (1986), for example, tested children across three gradesstothss
role of grammatical sensitivity in the development of reading skill. Waloss-sectional design,
they attempted to trace the development of grammatical ability acessgt-3 on a variety of
oral language tasks and to relate this development to the acquisition of readlingrsky also
took into account measures of short-term memory, non-verbal intelligence, aptiveece
vocabulary. In their findings, it was clearbecause of consistent increases across the first three
grades of school on all of the measures of grammatical sens#itfitst maturational and/or
experiential influences in these early grades contribute to the developntieatatiove

mentioned aspects of language processing.

While this pattern of findings clearly indicates a link between languagsapsment and
reading acquisition, various interpretations were offered by Willows and RyarfirSthe
possibility is that reading experience contributes to grammatical seysitihat is, by virtue of

being a good reader and reading a lot, the child might gain grammatisgiv#tgn Another
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possibility is that the relationship is a reciprocal one (Ehri, 1979). Gramirsgitsitivity may
contribute to reading development and, in turn, reading experience factltatgsvelopment of
grammatical sensitivity. A third possibility, supported by Willows and Ryadata is that oral
language processing and reading performance both reflect some undeelyrotpgically based
language processing efficiency that is subject to maturational chatigagei and to genetically

determined individual differences.

The examination of grammatical knowledge in relation to reading achieverasih&
primary goal of Waltzman and Cairns’ (2000) study involving 63 third graders. Hoeindary
goal was to answer questions about children’s syntactic development: moreyrédwse
principles of contrdiand bindin§ and whether poor readers differ from good readers in their
understanding of these two grammatical phenomena. In addition to measuring theimglecodi
skills, phonological memory, and language function to ensure membership in the nogeal ran
children were given a sentence-picture matching task to see how theyantke grammatical
structures involving binding and control. In order to avoid the problem of short-term memory
the researchers designed their study so there was almost no strain oershoremory,
allowing repetitions of sentences and keeping pictures in front of the childrenesBagahers
found that the scores of the good readers differed significantly from thosepafdheeaders in
that the good readers demonstrated more adult-like interpretations of theagi@hstructures

than the poor readers did.

! The Principle of Control assigns a referent toptrenominal element PRO (a silent linguistic elehtbat serves
as the subject of a verb that has no tense maskegd on the structure of the sentence in whigpgears E.g.,
Mother tells Nancy PRO to pick up the clothes.

2 principles A, B, and C govern the reference assats of reflexive pronouns and personal pronotittsmw
sentencesE.g., A: The little sister is patting herself. (belf=sister) B: Grandmother is kissing
her.(grandmothether) C: She tells Horse that Cow is cooking dimn(sbethorsetcow).
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The researchers also suggest that grammatical and semantic 8eakmgsact reading
development in at least two ways: first, they prevent facilitating téggration and
comprehension monitoring (processes that are crucial to successful comiprdhsesond,
they constrain the development of successful word recognition by influencieggbevith
which children learn to read words they could not read through simple decoding. This is also
demonstrated by Rego and Bryant (1993) who provided longitudinal evidence that phonological
and syntactic skills both play a part in learning to read, but these skills makéyatitferent
contributions to the process. The researchers administered a variety of ploahaiodi
syntactic/semantic tasks to children in their first grade of school. Thdictae that
phonological abilities would contribute more to performance on an invented spellingdest a
syntactic/semantic abilities would contribute more to a context fahtétst later in their
reading development. The authors found a strong and consistent longitudinal relationship
between children’s early semantic and syntactic skills and theiryabilitse context clues in

reading later on.

As can be seen, the link between reading acquisition and syntactic knowledge is
definitely present; the extent of this relationship, however, is still unc&aeculations
concerning whether phonological and/or syntactic processes are respforsible’s successful
reading comprehension (or lack thereof) leave us with a number of unanswered questions, out of
which the most important one might not even be which of the two processes contributes more
less. Rather, acknowledging the importance of both in the stages of learniad éoneng
children, we will proceed to shed light on the extent (if any) to which syntacticl&dga/can

predict reading comprehension in adults.
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2.2.2. L1 studies with older children and adults

As the previous section has suggested, there are numerous studies relating shildren’
developing syntax to their literacy skills (see references in 2.2.1.). On thénatitk research
investigating adults’ syntactic abilities in relation to their readioigprehension is relatively
scarce. The reason for this discrepancy is because the syntactic skitisaingual adults are
rarely tested, for syntax is supposed to be mastered by everybody by arleagea In fact,
however, terms such as “adult grammar” or “adult speech” refer to lanfurageused by adult
native speakers as opposed to less sophisticated language forms used by children. Bef

examining adult readers, we begin by describing grammatical skilig iolder child.

Most studies relate the development of literacy skills to child languagedment,
though it is often assumed that children are linguistically mature by thehtanetart to learn to
read (McNeill, 1970). Their phonological system is developed, and they can say and nddersta
the sentences that the grammar of their language allows, except fardaenaplicated
sentence structures. Later developments in grammar and vocabulary mightdselitseand
consequences of literacy development (e.g., Gibson & Levin, 1975). In other words, complex
syntactic structures and complex vocabulary are acquired from readiagggested above.
Therefore, the assumption is that given the lexical and syntactic knowleddrerhubssess by
the time they start to learn to read, reading is merely a task of decodergntys and
interpreting. This theory, however, just like the widely-held belief of lingumsaturity being
complete by the age of six, is an oversimplification. In fact, there is eedbkatthere are areas
of structural knowledge which still need to be acquired by the older child (e.g., Cskdhom

1969).
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Gibson & Levin (1975) claim that more complex grammatical structures witldstered
only by older children and, in fact, that some structures may be so complicatethtiyaadults
do not understand them. According to these researchers “...the grammar ¢ed$tomn
children’s spontaneous verbalizations may underestimate the nature of thestene that they
use to construct and to understand language. To get at the more complex aspactsaf,gt
may be futile to wait for the spontaneous occurrence of the structure. The diHilavwsito be
confronted with these kinds of sentences and the degree of his comprehension obgerved.” (

139).

Even though there is a widely-held belief that children attain adult syntar@tthe age
of 5, C. Chomsky (1969) noted that while differences between a 5-year-old’s and an adult
grammar might not be apparent in a conversation, direct testing can referahdiés. Her
investigation supporting this claim involved 40 elementary school children betweagethef 5
and 10. In this study, the researcher elicited information about children’s knowleduerice
subject assignment to infinitival complement verbs and found that 3 out of 14 children who
failed to show mastery of this subject were over 9 years of age. This suggestding to C.
Chomsky, that “active syntactic acquisition is taking place up to the age of 9 angspevka

beyond” (p. 121).

In an attempt to verify whether certain syntactic structures are tjipéatof the

ordinary adult grammar, Sanders (1971) tested a group of adults who were believed to be
sufficiently linguistically competent. Participants were supposedsimoral to semantically
simple sentences involving structures with the verbs “ask” and “tell.” Shewpedihese verbs

in four different syntactic constructions in the following way: In the firstcthrestruction
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followed the minimal distance principle since the subject of the complement asrthe/noun

phrase that most closely preceded it.

(1) John asked/told Bill to leave.
In the second type the sentence included an interrogative pronoun and a subject in the

complement clause.

(2) Telllask me what color this is.
The third type included a noun phrase as the subject of the complement clause, but the

interrogative pronoun and the verb have been omitted from the complement clause:

(3) Ask/tell me the color of this book.
The fourth sentence type included an interrogative pronoun and an infinitival verb in the

complement clause, but omitted the subject of the complement clause:

(4) Ask/tell me what to build with the blocks.
Even though only 5% of the answers given by the 40 adults were inaccurate, 80% mirthe er

resulted from thetype of construction containing the verb “ask”. Surprisingly,

about half of the 40 participants gave at least one incorrect response to questi@uogiteat r
knowledge of language forms thought to be commonly known to adult native speakerssif.Engli
Sanders, therefore, proposed that there might be other syntactic structuaes timatunderstood

by some adults. She also implied that there might not be an adequate basisviautter of
children’s language development given that it is unknown which syntactic formarace p

ordinary adult comprehension.
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In another study involving adults, Cox (1976) designed an experiment — prompted by the
unavailability of adequate readability formulas that take into considersyittactic structure
(also see Chapter 3) — that concentrated on the ability of adults to read syhtaimoglex
materials. She compared monolingual English Adult Basic Education (ABEErseadh
college juniors and seniors. Cox’s main hypothesis was that the mastery oficyuiaplexity
in ABE readers is not as advanced as that of the college readers. Furthbasedeon previous
research she hypothesized that relative clauses belong to the most difinstittictions,
particularly when the relative clause interrupted the Subject-Verb seqoftheeindependent
clause. (These are the so called “centrally embedded” relativesilthze further discussed in
Chapter 3.) Cox constructed a test that included the active and passive voices, complex
guestions, negatives, and passive negative sentence types. The purpose for testing the
constructions was to determine whether or not an order of difficulty of theseayjsted for

ABE readers as it does for children.

In Cox’s results, the ABE readers made four times as many errors ostthe tee
college group did. Complex questions were the most difficult constructions for both groups,
though the ABE readers missed 22% of these test questions, while the college gsmtpaniy
5%. The average time to complete the test for the ABE group was 42 minuteshe/libdi¢ge

group averaged 17.

Even though Cox controlled for vocabulary knowledge, she found that even those readers
who were 100% familiar with the words still made errors, indicating that syrag®gh role in
their failure to carry out the task. She also found that the order of acquisition andtgiféc
adults is not the same as for children. The implications of the study are thaeAdEs may

need explicit instruction in syntax. This is an important finding given that temtrstudy also
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investigates L2 readers’ syntactic knowledge and their reading ebemsion level. Itis
plausible to assume that L2 readers might need explicit syntactic ¢r&anomder to familiarize
them with the more complex sentence structures used in written language.isbes will be
addressed in Chapter 6, while in the next section we begin discussion of our focus, ven-nati

reading comprehension.

2.3. The relationship between L1 and L2 reading

In this section we will look at various overlapping processes that are involved when
reading in a non-native language. Just as in the discussion of native or first éarepdigg, we
can divide these processes into lower level and higher level skills. Loweskdiglnvolve
phonological and orthographic processes in the context of language transfed ftorha.
during reading tasks, as will be discussed below. While the theoretical moteseading
process in L2 are greatly informed by our understanding of the basic cogniilieguistic

processes involved in L1 reading, there are dimensions to L2 reading that are unique.

Koda (1994) identified three conditions that distinguish L2 reading from L1 readjng:
the influence of prior literacy; b) limited linguistic knowledge, and c) cnoggsistic effects of
lower level processes. In this section we will begin our discussion with shisoliadition, i.e.
cross-linguistic effects because we will better understand higher iegelgses if we briefly
elaborate on lower level processes, as their importance for successéading comprehension

is crucial.
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2.3.1. Cross-linguistic effects of L1 on L2: orthographic and phonological

influences

Accurate and fast word recognition is essential to successful readipget@nsion, and
S0 one may hypothesize that the nature of the L1 orthography influences the lgayn2s
attend to L2 orthographic units. First language effects on phonological processthgeading
had received very little attention in reading research until recently. Waddey (1999)
attempted to fill this void by comparing two groups of adult low-intermediatgish as a
Second Language (ESL) learners who differed on the basis of their L1 phoncdogical
orthographic units (Japanese and Russian). While Japanese uses a combination ahpjctogra
Russian is an alphabetic language using the Cyrillic alphabet. The twasgreve equal in their
L2 reading comprehension and vocabulary measures, and were equally adepnatingcaal
words and assigning pronunciations to pseudo-words. In terms of specific phonological a
orthographic processes, however, they were significantly different: trealRasvere better at
manipulating sublexical phonological segments, while the Japanese were curateaat
recognizing legitimate spelling patterns in English. In fact, thbadese speakers were
consistently faster and more accurate than the Russian speakers at meaikinggdabout
spelling patterns. This indicates that L2 readers “arrive at theiectge performance levels
through qualitatively different approaches” (p. 463), presumably showing tesedf L1
orthographic influences. Similarly, because Russian is alphabetic, phonbtmgizeay in

English is likely to aid in assigning speech equivalents to new words. Nevesilugsgite the
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degree to which the L2 groups rely on different strategies, there is evidence hhgttoogms

have the ability to integrate phonological and orthographic knowledge for L2 readings This
consistent with findings in L1 research which show that both phonological and orthographic
skills are utilized in reading (e.g., Berninger, Yates, & Lester, 1991; Cunmmg&Hatanovich,
1990), while some Japanese word reading studies show phonological activation in both
orthographic types, i.e., kanji, which requires grapho-phonemic and kana which requuohes gra

morphemic processing (Wydell et al., 1993; Leong & Tamaoka, 1995).

In a somewhat similar experiment to that of Wade-Woolley, Koda (1990) wassieter
in the effects of L1 orthographic representation on the cognitive stratsgiésnuL2 reading.
Three groups of native speakers of languages with different orthographiastSpaabic, and
Japanese), learning English, and an English control group were used under two conditions.
Importantly, speakers of Spanish, Arabic and English use phonological information when
reading words, while readers of Japanese use both phonological and orthographiciorformat

In this experiment, therefore, one condition used nonsense English words (i.e. kamé), wher

phonological information was accessible, and one with Sanskrit charact€a{{e@##) where

phonological information was inaccessible and readers would have to rely soleljagrawhic

clues. Koda’s results indicated that the groups relying on L1 phonological atfomi.e.,

Arabic, Spanish, English) were seriously handicapped when such information wassilale;

i.e., words when reading under the Sanskrit symbol condition. On the other hand, the Japanese
group was not affected by this lack of phonological information and spent evemlegsading

the passage with the symbol condition than the English nonsense word condition, presumably
because their L1 reading strategy enabled them to make use of orthograpmatiofoalone.

Therefore, this study provided strong empirical evidence of L1 orthograghiernce on
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cognitive strategies used in L2 reading, and demonstrates that cogamistetrdoes occur in

the L2 reading process.

The primary objective of the study of Geva et al., (1997) was to compare developmental
trajectories associated with accuracy and speed, in other words, effioiereading letters,
isolated words, and text in L1 and L2. In a longitudinal study, the researcheusretktne
development of bilingual (English-Hebrew) children’s reading speed and agcanac
compared them in Grade 1 and Grade 2 on parallel L1 and L2 tasks. Results indicated a hig
correlation between the two languages despite differences in orthogrdptsever, in their L1
(English), children were more efficient (faster and more accurateading text than isolated
words. Also, in their L2 (Hebrew), accuracy distinguished between poor and gdedsrdaut
speed did not. Geva et al., concluded that steps associated with the developmentdhgl rea
efficiency are applicable to the development of word recognition skills in theatore

language, but they do not emerge concurrently in both languages.

A study that investigated the role of both higher-level (syntactic and sehanoitesses
as well as the lower-level (word recognition and graphophonic processes)ries @at by
Nassaji (2003). In particular, he wanted to examine the extent to which thesespsocan
distinguish skilled readers from less skilled readers in a sample ofddirfnced Farsi speaker
ESL readers. Measurements in reading comprehension, syntactic, semantic, ptanalodi
orthographic processes in addition to word recognition were used. Nassaji datedribtt the
differences in the efficiency with which ESL readers process intiwmaontribute reliably and
significantly to the discrimination between skilled and less-skilled readérere was a strong
relationship between semantic processing skill and reading comprehensiomiéartysthe

efficiency of lower-level processing skills also distinguished skiltethfless-skilled readers.
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His study extended into L2 reading the findings based on L1 reading researeffjcieaut
lower-level word recognition and grapho-phonic skills are not only important fastors
beginning reading but are integral components of fluent and skilled reading asdved their

roles must not be disregarded even in advanced L2 reading.

There is an interesting interaction, however, between the importance of é&mgkaihd
higher-level processes and L2 language competence. While in the prexp@usnent the L2
readers were fairly advanced, in Horiba’s (1996) study, the groups were divided into
intermediate and advanced readers in addition to their differences in L1 (Engleghaoese).
One of Horiba’s research questions was how language competence affelite#tiem of
cognitive resources during text processing. The participants processedadledl tevo passages
that varied in degree of causal coherence. It was found that L1 readers of Histh &)
Japanese used much of their attention for higher level processes such asrdimgerie
inferences and general knowledge associations. Furthermore, they procebsgiu thed low
coherence texts differently, generating more elaborations for dbwrence texts than for high-
coherence ones. By contrast, L2 readers paid more attention to lower teesses and did not
process the high- and low-coherence texts differently. L2 advanced rgaderated both
backward and forward inferences during reading, while L2 intermediatersegenerated
neither type of inference. Although this study has some limitationsns tef sample size, the
findings do provide important information about processes of L2 text comprehension and the
relationship between higher and lower level processes. Therefore, it indicateanlydeatures
of the processing operations observed in the verbal reports of readers may alsa bematioan

among silent readers who have similar competence in the language.
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Now that we have established the importance of lower-level processesdadilg, we
can return to Koda’'s (1994) first two factors that distinguish L1 reading litbreading: the
reader’s prior L1 literacy experience and potentially limited L2 linguisriowledge. In other
words, higher-level processes will be examined in light of Alderson’s (198&)wjuoted

guestion of whether difficulty in L2 reading is a reading problem or a languagerroble

2.3.2. L2 reading research debate: A reading problem or a language problem?

This question is related to Koda’s first two differences between L1 and L2ge#uak
influence of prior literacy and the language learner’s L2 proficieiftag. basically asking
(Alderson, 1984) whether native language literacy level or L2 proficiency wouldbékbea
predictor of L2 reading performance. In other words, how much L1 literacy deader need in
order to read successfully in the L2? Similarly, how much L2 proficiencyatoeseed in order
to transfer L1 literacy skills and read successfully in the L2? Two hypmsthvesre formulated

regarding this issue, both by Cummins (1978, 1979, 1981, 1984).
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The Linguistic Threshold Hypothesis

The Linguistic Threshold Hypothesis initially was also called the tstioouit”
hypothesis, meaning that a lack of L2 linguistic knowledge ultimately t'si@uits” L1 reading
knowledge. Therefore, a certain level of L2 linguistic ability must be obtainedebef reading

skills can be effectively transferred and aid L2 reading comprehension.

Within this hypothesis is the assumption that language is the key factor in retsdagy
activities. In other words, one has to know enough of the language in order to reaciéntio e

this hypothesis more broadly, it also assumes that

“...those aspects of bilingualism that might positively influence cognitivevgr are
unlikely to come into effect until children have attained a certain minimum ohtides
level of proficiency in the second language. Similarly, if bilingual childrain only a
very low level of proficiency in one or both of their languages, their interactitbntiagir
environment through these languages both in terms of input and output, is likely to be
impoverished” (Cummins, 1981, p. 38.).

This suggests that there are at least two benefits from a sufficienbfds@knowledge; the first
as it relates to reading in particular and the second, more broadly, in regarditveog
advantages. The latter interpretation, in fact, has become more geassaltjated with the
Linguistic Threshold Hypothesis, while the Linguistic Interdependetygothesis has become

more closely linked to reading skills.
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The Linguistic Interdependence Hypothesis

Reading in a L2 is not a monolingual event; L2 readers have access to theihég as t
read, and as we have seen in our previous section, they can use their L1 agyactnaip
comprehend a text. It was Cummins (1979) who first claimed that acadenscskih as
reading, can easily be transferred from one language to another, and he makescase for
the transfer of literacy skills across languages. He states that atyimgdengnitive/academic
proficiency exists common to all written languages. Eslin & Downing (1986) steghjtne
possibility that literacy transfer could happen across languages. Theythag reading is a skill
that can be developed in any language, and that there exists a universalgbater
development. Once readers have acquired such skills (most of the time in ththelzJyist
have to transfer them to similar tasks in L2. Therefore, the transfer of sushmalgk result in a
very positive correlation between L1 and L2 reading. The studies reportediom ££8.1.
showing crosslinguistic effects of skills between L1 and L2 (e.g., Gealg @897, Koda, 1990;
Wade-Woolley, 1999) are evidence that particular aspects of reading, or thellsulmderlying

the reading process, have the potential of carrying over from one languagdsequent one.

From the contribution of the L1 to L2 reading, we turn now to the potential contribution

of syntax to L2 reading as reported in the literature to date.
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2.4. L2 reading and syntax

Fluent L2 reading is also dependent on the acquisition of grammatical processing
strategies according to Bernhardt (1986) and Koda (1987). Knowing a language meéang kno
its grammatical rules, which often translates to “syntactic knowlédghile reading
comprehension research in a foreign language draws on existing informationeisdirigy,
which is logical, unfortunately, most L2 studies combine the investigation of vacgbul
knowledge and grammatical competence for an obvious reason: even for the most comple
structures, one needs to know the words if one wants to make sense of a sentencae,Ttherefo
investigation of grammatical knowledge has somehow been secondary in readiagi both
in L1 and L2. Nevertheless, according to the previously mentioned studies in the figéld of
reading research, there is some compelling evidence — albeit contrioveltsd suggests a
correlation between knowledge of syntax and reading comprehension (Perfetti, 1985;

Tannenhaus, 1988).

In L2 reading research, vocabulary knowledge is given much greatetamg®than
grammatical/syntactic competence. This may be because vocabulatgdgeweems so
obviously critical for L2 reading. On a less obvious level, the knowledge ofisgadcilso has
an important facilitative effect on reading comprehension of course (Berman Be984éit,

1986).

Bernhardt (2003) noted that this critical feature of text, namely, syntax, isenare

mentioned in the National Reading Panel Report (2004). This may well be becaese sicant
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research that addresses the impact of either morphology or word order cont@xéhension, or

other aspects of syntax and morpho-syntax.

Some recent investigation, however, has focused on the syntactic knowledge that
readers bring to the reading process and how such knowledge or skill influenceshemsipre
In the following section, we will review relatively recent studies tizve been carried out in L2

reading with children and adults.

2.4.1. L2 studies with children

Among recent studies on children’s L2 reading development and syntacti@abiliti
Martohardjono et al., (2005) focused on structures that are considered to be miiestomes
development of monolingual children, specifically coordination and subordination. The team
investigated whether bilingual children with a strong knowledge base in thé8danish)
acquire reading comprehension in L2 (English), better than those with wdakgntax. The
theoretical reason to investigate this came from Cummins’ (1979, 1982) previousbsdisc
Linguistic Interdependence Hypothesis. Their second question investigateéelgree to which
a strong syntactic base in the L2 contributes to listening comprehension in #ralliRthis was

a “more significant factor than the corresponding base in the L1” (p. 4).

The tasks and stimuli were based on the literature on complex sentence develdpment
detailed discussion on the emergence and development of complex sentences wilhfollow
Chapter 3.) Kindergartners were tested on a syntax measure (coordination adihatitoy in

Spanish and English through an act out task. Within coordinate structures, three tgpesade
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subject coordination, as in (5); object coordination, as in (6); and IP (sentencehabondas in

).

(5) The cat and the monkey sleep.

(6) The monkey touches the bear and the cat.

(7) The cat jumps and the bear runs.

In addition, four types of subordinate structures were tested: temporal attvedingoefore
clauses where the order of events matches the order of mention using both tranditive
intransitive verbs, as shown in (8) and, @)d two types of relative clauses as illustrated in (10)

and (11):

(8) The dog punches the bear before touching the box.

(9) The monkey pushes the dog before dancing.

(10) The bear hugs the cat who pushes the box.

(11) The monkey hugs the dog who jumps.

Martohardjono et al., (2005) found that performance on the coordinate structures (shown
in 5-7) exceeded the performance on subordination (shown in 8-11), which is the developmental
order for monolingual children. In addition, performance on L1 (Spanish) coordina&n w
better than on English (L2) coordination. On the other hand, although performance on the
subordinate structures was also somewhat better in Spanish, the diffeasnuet statistically

significant. Finally, the combined performance on both coordination and subordination was
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significantly better in Spanish. In further analysis among the various tygesrmafinate
structures, the researchers also found subject coordination(fg9 to be easier than object

coordination and IP coordination (as(&) and(7) respectively).

Participants were then tested on the Pre-Reading level of the GatesaNlac&andardized
Reading Test, which has components known to be precursors of reading’abititielations
between the syntax measure and the precursors to reading indicated ¢hattieemore
significant correlations between the Spanish syntax scores and Englishdirgihan between
the English syntax scores and English pre-reading. Correlations betweerh Syatag and
English listening also appear to be stronger than between English syntax &sh listgning.
Based on these results, Martohardjono et al., concluded that there is indeed a&tionghip
between syntactic skills in L1 and listening comprehension (as precursadiogein L2 in
young ESL learners, and this relationship is particularly strong betiheeknowledge of

subordination and listening comprehension in both the L1 and L2.

Another recent study by Lesaux et al., (2006) investigated the influence dfivcgnid
linguistic skills on the reading comprehension performance of a group of children frersedi
linguistic backgrounds; the study also compared the reading comprehenstwmpade of
grade 4 children who entered kindergarten with little or no experience with lE({tQesESL
group) to that of a group of native English speakers matched in age. Theipaatsiincluded
480 children, of whom 395 were native English speakers and 85 ESL children. Since Ltesaux e
al. were interested in the reading comprehension skills and the relatedveoskiits of

different subgroups of poor comprehenders, the researchers distinguisheadh lhetovgeoups:

® These four components were Literacy Concepts, IGrafjuage Concepts, Letter-Sound Correspondenuces, a
Listening Comprehension.



42

Students with poor word reading and poor comprehension skills were in the first group and
students with adequate word reading skills but poor reading comprehension sllla ther
second group. A third group was classified as good comprehenders. The medmimestered
to the children were organized into four categories: reading, memory, phonologa=dsing,

and syntactic awareness.

In their findings the researchers concluded that syntactic awareness, pluah@egreness,
and working memory skills, as measured in kindergarten and fourth grade, hadieasignif
effect on fourth grade reading comprehension performance. Their results alateitiuat
limited early exposure to English and lack of proficiency in English upon entetoglsdo not
necessarily result in subsequent low comprehension scores. They suggest themeesl fo
research with ESL learners in order to examine the nature of their symrtaetieness difficulties,
focusing on whether these children are dealing with an area of deficit orlapieeatal lag. It
would also be interesting to learn whether there are differential pattgoesfafimance
according to specific L1 backgrounds. In the studies with adults described betbvef these

issues are investigated.

2.4.2. L2 studies with adults

A review of L2 reading literature with adults reveals that the invegiigaf syntactic
competence in relation to reading comprehension is somewhat like a stepchilceatiltigyr
research. As noted earlier, this is probably becausist as in L1 reading researelt is

assumed that syntactic structures are mastered by the time an indivédi@sradulthood. In
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reading, as in auditory comprehension, syntactic decoding does not occur innsotati
semantics and lexical understanding; nevertheless, in order to correcdivpexrtext’s
grammatical and rhetorical interrelations, one needs to be fairly famitiathe L2’s syntax.
However, as mentioned earlier, the interdependence of lexical knowledge audisynt

knowledge is the confounding factor in most L2 reading comprehension research.

In an early study, Haarman (1988) attempted to assess the relative avsigime
presumed components of reading comprehension, including grammar, a term often used to
represent syntax. A battery of tests was administered to 112 first and seeostugents at an
Italian university who had studied English for periods ranging from one to eighd.yThe
results showed an erratic pattern of mean scores on grammar with respecetding
comprehension scores, and Haarman took this as confirmation that grammalitiasahy
taught and tested, is not tapped in reading comprehension tasks. This, however, might be due to
subjects’ differences in their English language competence, for suateddés were not

measured in this study.

In a contrasting early study conducted with adults, Guarino & Perkins (198%) thst
relationship between awareness of morpho-syntactic knowledge and readprgloemsion.
Their participants consisted of 35 ESL students of various native languages, bonofl@
were of intermediate proficiency and 25 of advanced proficiency. Thechseaused De
Lancey’s (1962) Recognition of Linguistic Structures to assess pariisi awareness of form
class. This test consisted of nonsense words that could be recognized accordictutalstr
clues, such as prefixes and suffixes and word order placement. An example is sH®yn in (

where respondents must select the correct word (form) out of four possibilities
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(12) We were vadable bons, and femish lars were dirful vols.

| nopped the , and they fodded me.

a. vadable b. femish c. lars d. dirful

It might be noted that this task involves a relatively high degree of metasfiogskills, i.e.,
explicit awareness of morpho-syntactic features. A multiple-choambng measure was also
administered and results correlated with a form class awarenessughlerirore, the authors
compared the reading comprehension scores of those subjects who scored above dinetineea
form class awareness test, and this also resulted in a significant grewprdié. In short, the
authors provide evidence suggesting that for intensive ESL students, awarenessatdds, i.e.,
an element of morpho-syntax, correlates with reading ability. While thig ptoglides support
for the relationship between syntax and reading, in contrast to that of Haarman (1988p Gua
& Perkins might have also analyzed their data in relation to the languaggeproyi of the
participants (intermediate vs. advanced). It is possible that relationshipseha®ading

comprehension and syntax differ according to L2 proficiency.

Berman (1984) claims that efficient foreign language readers mugatédast, partially)
on syntactic devices to get at text meaning. Furthermore, she claimsahdein for readers to
understand the basic propositional content of a sentence, they must be able to maaipalate s
interrelated components of sentence structure. Recognizing basic elefreea&ntence (such
as main and subordinate clauses, their predicates, word order) is crucialegpgrception.

For example, the L2 reader might experience more difficulties in passigéractions, where



45

the SVO word order is not followed, as shown in example (13) or where subordinate clauses

precede rather than follow the main clause, as shown in example (14):

(13) Nuclei contributing to the zygote are transferred between two cells witiédrimation
of obviously specialized gametes.
(14) That the note of fear in his parents’ voice is uncontrollable is not understood by

the child.

In a pilot study conducted with 20 Hebrew-speaking college students divided into two
groups according to L2 English proficiency levels, Berman (1984) gave atyalls
simplified version of a passage (with vocabulary intact) to an experimental gralifhe
original version to a control group. A set of 30 questions followed the reading. The group that
read the syntactically simplified version did consistently better than thegthg. Atthe same
time, more errors were made by readers of the original, syntacticalfyleotext on questions
of “specific” information than on the “global” or “general” content. Berman aates that
syntax might not be important for getting the “gist” of an entire text. Howeéuae aim is to
acquire specific and detailed information accurately, then exact unabngtaf syntactic
components of each sentence is important. Thus, Berman summarizes: “Intedesyiatactic
complexity might be more of an impediment to grasping specific details than &l cdeas”
(p.146). The problem, however, is to determine what one understands under “gist” of a text and

which components of reading relate to “overall ideas.”

These findings suggest that there is potentially a link between syn@aeipetence and
reading comprehension in L2, and the greater the syntactic knowledgeasdan

grammatical processing, the more precise the comprehension, i.e. payticutietails. On the
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other hand, Ulijn & Strother (1990) suggest that while a complete conceptual antldeziyais
may be necessary for reading comprehension, a thorough syntactic analgtig ey base this
conclusion on their study of both native English speakers and Dutch computer sciemse maj
whose L2 is English. The authors found that the groups did not have significant diffenences i
their understanding of authentic (unadapted) versus syntactically sathgdmputer science
texts. Furthermore, there was no difference in the time taken to read the tées thi&y

finding appears to contradict those that show a relationship between syntax angl readin
comprehension, it might have to do with the fact that scientific texts oftenmontai
nominalizations, passives, participles, and infinitives — often considered complax tsee
Chapter 3} with greater frequency than regular texts, and science majors mighgreater

experience in reading these complex texts.

In a more recent paper Bernhardt (2003) hypothesized that syntax would be a key
variable in predicting L2 reading comprehension. She claims that evidehag MAtcontexts
predicts that the impact on the comprehension process of readers moving betwetabpredi
and unpredictable word order is significant. Languages such as German, Russiamgtor Fr
exhibit degrees of flexibility in word order and, consequently, readers caranely rely on
word meaning for comprehension, but must understand the signaling relationships lzetdvee
among words (Kern, 2000). Odlin (1989) also noted that L2 learners from flexible word order
languages have higher numbers of oral production error rates when leariainvgorg order
languages (e.g. English). Odlin further hypothesized that learnersigiovord order
languages have higher error rates in the receptive language skillyrraading and listening,
when learning flexible word order languages. This hypothesis relates tadiggostsented in

Chapters 4 and 5, which examines speakers of Hungarian who are learning English.
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Other studies on the relative contribution of syntactic knowledge and vocabulary in
relation to language proficiency were conducted by Barnett (1986), Br(dl985), van

Gelderen et al., (2004), and Shiotsu & Weir (2007).

Barnett (1986) found that both vocabulary and syntactic knowledge have comparable
importance for reading comprehension at intermediate levels of geRepabiiciency; that is,
syntax plays a major role when vocabulary is relatively strong and vice #awaver, weak
syntax will critically affect reading comprehension even when thedexs strong and,
alternatively, a weak lexicon will severely affect reading compreber®yen when the syntax is

strong.

In her study with native English speaking university students studyingtfiBamett
used recall protocols in the participants’ native language. First, the studehntseoesories that
were approximately 600-650 words long each. Then, Barnett administered aemuhitjge
deletion cloze test, where 50 deletions were used, and for each deletion, thehzegerhdices.
The correct choice for half of the blanks depended on knowledge of syntax, and the other half
depended on knowledge of vocabulary. The tests were scored in terms of numbenceadtt i
of the two categories, syntax and vocabulary. In the following step, the studenisereame
previously administered stories, this time, however, with an additional 300 words, incorder
present students with new material. Finally, a timed English recall ptat@s given to assess
participants’ comprehensidnTo determine the interaction between syntactic and vocabulary
skills in relation to recall, Barnett ran a two-way ANOVA. She found thallrexreases

according to level of L2 syntactic proficiency, and also according & &2 vocabulary.

* The native language (i.e. English) was used iriotal eliminate possible interference effects oflents’
productive L2 skills, particularly when such skillere weak.
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Barnett points out that while both proficiencies (syntactic and semarfac) egading
comprehension, inferencing skills or vocabulary-building exercises might mothiosle students
who lack adequate syntactic knowledge. While Barnett’'s (1986) study amenygexiate-
level L2 readers supports the relationship between L2 syntax and reading,restach is
clearly needed to tell us the degree to which syntax plays a role in readipgebension at
various levels of L2 proficiency, when the lexicon is held constant. In additionilieg®stot
know which syntactic structures or which types of syntactic complexityaarelated with L2
reading comprehension among adult learnérgd, finally, the use of a cloze test as
measurement for assessing syntactic abilities relies on productiveekdgayivhich Klein and
Martohardjono (1999) have argued is not as reliable a measure as a comprehdasifimetas
latter, they argue, is not as confounded with the processing difficulties that poadafeén

entails.

In contrast to Barnett’'s experiment is the study by Brisbois (1995), whiondieg to
Alderson (1995) and Bernhardt (1999) is the only linguistic threshold study to separateayy
i.e. syntax, and vocabulary as independent predictor variables. In Brisbois’s remadtsulary
correlated more strongly with a reading comprehension measure than didrherag measure.
Shiotsu and Weir (2007), however, are critical of such results, pointing out that itinge dfim
Brisbois’s data collection makes the interpretation of her findings rdislga That is, while the
grammar knowledge data were collected two months prior to the reading congioahdata
collection, the vocabulary test was taken only two weeks before the reading lcengioe test.

Furthermore, it appears that Brisbois’s procedures for assessing vocaleutary grammar
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provided an advantage for the former over the latter, again with a problematictjgnodask

measuring syntaX.

A very recent study dealing with the issue of syntactic knowledge and reading
comprehension in L2 was conducted by Shiotsu and Weir (2007) who investigated the relative
significance of syntactic knowledge and vocabulary breadth in the predictiordofgea
comprehension performance. They point out that even though a number of contributing factors
to reading ability have been empirically validated, the relative contribatithrese factors to the
explanation of performance in a foreign language reading test is limitede pvéwvious studies
(i.e., Ulijn and Strother, 1990; Brisbois, 1995) had demonstrated a greater importance of
vocabulary knowledge in foreign language reading, Shiotsu and Weir (2007) offer Sopport
the relative superiority of syntactic knowledge over vocabulary knowledgediicpng
performance on a reading comprehension test. They further claim thagtheiteg on the
relative contribution of grammar and vocabulary knowledge to reading compreherision is
limited to offer convincing evidence for supporting either of the two predictors, andea mor
sophisticated statistical approach (i.e., Structural Equation Modeling, or 8&MJ shed more

light on the question.

To carry out their investigation, Shiotsu and Weir (2007) conducted three studies, of
which two were pilot studies using participants of various L1 backgrounds, whereaisdhe t
(the main) tested a homogeneous Japanese speaking undergraduate populationrsthdying
United Kingdom. The main study involved a larger homogenous Japanese speaking

undergraduate population than the one in the pilots. The test instruments wereaiegt re

® For the grammar test Brisbois adopted a test stingiof “multiple-choice and cloze items” (p. 57apd for the
vocabulary test she selected 50 words from tesiages taken from the reading comprehension medsitrept yet
studied in the curriculum.
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comprehension measure, along with measures of knowledge of vocabulary and knowledge of
syntax. The text reading comprehension measure consisted of six sepianatdisub-texts

based on a total of four academic passages ranging from 600 to 1000 words in lengtet The te
employed short answer, true-false with justification, and a table/flotvahaentence

completion task. The knowledge of vocabulary test drew on another part of the reading test
battery that targeted understanding of contextualized meaning of acadamscthrough a task
requiring respondents to find words from a given word bank that appropriatedydlifieks
embedded in two different academic passages. Finally, in the test of syktaetiedge each

item was presented as a sentence with one part replaced by a blank (atgamproduction

task that also depends on reading ability). There were four response options whichilaad si
semantic content but only one satisfied the syntactic constraints imposed toy¢hees of the

rest of the sentence. An example of an item requiring syntactic knowledgevs & (15):

(15) There are very few areas in the world be grown successfully.
A. where apricots can C. apricots can
B. apricots that can D. where can apricots

Between the two predictors, syntax appeared to contribute slightly more to the text
reading performance than did vocabulary, even though the grammar task could becabgued t

quite difficult.

Shiotsu and Weir (2007) further did a subgroup analysis in which they analyzed the data

according to lower and higher achieving participants. This analysis showéldethelative
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significance of the syntactic variable was not a phenomenon limited to reattesg0ability
alone, but extended to those with higher ability as well. As for further researotsus& Weir
suggest identifying proficiency levels in terms of standard scales, se#eatrchers can provide
reference concerning where on the proficiency continuum the significhsgatactic

knowledge is most evident and where it begins to vanish in significance (if it does)

The most challenging task for future research in this area would be to devigjompas
research study to precisely test the relationship between syntax and ieatingj L2 readers,
controlling for lexicon, and examining learners at different proficienegide Unfortunately,
existing syntactic measurements do not accurately capture ledmevdedge and ability to
process complex structures. Thus it is necessary to use a comprehension talarathertype
of production task that has been used in prior research in this area. Such an asgassment
should test relatively complex as well as simple structures to mea#farerdies in syntactic
comprehension. More specifically, it should isolate syntactic featuremitjiat affect L2
reading comprehension and test learners acquiring a language with a fezgntigyntax from
their L1, for example Hungarian learners of English, to see whetherligrgsstic influences
are apparent. Finally, it is important to evaluate the L1 reading skills tdaireers under
investigation and include only relatively skilled readers in the study, but gtilva range of
L1 abilities. This is for two reasons: 1) examine any correlations betwleand L2 reading
skills to further support prior research findings; and 2) to ensure that evideogearid high
L2 reading skills can be correlated with (or not correlated with) correspgigdow or high
syntactic skills, the independent variable of primary interest, without thewahbf low

reading skills in the native language.
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2.5. Summary

As has been empirically illustrated in the studies described above, therecre
features that characterize L2 reading comprehension. These speaifiesdatve to do with the
interaction of L1 literacy and L2 proficiency, among other factors imetukxical and syntactic
skill in the L2 especially. While syntactic skill as it relates to é2ding comprehension is more
researched in the context of child bilingualism, studies with adults also den®ssirae
evidence as to the contribution of syntactic knowledge to L2 reading compoehédse reason
for the not-so-clear evidence for the role of grammatical knowledge inaldhige might
originate from the fact that researchers use different terms andcediffesearch designs that
might make the comparison of results difficult. In fact, the definition of sijatatowledge,
skills, processes or abilities can mean different things according to diffesearchers. In the
following chapter, we will formalize the construct of syntactic knowledgewail be

interpreted in this thesis.

Finally, in the subsequent chapter we begin formulating the framework foretenpr
study by discussing syntactic complexity, describing syntactic devetapmith focus on the
acquisition of complex structures that have been correlated with readinget@mgion (as
reported above), and elaborating on the contrasts between these specifuctonstin

Hungarian and English, the two languages of this study.
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Chapter 3

Syntactic Complexity and its Relation to Reading Camprehension

3.0. Introduction

In the previous chapter we discussed the various lines of research that conoarttrate
relation between L1 and L2 reading and syntactic skills. In order to furthetigateshe
importance of syntactic comprehension in reading —both in L1 and L2- we wik telkser look
at both syntactic development and syntactic complexity and how they relateliog
comprehension and readability formulas that measure text difficulty. Walsa discuss the
complex structures that emerge later in language acquisition and thus aereohgroblematic
for beginner readers. The chapter will also examine the specific |&tigtia structures that are
used in the study as stimuli in both English and Hungarian. Finally, we will discusstileof
transfer from L1 to L2 in reference to the development of L2 complex stesdtuorder to

determine whether L1 syntactic processing abilities fundamentaliyeimde those in L2.

3.1. Syntax and reading revisited

The basic unit with which a grammar is concerned is the sentence. Syntax -tadythe s
of those properties of language that are involved in the construction of grammtécahces -

consequently is a very important component of the language apparatus. Since seading i
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language-based skill, we can reasonably hypothesize a positive relgtibasheen the
individual's knowledge and processing of syntax and his or her comprehension of oral or written

input.

Furthermore, there is no reason to conjecture that while L1 readingusijiatactic
knowledge in text comprehension as was discussed in Chapter 2, L2 reading would not. In fact,
in his recent book Alderson (2000) refers to “the importance of knowledge of partigatactic
structures, or the ability to process them, to some aspects of second laegaawg (p. 37)
and states that “the ability to parse sentences into their correattgystaucture appears to be
an important element in understanding text” (p. 37). However, as noted in Chapter 2, the
contribution of syntax to L1 reading is not uncontroversial. As also mentioned in Chaptsr 2, thi
leads us to some of the crucial questions involved in L2 reading research: Firststienque
whether the extent to which difficulty in L2 reading is a reading problemanguage problem
is still unanswered; that is, is a particular poor L2 reader hampered byddingeskills in
general (regardless of language), or by low levels of proficiency inz@drL_addition, if
syntactic skills are necessary for reading comprehension, is thismshkap more closely tied to
the processing of one’s L1 syntax, as was found among child bilinguals (Martottaedjal.,

2005), or is it more dependent on the knowledge and processing of L2 syntax? Also, how do

these relationships differ among older L2 readers who are highly literdueinh.1?

There are usually two main questions associated with the study of syatatties. The
first one is commonly referred to as the logical problem of language dmuisir the
learnability issue, and it tries to explain how speakers come to know more tharerg prekse

language input. In other words, what makes it possible for language spealdiaé¢agn
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language learners as well) to build mental grammars that enable them tpdelalel of

syntactic understanding that goes beyond the limited speech or writingesahmg encounter?

The second, and for our purposes the more important question, is the so called
developmental problem, which tries to explain how knowledge of syntax develops ovelttime.
also attempts to answer why some properties of syntax are acquilredtkan others and why
some structures remain difficult even for advanced speakers. This brigghagelated issue of

syntactic complexity and its entailments, particularly in the realreadding comprehension.

Although these two lines of investigation are closely related to each other, their
approaches are different. In the following section, we will tackle thd@@wental question

first by explaining the terminology involved in labeling syntactic skills.

3.2. Terminological preliminaries

English uses numerous terms to describe the syntactic processes thawédhlibe
visual perception of letter strings (or in spoken form, speech perception) and eentenc
comprehension. In the literature we have encountered the following ternts, pashe a few:
explicit and implicit syntactic knowledge, syntactic competence and capabyhtactic skills,
syntactic awareness, syntactic parsing and processing. Sometigeetetings are not explained
adequately, let alone teased apart in research testing. While the variassesaare not

independent of each other, for our purposes we will treat them as if they were autonomous.
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Reading is not a single mental activity, but an interaction of various componergga®ce
at the word, sentence and text level. Sentence level processes includecgyatsicig processes,
among others. A great deal of empirical research suggests that readmrs perbn-line
structural analysis of text, constructing a grammatical représentd sentences as they read
(Rayner & Sereno, 1994). Eye movement research in laboratories (e.g., &Ragner, 1982;
Tanenhaus, Carlson, & Trueswell 1989; Ferreira & Henderson, 1990) has revealed@sme f
about the initial stages of sentence comprehension, and Rayner & Sereno (199#®ddbrei
issues that have emerged from this research: the first is the nature gfiesinciderlying
structural analysis; the second is the proper measure of syntactic caypgledithe third are the
parameters of semantic or pragmatic information in initial syntagéitysis. The first two have
the most relevance for our research, since various strategies have beerdpimpeseribe how
readers determine the proper structural analysis of a sentence. Rr@&®r {or example,
argued that the reader builds an initial analysis of a sentence on the bgsiadfcsknowledge.
This implies, therefore, that syntactic knowledge (implicit or explprigécedes the ability to
process or parse (where the words of the sentence are assigned to phrassdrdsnghose
organization is determined). Thus, syntactic processing entails syntactiekgewvhile
syntactic knowledge does not necessarily lead to parsing or processilatfethef which is
necessary for sentence comprehension. In the study to follow we will theniséotiee terms
“syntactic processing” and “syntactic comprehension” in our discussion ofritexagading
relationship. The reason for this is the hardships associated with tapping into oreeticsynt

knowledge and testing it empirically.

While syntactic processing and parsing research deals mostly wigmsembiguity,

and how the parser handles it, a major issue that has recently captured tios attdinguists
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and psycholinguists concerns the effects of syntactic complexity in the abseamnckigdity.

This is an issue that is relevant to our research, for we did not use ambiguous séntances

stimuli, only those that are considered to be syntactically complex. We can asietien:

What makes a sentence more complex and thus harder to process and longer to comprehend? It
is still an unsettled question that has motivated many cognitive scientistentadte theories

that are discussed below.

3.3. Syntactic complexity

Three interrelated perspectives will be considered in our discussion of gyntact
complexity: (1) developmental; (2) structural; and (3) computational. Iffisulli to discuss
language acquisition/development without an overview of linguistic complexityinwihich
we are most interested in syntactic or sentential complexity. Whike igfhao universal
definition among linguists of what syntactic complexity means, it is wielbéshed that certain
syntactic structures are harder to process and take longer to comptedrenthers (Goldsmith,
1977). Children find subject-extracted relative clauses such as (1) easier sianldran

object-extracted relative clauses such as (2) (Menyuk, 1984).

(1) The cat that chased the dog ran away

(2)  The cat that the dog chased ran away.
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According to C. Chomsky (1968), “there is a natural assumption that children acquire
later those structures which are more complex” (p. 6), contrasting thefgmair shown in (3)

and (4):
3) John is eager to see.

(4) John is easy to see.

The fact that (3) is less problematic for children to understand is due to its skvigleviord
order. In (4), however, this order is not maintained. She therefore hypothesizéeé that t

interpretation of (3) will be learned earlier than that of'(4).

The fact that children have more difficulty with constructions in which word ordergliffe
from the standard has been noted by many researchers (e.g., Maratsos & Abarh®vb).
The passive constructiofifhe girl was kissed by the boyfdr example, has been observed to be
understood as active “The girl kissed the boy=- by children (e.g., Whitehurst, Ironsmith &
Goldfein, 1974). Similar difficulty has been observed with centrally embeddédeatluses
(e.g., ‘The man that was wearing blue pants left the ropm@id the adverbial structures
containingbeforeandafter (Amidon & Carey, 1972), as ifBefore we had lunch, we went to the
museum.” On the other hand, because the theory of Universal Grammar maintains that the
language module develops much faster than any other cognitive module usedl &kilisias

arithmetic or knot-tying, (Hamburger & Crain, 1984) according to Crain &Bheiler (1988) it

5 C. Chomsky paraphrases (4)‘@ssee John is easyand although John appears to be the subject ofdesttences in (4), it is
the surface subject only (N. Chomsky, 1968). Thepdsructure of (4), by contrast, suggests sbateone (elsé$ the

underlying subject, while in ()ohnis the subject at both the deep and surface le@el€homsky (1968) therefore claims that
to interpret (4) correctly is a more complex task aequires more extensiggntactic knowledge. Later syntactic analyses
suggest other reasons for the complexity of (4]3).but these will not be presented here.
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makes little sense to compare structures according to their difficultgaébr structure simply
develops in its own time, “according to a predetermined schedule, regardlespetifis s

properties” (p. 173).

The rapidity of syntactic acquisition has an implication for thézakissues in linguistics,

namely, the question C. Chomsky (1968) was investigafihgzhat age is syntax complete?

In the 1960s there were attempts made to relate the complexity of a edntéac
derivation in generative grammar, the Standard Theory by N. Chomsky (1965). Trnsebec
known as the Derivational Theory of Complexity (DTC), which hypothesizes thafdmnas
sentential complexity is a function of syntactic variables, the complex@ysehtence is
measured by the number of grammatical rules employed in its derivation” (&@slarrett,
1967:289). In other words, the complexity of a sentence is due to the length of itsaslvati
history. This theory was, however, abandoned after research showed it was untadable, a
failed to relate linguistic complexity to psycholinguistics (e.g., Givon, 198#th$S1985;

Gibson, 1998).

According to Givon (1985:1021), “all other things being equal, structural complexity
tends to accompany functional complexity in syntax.” He identifies three cddinges that
make up syntactic structure: word order, morphology, and intonation, the first two ofavhic
of interest here. He claims also that this principle is easiest to denw@rfisira grammatical
morphology, and gives the example of four major parameters of the simple/ctautsa: main,

declarative, affirmative, and active. Therefore, it is in general litkeliy

(a) embedded/subordinate clauses will have extra morphemes over the main clause;

(b) non-declarative clauses will have added morphology over the declarative;
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(c) negatives tend to have an added morpheme over the affirmative;

(d) passive clauses tend to have extra morphology over the active.
Thus, he concludes, that “extra morphology” adds to structural complexity. For wierdaod
intonation in simple clauses, however, he acknowledges that one must resort to a notion of

relative, rather than an absolute measure of complexity.

Smith (1985) is most concerned with the relation between linguistic corypde
performance. She suggests that linguistic complexity is a property of indigghiginces, and is
a result of several factors in combination, such as systematic complariggessyntactic
complexity, interpretive complexity, and phonological complexity. Accortbrifyis theory, for
a given sentence, a complexity profile can be created, such that it indicatetexity at each

level. A sentence may have high complexity of one type and low complexity of anothe

More recently, a theory of the relationship between the sentence processiranisia
and the available computational resources was proposed by Gibson (1998), whahelathres t
process of comprehending a sentence involves structuring a sequence of woatisaytnd
semantically to arrive at a representation of the sentence’s mearcayud® these processes
consume computational as well as memory resources to maintain syntactic aeptuainc
structures activated in memory during the processing of a sentence, an impentait
understanding how humans process sentences involves understanding the relationséip betw

the sentence processing mechanism and the available resources.

One well-established complexity phenomenon to be explained by the theory of the
relationship between sentence processing mechanisms and the availghleatomal resources

is the higher complexity of an object-extracted relative clause (BGpared with a subject-
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extracted RC as shown previously in (2) vs. (1), respectively, and now illustrad/é (5) in
an S-V-0 language like English. In (5) the relative pronoun ‘who’ is egtidodm the subject

position of the RC, while the same pronoun is extracted from the object position in (6):

(5) [The reporter [whd t; attacked the senator]] admitted the error].

(6) [The reporter [whdthe senator attacked]} admitted the error].

Object extraction is more complex by a number of measures including oexioal |
decision, reading times, and response-accuracy to probe questions (HolmesgarQ)'F81;
Ford, 1983; Waters et al., 1987; King & Just, 1991). Furthermore, the volume of blood flow in
the brain is greater in language areas for subject-object (SO) sentemtesh the subject of
the main clause plays the role of the object in the relative clause, as in (2),ahdr(®pr
subject-subject (SS sentences) shown in (1) and (5) (Just et al. 1996; Stromswal®@6r
where the head in both clauses plays the role of the subject, as in (1) and (5) aboye. Als
aphasic stroke patients cannot reliably answer comprehension questions abelati®® r
clauses, but they perform well on SS RCs (Grodzinsky, 1989; Hickok et al., 1993). The

differences between relative clause types are further discustezisections to follow.

The source of this complexity difference between RC types cannotteelatecal or
plausibility differences, for both SS and SO structures involve the same iéxmaalin equally
plausible relationships. Moreover, the complexity difference is not causelbtgl ambiguity
or a “garden-path” effect as in (9) below. Although there is a brief local ampag the word
‘who,” in both (5) and (6), there is no reanalysis effect. That is, theories of anglyggotution

(Frazier, 1987, MacDonald et al., 1994; Mitchell, 1994; Trueswell, et al., 1994) make no
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predictions in the examples of (5) and (6) (or generally in any constructiblatks ambiguity).
Consequently, according to Gibson (1998), the only remaining plausible cause of the tgmplex
difference is in the quantity of computational resources that the two comsteuctquire to

process. Furthermore, this processing theory on sentential complexity —mahkeother

theories— is compatible with a wide range of phrase structure theories, including lexical
functional grammar (Bresnan, 1982), dependency grammars (Hudson, 1984, 1990), categorical
grammars (Ades & Steedman, 1982), Head-Driven Phrase Structure Grépoflead & Sag,

1994), and the Minimalist Program (Chomsky, 1995).

Another class of complexity effects to be accounted for by a theory of cdropata
resources is the high complexity of nested or center embedded structures, ()ctvlasish
contains a singly-nested embedded RC (as well as a sentence-final B{8), arhich contains

a doubly-nested RC structure:

(7) The intern [who the nurse supervised] had bothered the administrator [who lost tted medi

reports].

(8) The administrator [[who the intern [who the nurse supervised] had bothered]] lost the

medical reports. (Gibson, 1998, p. 3.)

Increasing the number of nestings makes sentences unprocessable (Yngve, 1880xhé\g
two sentences contain the same lexical items, and have the same meaningosplbety
difference is not due to plausibility differences; also, there is no local aitybig (8), so the
processing difficulty associated with this sentence is not related tgaitgltonfusions. This

type of sentence processing breakdown is often referred to as a processing @ffatna

" See corresponding references for details of dambry, which are too extensive to describe here.
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Gibson (1998) also notes that this effect is different from processing breakdowd bgube

“garden-path” effect as in (9):

(9) The dog walked to the park was chasing a squirrel.

While these types of “garden-path” sentences are relatively probdeth&ticorrect
interpretation can be obtained and the sentence can be eventually processedliffitiubiyt
On the other hand, it is not possible to arrive at a correct interpretation of serilen¢8) using

a normal sentence processing mechanism.

Sentences such as (8) are complex cross-structurally and crosstiaadjyi
Unfortunately, there is currently little agreement as to what propertesgilex constructions
make them hard to understand, including those properties cited above. One of the theories
currently available in the field is the previously mentioned theory of Yng¥8®80), stacking
incompletely parsed phrase-structure rules according to which compkeiitiexed by the
number of phrase structure rules that the parser has to hold in memory on a stactcaiar par

parse state.

Another theory is the one of self-embedding (Gibson & Thomas, 1996) which states that
the parser has additional parsing difficulty with self-embedded strucucbsas (8), and part of
the difficulty understanding it is due to the fact that the most embedded clalfss gslf-

embedded within the second clause, which itself is self-embedded in the mai cla

Yet another hypothesis is the perspective-shift theory (MacWhinney & Pléh, 1988)
according to which processing resources are required to shift the pespécticlause, where
the perspective is taken from the subject of the clause. Consequently, processingtan obje

extracted RC requires two perspective shifts: one from the perspectiventétitve subject to
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the subject of the RC, and the second from the perspective of the subject of the RC back to the
matrix subject, after the RC is processed. Processing a doubly-nested®@estike (8)

requires multiple perspective shifts, and so it is more difficult than the pnogedsa subject-
extracted RC, which requires no perspective shift since the matrix sulaész ihe subject of

the RC, and thus comes from the same perspective. Nevertheless, there aleutdyrneested

structures that are processible, such as:

(10) The reporter [who everyone [that | met trusts]] said the president wagtt yes.

(Bever, 1974)

(11) A book [that some Italian [I've never heard of]] wrote will be published soon by

MIT Press. (Frank, 1992)

While Bever (1970, 1974) was the first to note that examples like these were
acceptable, Kac (1981) noticed first that these structures all containedggmonouns in the
most embedded position, and so this indexical pronoun makes the structure processable. The
previously discussed Gibson’s (1998) distance-based dependency locality theorysaocount
the contrast between (8) and (10), by claiming that building new discourse stmacjuires
more resources than accessing previously constructed discourse structtnen &\@ibson
(2002) demonstrated support experimentally that there is a cost associhtetbmtifying a
referent for an NP, consistent with earlier research (Garrod & Sanford, 1982hy11984).
Furthermore, experiments using questionnaires of intuitive complexityéwaé&rGibson, 2002)
provided evidence that the location and amount of processing cost are dependent on sentence

structure.
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These findings mean that syntactic complexithowever determined must bear on
reading time and reading comprehension. Therefore, in our quest to uncover the Ingtations
between syntactic abilities and reading comprehension, we will givefaberiew of
readability formulas, the most widely used methods to identify difficultytekaby assigning to

it a numerical estimate of “readability.”

3.4. Readability formulas

According to Adams (1993), readability or text difficulty is not a unary dsios. A
text can be more or less difficult at the level of words, syntax or concepts, ihtifyyidg the
features that make a text easy or difficult is a challenge to currentgehdories. Because
they are intended as quick and convenient measurements, typical readahilitiafotake into
account only easily measurable aspects of a text. Consequently, the probldrtheytta not
measure all of the factors that influence the comprehensibility of a texte @adability
formulas produce estimates that represent grade levels; others rangel®6@epoint scale where
higher numbers indicate greater readability. According to Bruce & Rubin (1988)dmost
of the formulas include only sentence length and word difficulty as factoyscdineaccount
only indirectly for factors that may make a text difficult, such as syntecmplexity or
rhetorical structure. Furthermore, Bruce & Rubin (1988) also state thatdeettee formulas are
text-based measurements isolated from the context of use, they cannotuefiaeiagier-
specific factors as motivation, interest, or purpose. Anderson & Davison (1988&caceitzcal

of the use of readability formulas, for they measure features that astatetrwith difficulty,
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but do not cause it. While the first readability formulas were constructed in the (1/2fet &
Washburne, 1928) and have undergone some development since then, the general conception has

remained the same.

While the research in readability has uncovered over one hundred factors related to
difficulty, (e.g., vocabulary, sentences, ideas, concepts, organization, contenttabssia
appeal, format, and illustrations), the two found consistently to be most stroragiated with
comprehensibility are vocabulary difficulty and sentence length, as noted abloeetronger
factor of the two is vocabulary difficulty, which is measured — for Englisither by a count of
unfamiliar words, words of low frequency, words of three or more syllables, dswbseven
letters or more. Once a vocabulary factor is used in a formula, anothera@dsdittle to the
prediction. Average sentence length, measured by the number of words in a sentieace, is
second strongest and second most widely used measure of difficulty in répdadoiulas. It is
apparently very highly related to other measures of syntactic difficudtyreorder to avoid

confounding effects, only one sentence factor is usually used in a formula.

To summarize, vocabulary difficulty and sentence length together predict the
comprehension difficulty of written text to a high degree of accuracy, althoughishe
disagreement as to the value of such predictions, as described above. Still, ranst cur
readability formulas are based on two factors: vocabulary (measured @yregquency) and
syntax (measured by average sentence length). While vocabulary/word fregaentactor is
used by all of them, not all formulas use syntax/sentence length as a vaingse two
variables contribute to the formulas in different weights: sentence lezgtisso be somewhat
more important in primary grade materials, while word difficulty is mongoirtant in middle-

grade materials (Harris & Sipay, 1980).
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The problem that has a relevance to our research, however, is that while the number of
words in a sentence may be correlated with syntactic complexity, it ismatuse. To illustrate,

let us consider the following groups of sentences, (12) — (14), provided by Adams (1993):

(12) The dog chased the cat. The cat killed the rat. The rat ate the malt.

(13) This is the dog that chased the cat that killed the rat that ate the malt.

(14) This is the malt the rat the cat the dog chased killed ate.

Clearly, complexity increases from (12) to (14); however, it can be seethéhaty to
syntactic ease or complexity cannot really be measured by just the numlmedsfovideas in a
sentence. (14) has fewer words than (13), yet it is harder to comprehend loé@apsEcessing

overload effect of multiply-nested structures.

Despite the efforts in the early 70s to use theories of transformationahgram
improve the measurement of syntactic complexity of the readability fagntle more empirical
and “theoretically weaker” average sentence length measure was usetl liestaase empirical
tests found it to be more predictive of comprehension difficulty (Bormuth, 1969; Mae@nit
Tretiak, 1971). However, this means, again, that a longer, coordinative sentertoeestnught
get a higher score than a shorter, but more complex subordinative senteface, tdnllustrate
the discrepancy between sentence length and difficulty, Charrow & Chélréd\®) compared
revisions of jury instructions. For example, (15a) and (15b) are almost the sathedied the
vocabulary in both sentences is difficult, but (15b) produced significantly higher elbemsion

of the subjects.
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(15a) An essential factor in contributory negligence is that it contribufg®xaisnate

cause of the injury (Charrow & Charrow, p. 1354)

(15b) If the plaintiff was contributorily negligent, he actually helped chissewn injury,

through his own negligence. (Charrow & Charrow, p. 1355).

This, therefore, indicates that in some cases comprehension of a sentence is made
difficult by some features of the sentence structure itself, i.e. not jlshgsh, along with the
composition of its lexical items. Anderson & Davison (1988), however, argue thatikdyffof
comprehension is not linked in a simple way to complex features of sentence $yratber
words, there is no general causal relation between how long a sentence is and/libis &as
understand. This is not to say that sentence structure has no effect on how well @ santbec
understood. What is not easy to characterize is some general definition of akobemplexity
because it is not an absolute value. Sentence features do not always make groitessit)

sentence features interact with other sentence features, and the dsticaobd readers as well.

In a study by Irwin & Pulver (1984) it was demonstrated that participartie &t5",

8" grades and college level comprehended the following two sentences differently

(16) Because Mexico allowed slavery, many Americans and their slaves movigigxito

during that time.

(17) Many Americans and their slaves moved to Mexico during that time becaxis® Me

allowed slavery.

The prediction was that (16) would always be easier because of the ganseabefore-effect
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ordering, i.ebecausdollowed by the main clause. While this was the case for the older and
more skilled readers, younger and less skilled readers did not use the textser@dring. The
version with the pre-posed adverbial clause (16) was more difficult for theigeants in the 3

and %" grades. Yngve (1960) attempted to answer the puzzle associated with the question of
why a pre-posed clause should be more complex for less-skilled readers thdarakiuse that
follows the main verb and its objects, i.e. main clause followdaebguseas in (17). He
proposed that because pre-posed adverbial clauses are left branches, and as @waythey
require more memory capacity to produce and understand than right branches, Esge piust

be held in memory until the main clause constituents are found (Bever and Townshend, 1979).

Kemper (1988a) investigated this with elderly adults who have less working memory
capacity than younger adults do, and she compared their ability to recall or pegeg@iEnces
with left branching and right branching structures. She found that the elderlyonadrouble
paraphrasing sentences with left-branching structures than the right-bgaooks. Therefore,
left-branching structures appear to be more complex than right-braraiesdor readers with

memory limitations as predicted by Bever & Townshend (1979).

There have been some objections to this view, mainly by Frazier (1984), who claimed
that sentences such as (18), which is right-branching, were not read amgndiffdran (19),
which is left-branching, according to eye-movement studies by FraziargR&yCarlson (cited

in Frazier, 1984).
(18) That the traffic in this town is unregulated bothers me.
(19) It bothers me that the traffic in this town is unregulated.

However, if there is a pronoun in the pre-posed embedded clause, sentences ofith@®jpe
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were read slower than those like (21):

(20) That people look at him strangely bothers Mary.

(21) It bothers Mary that people look at him strangely.

Researchers (e.g., Chall, 1984; Klare, 1984) are aware of the shortcomimgseof t
readability formulas and how they fail to capture factors such as readekgjround knowledge,
writing style, and text organization. At the same time, they are alse @fvire impossibility of
reducing text properties to formula variables. Nevertheless, both Chall aredri{&pret
available evidence as demonstrating that vocabulary and sentence length{tgmpt®unt for
a large proportion of the variance in the understanding of texts, despite the nhcartdi

disagreements among researchers.

As we demonstrated in the previous section on sentential complexity, length and
difficulty — while in most sentences go hand-in-hartb not correlate in some structures. We
have also shown that evidence of sentence complexatside from readability- has been
determined by psycholinguistic phenomena (language development), along il aibeit
controversial) related to structural elements of the sentences thiems#/e now consider both
of these factors- psycholinguistic and linguistie- in our discussion, below, where we turn our
attention to some of the structures in question, the ones that have been found to causg difficul
for readers across languages. We will begin our discussion with a descopkiungarian,
given that it is the native language of our participants, followed by Engtidha aomparison

and contrast between the two.
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3.5. Syntactic development in Hungarian

Hungarian is typologically very different from Indo-European langsiagiech as English.
It is spoken in Hungary by approximately 10 million people and in the neighboring Central
European countries where Hungarian minorities reside. In addition, thereeéslaleiz
population of Hungarians in North America, Israel, and Australia as well as ireMV&sirope.
Being a member of the Ugric branch of Finno-Ugric languages, Hunganéke English,
appears to be free with respect to word order, without affecting the graralityatf the
sentence. Subjects, objects, and most adverbials seemingly appear in alncostlaingtion

and sequence. The sentenkati hit Anna at school'tan legitimately have the following word

orders.
(22) Kati megitotte  Annat az iskolaban.
Kati hit Anna (ACC) the school (at).
(23) Kati Annat megtotte az iskolaban.
Kati Anna (ACC.) hit the school (at).

(24) Az iskolaban Kati meguitotte Annat.



The school (at) Kati
(25) Kati az iskolaban
Kati the school (at)
(26) Az iskolaban meguitotte
The school (at) hit
(27) Megutétte Annét
Hit Anna (ACC.)
(28) Annat az
Anna (ACC.) the
(29) Kati Annat
Kati Anna (ACC.) hit

Kati

iskolaban

school(at)

Kati

utotte meg

hit

megutotte

hit

Anna (ACC.)

az

the

megutotte

hit

az

the
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Anna (ACC.).

Annét.

Anna (ACC.).

Kati.

Kati.

iskoldban.

school (at).

Kati.

Kati.

iskolaban.

school(at).
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In the above examples we can observe that while English marks the subject and the
object of sentences by strict word order, Hungarian does so with the accusditivetgafong
with vowel lengthening). Thus, Anna appears as Annat in various positions in the sentences
above. Different word order patterns, however, receive characteriss sind intonation and
semantic interpretation. While the structure of the VP is regarded as nogucatidinal (or flat),
focusing, quantification and topic are all sensitive to word ofder.

Therefore, in contrast to languages like English, the order of major censdiis
independent of their syntactic functions and is subject to great variation in Hungsuti@nces.
The position of a constituent is determined by an interplay of such factors @awitsinicative
role or discourse function, describable with terms like Topic and Focus, its-k@mantic
category, and its logical scope (Kiss, 1987). Thematic roles and syntactiorigncather than
being encoded in terms of constituent structure, are expressed by morphologw=d,devi
primarily by attaching case suffixes or postpositions to DeterminasBfi(DPs). According to
Kiss (2002), the functions associated with different structural positions a&allbgctions, e.g.
verb, noun, instead of grammatical functions i.e. subject, object, etc. Thereforeidhe ttzat
constrain word order in the two languages are very different in nature: listEtigey mostly
concern grammatical functions (and other strictly grammatical gregern Hungarian they
exclusively concern discursive lmgical functions. The claim in most recent work on
Hungarian is that Hungarian is in fact not a “free word order language” — thougicalpa
proposition can be expressed in a wide variety of ways (more so than in Englishpwasrs
the examples above. However, for each particular word order there is a pasgtwabfelicity

conditions that makes it appropriate only in a specific context (den Dikken, personal

® These syntactic properties are not related tistees in the dissertation and so will not be tetdiere. See Kiss
(2002) for extensive discussion.
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communication, June 2008). Free word order languages can, in principle, either be sdiscour
configurational” (i.e., having its word order constrained by discursive/lbfgications, like

topic and focus) or completely unconstrained (“non-configurational”). Whetheattbe tiype of
language is actually instantiated is a question. But at least in principkejghe logical
connection between being a free word order language and being a structurkdrigaage,

which also encompasses structural topic as well; in a discourse-configuriingueageall

discursive/logical functions are structurally encoded, giving rise tafgpeord orders.

In fact, the literature on Hungarian generally refers to the languagaaguage with a
structural focus or syntactic focus position (e.g., Kiss, 1981; Horvath, 1986). A “sttdctus
language” means a language in which main focused constituents appear onlemsygtactic
position, as opposed to languages, like English, where focus can be realized as i@ssain st
occurring on any constituent, in any structural position in the sentence. Kafopke, we look
at example (29) above, the exact translation wouldtb&as Anna that Kati hit at schabdlIn
Hungarian this meaning is manifested in a slight change of the verb precedingitie @#otte

megas opposed tmegitotte

Hungarian children learn their language in much the same way that Engldtierctb.
According to MacWhinney (1985), however, because Hungarian is an agglutinativagang
and because the word order is so variable, the acquisition of individual words aasumes
particularly central role in the child’s development of communicative competéndact,
MacWhinney (1985) claims that the clearest indicator of the level of developmeent of
Hungarian child is not so much the length of sentences he or she can produce, but the

morphological complexity of the words contained in those sentences. Hungariarckihter



75

the two-word period at around age 1.6. The most important sufimesge between 1.8 and 2.8.
MacWhinney (1985) also claims that Hungarian provides an interesting caseofoeshi&e that
of Brown (1973), which attempt to predict the order of acquisition of grammaticpheroes

on the basis of semantic complexity. In Hungarian the formal complexity ofrgari
grammatical markers is held constant by the fact that nearly ak ehdjor markers are suffixes.
Moreover, all of these suffixes are subject to the same basic set of phoraldgié.e. of

vowel harmony) and many are subject to rules of linking-vowel insertion. Th&isit contrasts
sharply with the one in English where some grammatical markers amnénighemes, such as
articles and auxiliaries, and some are suffixes (edy.and discontinuous morphemes (e.g.

have+ -en.

Another area of grammatical function that deserves study in Hungarian gyntact
development is the contrast between the definite and indefinite (objective andigelpfeains
of the verb. This contrast between the two forms involves a rather complex setauftiomesr
between semantic and syntactic patterns. For example, intransitive veabsagre indefinite,
as are verbs whose objects are indefinite, adatgK egy macskat” vs. “latom a macskét see
a catversud see the cat The suffixes differ according to this in/definitenegsiersus-m, in

first person singular.

Despite these complexities, Hungarian children make few errors in tlogeabf
inflection after the age of approximately 3.6 (MacWhinney, 1985), but exactly hovetirayto
control the verb system is a question that has not been yet investigated adequededyndtie
in verbal morphology are very prevalent, however, in foreigners’ speech, whidinesigme

difficulty of this aspect of Hungarian.
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3.6. Late-emerging structures in English and Hungarian

Since reading comprehension may be dependent on knowledge and processing of
syntactic structures, and especially on the ones that emerge tglatieen the course of
language acquisition, they are of special interest for us, since theg@tbalery structures
that might cause one to be less effective in his/her reading comprehendiact, $everal
studies have shown children in the early school grades with poor reading comprehension have
comprehension problems in spoken language as well (e.g., Byrne, 1981; Stein, Caiins, Zuri
1984). Such findings provide evidence for the Structural Deficit Hypothesis, which has been
discussed in detail in Chapter 2. In the following section we will give an oveofitdve
structures that are considered to be not only milestones in children’s syntaetapdeent, but

also among the most difficult ones cross-linguistically.

Based on research in English and other languages, the first syntagiarg#tat appears
in children’s language is nouns (e.g., Gentner, 1981; Clark, 1983). The second most common
word class is something that Gentner (1982) calls the “predicate” categosysting of words
that name a property of nouns, and it later divides into verbs and adjectives. Word-cambinati
begins with two-word utterances. While it is possible that the first phpasdsced by children
are memorized units, the rapid increase in the number of multiword utterancestsubat

productive rules must play a role at some early point.

“One of the most interesting and important aspects of language acquisitierclslt’s

development of an ability to produce and understand complex sentences of various kinds”
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(Limber, 1973, p.169). The production of relatively complex English sentences begins around
the age of 3, when the mean length of utterances (MLU) is close to 4.0 (H. Cairns, 4996¢ a
first complex structures in children’s speech are object complements oresongphinals.

Some examples of these include the following:

(30) IwantJohn to go.

(31) Il show how to do it.

(32) Idon’tremember if | was there. (Limber, 1972: 174).

As communication requires more sophisticated structures with maturationenlslmguage
must have a way to mark the grammatical roles of the various phrases thatuwan thee
sentence. For example, in a sentendse“child fed the cat,there must be a way to indicate that
the first NP functions as the subject, and the second NP as direct object. Two of the most
common ways to convey this sort of information in languages are through lineawrpsitird
order), and affixation (case) (O’Grady, 1997), as is the case with Hungariae Eiglish is a
language with very strict word order, the few constructions in which the canonitahdai

word order is violated are very difficult for children. One such construction is th@as

fact, English-speaking children produce very few passive sentencelatensifages in their

language development, especially the full passive (see discussion in 3.6.1.).

When a child produces a yes/no question, it is very significant, for thisusguetjuires
movement of the auxiliary to a complementizer position. Similarly, the praductivh
guestions with inverted auxiliaries demonstrates movement from a lower tcea tigise. It
was mentioned in section 3.3., that relative clauses are among the most diffiziiires for

children to comprehend. One of the reasons for this is that the structure of d&aises is
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closely related to that efh-questions, since in both involve a somewhat similar moved element

(see section 3.6. 2).

Previously it was thought that by the time children begin school, they haveeatcoast
of the morphological and syntactic rules of their language. However, most reches of
English indicate that developmental changes in knowledge of syntactic and morphologica
continue to occur after age five, and throughout the school years. Therefore, actordin
Menyuk (1984) it is not the case that that on entrance to school the child has a fuly matur
grammar of the language, which might then be available for processtggealof written

material presented. In more recent studies Snow et al., (2005) also confirntggdtiesis.

There are obviously, then, areas of structural knowledge which remain to be acquired.
Furthermore, as has been mentioned, it is assumed by most researchgnsatiatadly
complex structures are those learned later, at the same time or eveheatthild has begun to
read. Since reading is a language-dependent skill, we can hypothessteutttates acquired
late would negatively affect reading comprehension until they are everlaaihed. In the
following sections we will discuss three late-emerging stingst that Martohardjono et al., (2005)
and others (e.g., Kieffer et al., 2007) have claimed are just those related ng readi
comprehension in English: the passive, centrally embedded relative clauksabardinate
adverbial clauses containing the temporal relatmefsreandafter. These structures will be
described as they occur in both English and Hungarian, which leads to the final disofi$isis
chapter: implications for the acquisition of these structures by Hungarraergaf English,

laying the groundwork for potential syntactic effects on NNL readingocengnsion.
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3.6.1. Passives

Many languages in the world utilize differemticesto put syntactic constituents in
various positions. According to O’Grady (1997), passivization has the effect ofmzomgahe
relationship between thematic roles and grammatical relations foundvie Baiglish sentences

such as (33), where the agém catserves as subject and the thaheecakeas direct object.

(33) The cat ate the cake.

Thereforethe goal of thematic passivization is to vary the focus of the sentence iy taki
advantage of a shift involving NP movement of the object to structural subjecopogiiter
passivization (34), the theme (i.e., “cake”) functions as subject while the pi@pbyiis used to

mark the now optional agent (i.e., “cat”):

(34) The cake was eaten (by the cat).

We can note that the agent is absorbed by the passive morphology of the verb. Furthermore,
sincecakebears the theta-role of theme, it will have to originate in object position. $ince i

occurs in subject position in passive, it will have moved from object position to subjeirposit

There are some effects of passivization: First, it affects the morphofdhe verb. In
(34) the verlteatis in its participial form and is accompanied by the auxilisyAlso, in the
passive sentence the AGENT of the activity is not expressed by an NP in anidapd$ive
want to refer to the AGENT of the action, we need to use an adjunct PP headed by the
prepositionby. This agent plays the same thematic role as the subject of the corresponding

active sentence, shown in (33).
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There are two types of passive in English: one is the verbal, as in (34), and the other

the adjectivapattern, as in (35):
(35) He was shocked.

This is primarily a semantic distinction. In addition, passives have besifiethgto
agentive, quasi-agentive and agentless in terms of whether they can or cannutithcan

agent. An example of an agentless passive, i.e., without a by-phrase, is shown in (36):
(36) The letter was sent yesterday.

The passive construction has a considerably long history of investigation in chikshEng
language development studies (e.g., Bever, 1970; DeVilliers & DeVjlli&f&3). In fact, it is
one of the most widely studied structures in child language. This interest probghigtes
from the structure’s early importance in constructing the theory of trangfonallinguistics by
Chomsky (1965), and also from the fact that children seem to have difficulty demgneg the
structure accurately (e.g., Bever, 1970; Whitehurst, Ironsmith & Goldfein, 1974dr&hilave
a strong tendency to interpret the passive as an active because of the reseoflpassives to

the NP-VP-NP meaninggent-action-objectpattern of active sentences

Other research has focused on the reversible and nonreversible active ared passi
sentences (e.g., Turner & Rommetveit, 1967). A sentence is consideredltevkitsi agent
and theme arguments can be switched without making the sentence implausibleantfe e
sentence (33) is non-reversible, Tdre cake ate the ca not plausible, whil&@he girl kissed the

boyandThe boy kissed the giare equally plausibl®.The most common error observed with

° Therefore children easily misinterpréttie boy was kissed by the gk “The boy kissed the gitiwhile
misinterpretation ofThe cake was eaten by the cas’'not likely(*The cake ate the cat).
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comprehending passive constructions is reversal as has been mentioned previously. Thus,

children treat the theme subject as if it were the agent and the agent aseftitevéireme.

Although linguists speak of a universal characterization of the passive @lmuier
and Postal, 1977; O’Grady, 1981; Dryer, 1982), there is no doubt that the passive is not a
language universal, for irrespective of how it has been defined, it has not betadatte
numerous languages of the Australian continent, Polynesian languages such asafdnga
Samoan, and many Native American languages, just to name a few (e.g.;sk@\wie84).
While the passive construction is not restricted to Indo-European languages, itlys mos
associated with accusative, subject prominent, reference dominated languagesyre/the
characteristics of the Indo-European group. It is difficult to determinactiol distribution of

the passive because of the lack of consensus of what passive is.

Whether or not the passive exists in Hungarian is somewhat controversial, althagigh m
linguists agree that it does not. For sure, Hungarian does not have a “gardefi{vassive of

the English type.

The agentless passive in Hungarian, as shown in the English example (36) above, does
not exist in the form that it does in Indo-European languages. In (37), fopkxavhen the
predicative adverbial participle phrase accompanies a finite copulagha@nd the participial

head form a complex predicate, sharing all operator projections, including AspP:
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(37) [TopP A kérdiv [AspP kivan [VP t toltve ]]]
The form in IS filled.
The form is filled in.

(Kiss, 2002, p. 225).

If the copula is in an unstressed position following a focus or a negative particldyeéhaain

verb will surface in front of the participle it belongs to:
(38) [FP A KERDIV van [ kitoltve ]]
The form IS filled in

It is the form that is filled in.

(39) [A kapu [ NegP nincs befestve.]]
The gate isn't VM painted.

The gate isn’t painted.

Some argue that in a construction like that of (40), the copulatadverbial phrase complex
functions as a kind of passive construction, as regular passive verb morphology idrextinct

present-day Hungarian (Alberti, 1998). The imperfective and perfectivetsaabthe copula



83

result in aspectually different interpretations, corresponding to the Englisirgoasnstructions

derived by the auxiliarpe andget/becomeiespectively:

(40)a. A kapu be van festve

The gate is/lhas been  (painting) painted.
(40)b. A kapu be lett festve.

The gate became (painting) painted.

According to Kiss (2002), the distribution of this construction in Hungarian is markédfiyedit
from that of the English passive. On the one hand, it is narrower; it can only beitsed if

subject is an affected theme undergoing a change of state:

(41) *Mari meg van latva.
Mary has been (seeing) seen.
(42) Mari meg van hatva.

Mary has been (moving) moved (emotionally).



84

At the same time, the distribution of this passive-like construction is also \watettat of
the English-type passive: intransitive verbs with an affected themesmbealpassivized” in this

way, and they allow only the imperfective copula:

43) A virag el van hervadva.

The flower is wilted.

(44) A ruha ki volt  fakulva.

The dress was faded.

These kinds of agentless “passives” could be called the stative constructions. Vidlezh de

from a transitive verb, they are very similar to a real passive constructiombsyntax and
morphology, but they have a function which is analogous to that of the English adjectival
passives. They may be used for asserting that their subject is/was/withieestate brought

about by the event denoted in the input verb. Except for some set phrases, a stativeiconstruc
can only be formed from perfective complex predicates or predicate complextsgea

change of the patient/theme argument.

Another construction (even though, non-standard), which could be called “perfective
dynamic passive” (45)-(46) differs from the above mentioned stative gotistr only in a small
detail: the verbbesz(become) is used in place of the copula. Since this construction is always
perfective, it has only two tenses: past and future. Perfective dynamieggsasan only be
formed from transitive verbs. As for their meaning, they are translatiqualadents of simple

past and future tense forms of English agentless passive.
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(45) A levél holnapra meg lesz irva.
The letter tomorrow-ONTO PREV will be written
By tomorrow, the letter will have been written.

(46) Péter nagyon meg lett verve.
Peter very PREV became beaten
Peter was very much beaten up.

(Komlésy, 1994)

Alberti (1997, 1998) claims that passivization can be interpreted as agent suppression or
patient preferring, or both. Hungarian opts for interpreting passivization as pa&ésrting,
which also licenses passivization in the case of unaccusative verbs wite@adfubject.
Choosing this type of “passive’ instead of the active verb form — (47 -a.Ha¥ primarily

aspectu al consequences:

47)a. A ruha Kki volt fakulva.
The dress was faded.

47)b. A ruha kifakult/ Kifakult a ruha.
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The dress faded. Faded the dress.

Preferring the patient in the case of (47a) means that the affectedtiespafient is

focused on.

A further argument against syntactic passivization in Hungarian can beibtiiée

properties of phrases headed by archaic active adverbial particiglesssin (48).
(48) New York-ba érkezvén mindjart hazatelefonaltam.
New York (into) arrive-PART soon hometelephoned I.
When arriving in New York, | phoned home immediately.

According to Komlosy (1994), these are the only participles that seem to havec siaj@on
which needs not be controlled and even may be filled by a lexical expression.o idallals
attention to the fact that the best conditions for syntactic passivization are fotrslkimd of

participial phrase.

In summary, Hungarian differs from English in that passive does not exist wrthe f
that is does in English. It has, however, passive-like structures that satigriook like the
English passive, but in fact, they are underlyingly quite different. Thisoasimilarity in
structure has potential effects on the acquisition of the passive by Hungariardeof English,
as will be discussed in section 3.7. The degree to which such syntactic effeststine English
reading comprehension of these learners is the primary subject of thisatiesefthus, it is

important to learn about each syntactic structure potentially having sutfiecn e
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3.6.2.Relative Clauses

We have already introduced relative clauses in previous sections, where wgselisc
sentence complexity and readability. Such clauses are very frequentémwréterial, as well
as oral language, and are therefore a critical structure for aaguisithe acquisition of relative
clauses has been studied extensively in the past thirty years. Theywdjtrése investigations
are concerned with children’s comprehension of relative clauses in EngljstBf@wn, 1971;
Sheldon, 1974; Smith, 1974; Tavakolian, 1977, 1981; Hamburger & Crain, 1982; Tager-Flusberg,
1982; Schuele & Nicholls, 2000; McKee & McDaniel, 2001; Kidd & Bavin, 2002). In English,
relative clauses are embedded clauses that modify noun phrases in the clause @b the

example, in

(49) [l found the book [that[you lost {]]].

the relative clause (RCjHat you lost modifies the nounlooK in the subject NPthe book.”

Diessel & Tomasello (2000) showed that children’s early relative clamsedtached
either to an isolated head noun or, more frequently, to the predicate nominal of a dapatar c

Some typical examples are given in (a)-(c):

(a) The girl that came with us.
(b) This is the sugar that goes in there.
(c) Here’s atiger that’s gonna scare him.

(Diessel & Tomasello, 2005, p.2).
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The same constructions seem to be characteristic of children’s @atlye clauses in many
other languages, including French, (Hudelot, 1980; Jisa & Kern, 1998), German (Brandt, 2005),

Hebrew (Dasinger & Toupin, 1994), and Indonesian (Cole et al. 2003).

In an attempt to determine the universal properties of RCs by comparingythiictic
form in a large number of languages, Keenan & Comrie (1972) proposed the Noun Phrase
Accessibility Hypothesis (NPAH). After examining 50 languages thagd that “languages
vary with respect to which NP positions can be relativized, and that the variatiomasdotn”
(Keenan & Comrie, 1977, p. 66). The range of accessibility goes from retagithe subject to
the object of comparison. The relativizability of certain positions is dependent on thia K,
and these dependencies are universal. Keenan & Comrie (1977) thus formulatedattobyie

Constraints (HCs) as follows:

1. Alanguage must be able to relativize subjects.

2. Any RC-forming strategy must apply to a continuous segment of the Aclkigssiigirarchy.

3. Strategies that apply at one point of the AH may in princgdse to apply at any lower point.

Empirical testing, however, revealed that the NPAH is not a viable hypstfasit cannot be

applied to languages such as Cantonese, Korean, or Japanese.

Universally, relative clauses — just like passives — have been widelydsardiaecent
research in psycholinguistics has proposed many theories in order to explagndédtein

processing difficulties of these structures. The question is what infludrecesmprehension of
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nested structures, in particular, sentences containing relative clausesdifgthead nouns in
subject position. In English, there are four basic types depending on whaetbétr@ head in
the main and in the relative clause is. If the head in both clauses plays the rolaibjebe we
get a centrally-embedded, subject-subject (SS) structure, as bregflygsked in section 3.3 and

now shown in (50):

(50) The boy [that likes the girl] chases the cat.

If the subject of the main clause plays the role of the object in the relatiseclae have a

centrally-embedded subject-object (SO) structure, as shown in example (51):

(51) The boy [that the girl likes] chases the cat

Furthermore, if the head is the object of both the main and the relative claesesgt

get an object-object (OO) structure, such as in (52):

(52) The boy likes the girl [that the cat chases]

Finally, if the head plays the role of object in the main clause, and the subject of the

relative clause, then we talk about an object-subject (OS) structure, like

(53) The boy likes the girl [that chases the cat]

The two major structural variables, then, are embeddedness, namely the role of the
complex NP in the sentence, and focus, or the role of the head noun within the complex NP.
Because of the rigid word-order of English, the role of head noun in the main clause is
inseparable from the fact whether the relative clause interrupts thelaase or not. This
means that in English one cannot really investigate the two factors indepenaersipjéct-

headed relative clauses are always centrally embedded. This is not theHasgarian, where
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due to its flexible word- order all varieties can be centrally embeddedctinf Hungarian one

can create minimally 144 different relative clauses based on the exam@e} (53).

Many early researchers investigated only one structural variadpl@nebeddedness,
without controlling for the second. However, even among those researchers whlbycaref
controlled for embeddedness and focus, there is no consensus about the relative difficot
the four sentence types. According to Diessel & Tomasello (2000) “...as ahgjdye older,
they begin to use relative clauses that are attached teraemlin a full-fledged main clause” (p.
2). In contrast to the main-clause object, however, the main-clause subjagtriarely
modified by a relative clause; in fact, in Diessel & Tomasello’s (2004) thare was only one

child who produced a few SS and SO relatives before the age of 5.

Sheldon (1974), for example, theorized that SS and OO sentence types would be more
easily understood than SO and OS, since in those the head noun has the same function in the
complex NP as in the matrix sentence. Tavakolian (1¥#®wever, argued against the parallel
function claim. She proposed the same order of difficulty (SS<OO< SO<OS)thw wi
different explanation: SS sentences were easily understood because ofreedetipuse
analysis; in other words, they are treated as coordinates rather than e’ sentences

are, on the other hand, poorly understood because they are analyzed as SS sentences.

DeVilliers et al., (1979) conducted a study similar to Sheldon’s and Tavakoliamg, usi
the same sentence types and act-out procedures, with a larger samgieipépts. Their data
suggest a different order of difficulty, primarily in that OS was no moredifithan SS. The

order of difficulty of their participants was OS=SS< OO< SO. Yet in anthieery, Kuno (1974)

19While Tavakolian revised aspects of the conjoinkdise hypothesis (e.g., Goodluck & Tavakolian,1)98 is
still one of the most frequently discussed hypatken the literature on the acquisition of relatila@uses.
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hypothesized that OS and OO relative clauses would be easier to acquir8 trah SO types.
He reasoned that when the embedded relative clauses interrupted the dgntemsimg directly
after the subject of the main clausethe phenomenon previously described as central
embeddedness, they would be more difficult to process than those relative clauses that

modified the object of the main sentence and thus came at the end of the sentence.

In most recent research, (as discussed in section 3.3.) within centrally embéaties re
clauses, the ones that are subject-extracted, i.e. SS, ard@g@sacess than object-extracted, i.e.

SO, relative clauses for a number of reasons that are discussed below.

First, the structure-based accounts that follow a generative approaclaclaiversal
preference for subject relative clauses. Second, the working-memory-basedagprety on
functional factors such as cognitive resources and integration constraints. Agadorthis latter
theory, object relatives are harder because there is a “larger numbepofaynncomplete
dependencies in the processing of object extractions” (Reali & Christianser?)200/fore
specifically, the previously discussed dependency locality theory (Gibson, GE&8n, 2000;
Warren & Gibson, 2002) is based on the principle that “dependencies between lexisadrié
constrained by both storage and integration resources.” (Reali et al., 2007, p. 2y, Finall
according to experience-based accounts, the observed difference may be @ xalid@aest in
part, by differences in exposure to statistical regularities of the lgagi¥acDonald &

Christiansen, 2002; Tabor et al., 1997).

Previous research has shed light on the distributional regularities of the akdioér
clauses in English. For example, Fox and Thompson (1990) examined transcripts df/natural

occurring conversations, exploring distributional characteristics of 414veetdduses. They
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found that the distribution of object and subject relative clauses varied according to the

properties of the head noun phrase of the main clause. For example, if the head noun phrase wa
an inanimate subject, such as in (54), object relatives were more frequent thanrslatjees,

while if the head noun phrase was an animate object, such as in (55) then subjec redative

more frequent than object relatives. King and Just (1991) also found that fixatiomirties

final word of the relative clause were longer for object relatives thrasubject relatives.

(54) The car that the man bought was (&)

(55) The student that liked the professor failed the exam. (SS)

Several other studies support the conclusion that an important difficulty in praressi
object relative clauses involves the assignment of patient role. Baird aliki[€8634) found
that recall of the action-patient relations was poorer in object relatimasn subject relatives.
Fraunfelder, Segui, and Mehler (1980) found that phoneme-monitoring times for targets
immediately after a relative clause were longer for object relakaeses than for subject relative

clauses.

In sum, there is a wealth of evidence to show that in English, at least, cestnakdded

relative clauses with extracted objects are more difficult than thosextititied subjects.

In Hungarian, comprehension is aided by relative pronouns that indicate whether the
sentence is object headed or subject headed. This contrast is possible becawsestétice of
two paradigms of verbal conjugation: the objective (when the object is definite) aadtiseabj

(when the object is indefinite) conjugation. In relative clauses, the contnass sedifferent
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purpose. If the head noun plays the role of the object in the relative clause, tise verb i
obligatorily indefinite even though the head of a relative is usually thought efressically
definite (Kuno, 1986), and this definiteness is even marked morphologically on theerelat
pronoun , as shown in examples (56) and (58) below. If the head noun is the subject of the
relative clause, the conjugation varies according to the definiteness of tbeiolie relative
clause; if the verb of the relative clause is intransitive, it will also appehe indefinite.
Therefore, the combination of thieaccusative marker on the relative pronoun (56)-(57) and the
indefinite conjugation on the verb serves as a double marking of an object-egtratitive

clause. Similarly, the combination of an unmarked nominative relative pronoun and tite defi
conjugation on the verb serves as a double marking of a subject-extractivg dkaise in

(56)-(58).

(56) SS:

A fid aki szereti a lanyt kergeti a macskat.

The boy-NOM who likes-DEF the girll-ACC chases-DEF the caf-AC

(57) SO:

A fid akit a lany szeret kergeti a macskat.

The  boy-NOM  whom(ACC) the gir-NOM likes-INDEF chases the cdaf-AC

(58) OS:

A fid szereti a lanyt aki, kergeti a macskat.

The boy-NOM likes-DEF the girl-ACC who chases-DEF the cda@-AC
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(59) 0O:

A fid szereti a lanyt akit a macska kerget.

The boy-NOM likes-DEF the  girl-ACC whom(ACC) the cat-NOM  chdbH3EF.

The role of the head in the relative clause is doubly marked: first, bynzakeng on the
relative pronoun (g on nominative and —t on accusative) and second, by inflectional markings on
the verb (g on indefinitive and —i on definitive forms). According to Keenan and Comrie (1977)
this means that the RC-forming strategy in Hungarian is case coding, fombign@usly marks

the roles of all nouns in both the main clause and the relative clause.

While English has the option to choose betwibahandwhoin case of animate nouns,
Hungarian has separate pronouns for inanineaate, @mely, and animate nounsaki), as shown

in (56) and their usage is obligatory.

Hungarian, unlike English, does not allow the zero form in object position. Therefore, a
sentence such a3tie man the woman loved was tali’not possible in Hungarian. We might
hypothesize that these types of relative clauses would pose an extradtgiffictdiungarians

learning English although this will not be tested in our study.

To summarize the similarities and contrasts between Hungarian andrEmedgitive
clauses, we note that in Hungarian all six orders of subject, object, and verb (SQ\5\33H
OVS, VSO, VOS) are grammatical, but the SVO and OSV are the default, suathémathe
object is modified by an article, then the order is SVO, and when the object isitedafid has

no article then it is SOV. The implications of these contrasts will be discussedtion 3.7. We
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now turn to the final complex structure in our investigation of syntactic comypkaxat its

potential effects on L2 reading comprehension.

3.6.3. Adverbial clauses containing the temporal relations dfeforeand after

Some subordinate clauses have adverbial functions, giving additional information that
modifies a verb or a main clause. The (adverbial) subordinator, introducingptbed®nt clause,
indicates the kind of relevance its clause has to the main clause. For examgpleptidénators
beforeandafterindicate that it is the time aspect of the subordinate clause that is relevant.

Examples of these are shown in (60) and (61) respectively:

(60) The teacher took attendance before he gave a quiz.

(61) After the teacher took attendance, he gave a quiz.

Temporal subordinators have been investigated extensively by researchensdissd st
have shown that children in the early school grades with poor reading ability eésprbhlems
comprehending these complex sentences. Not only are these sentences difieglish;
Ferreiro and Sinclair (1971), for example, found that sentences containing teongerdaerms
are difficult also for French-speaking children up to and even beyond the ages of 8 and 9. A
mentioned previously in Chapter 2, some researchers have interpreted thigiasgoaaean
that poor readers are delayed in acquisition of certain aspects of syntaxyiae,,1881; Stein,

H. Cairns, and Zurif, 1984).
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There have been two explanations offered to account for children’s difficulties wi
temporal terms. Most of the explanations (e.g., Clark, 1970, 1971; Amidon and Carey, 1972)
presuppose the existence of distinct stages in language acquisition. Devedtlgnmeneans
that some more complex structures emerge later than others and that prdstdreal ioitially
lack the knowledge to comprehend the late-emerging structures. Within a theorgreindiff
stages of acquisition of these structures, however, there are two explanatie attributes the
difficulty to semantic reasons and the other one to syntactic factors. Thatseexplanation is
that children fail to understand the meaning of specific connectives. This explasati
supported by Clark’s (1971) investigation of preschoolers’ comprehension of sentghces
“before” and “after”. She proposed a semantic feature model in which words raxedleae
feature at a time, with superordinate features learned first and pdsétuees learned before
negative features. Therefolmeforeis acquired earlier thaafter, for it is +Time, -Simultaneous

and +Prior, whilafteris +Time, -Simultaneous, -Prior (Clark, 1971).

Research within the alternative explanation attributes this difficollsymtactic features,
and the most important finding in this regard is that children under the age of 6 hadtgliffi
comprehending sentences containing temporal terms, especially when the cooceptuat

events and the order in which events are mentioned present a semantic conflict, s(éR)as i

(62) Before the bear pushed the horse, he pushed the dog.

In this sentence, the action of pushing the dog occurred first, yet it is mehiashe

On the other hand are sentences containing temporal terms in which there is a
correspondence between the conceptual order and the order of mention, such as in (63): (63)

After the bear pushed the horse, he pushed the dog.
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Sentences like (63) are hypothesized to be easier than the ones like (62) hecaaserts are
mentioned in the order of happening. A sentence like (63) does not put an unnecessary burden

on the verbal memory, and for the — especially begieader it is easier to process.

Furthermore, there is additional evidence to support this theory, namelgntetces

such as (64) do not pose the same problem as those like (60) do.

(64) Push the horse last and push the dog first.

Note that (64) uses coordination instead of subordination, which means easier processing

(Martohardjono, et al., 2005).

However, another line of research demonstrates that kindergartners’ freqoesvith
comprehendindpeforeandafter sentences are not random, and they do not depend on conceptual
order versus order of mention, but often involve the failure to carry out the command in the
subordinate clause. This error pattern has been observed in many studies (eleret\al.,
1979; Hamburger & Crain, 1982; Hsu et al., 1985) and it is in accordance with the claim of
Smith & McMahon (1970) that information in main clauses is more easily intedottedn
information in subordinate clauses. In fact, this is the case even in adulthood.tHraBani
McMahon's experiment, adults were presented with sentences contagfiargandatfter,
followed by the questiotwhat happened first?"or “what happened second?Although main
clauses were more easily remembered than subordinate clauses, andriisstve@re more easily
remembered than second events, there was no indication that the order in which eeents we
mentioned, affected comprehension. The order-of-mention hypothesis is orthogonal to the

proposition that any sentence witaforeis easier to comprehend than any sentenceaidiién
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Temporal adverbial clauses in Hungarian follow the same pattern as in Englistien
only difference being that Hungarian, as a PRO-drop langdatpes not require the personal
pronoun in the second clause. Therefore, the word order in Hungarian can be exactlgthe sam

as it is in English:
(65) Miektt a lany hazament, félhivta az apjat.
Before the girl went home, (she) called her father.

(66) A lany félhivta az apjat miétt hazament.

The girl called her father before (she) went home.
(67) Miutan a lany folhivta az apjat, hazament.

After the girl called her father, (she) went home.
(68) A lany hazament miutan félhivta az apjat.

The girl went home after (she) called her father.

There are two principles interacting in these sentences: one is thegpomaence of the
order of mention and the order of events, according to which in the chstoodandafter, (66)
should be easier than (65). The second principle is the relative difficulty of thheobrde
adverbial clause-main clause versus the main clause- adverbial clausedifgtmthis

principle, (66) and (68) should be easier than (65) and (67). In other words, to aid pgytkesin

1 A PRO-drop language is one that allows the prorinwsubject position to be dropped. In Hungarizaterb
carries the necessary information regarding pensomper, etc.
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main clause should come first, while the canonical order requests that the ordeit®f eve
correspond to the order of mention. Thus, the optimal case is when the main claussheced
adverbial clause while the event that came first also is the main cladkerelivere no
interactions between the two principles, then (66) should be the easiest to pranesserH

there is an interaction according to whadfter/miutanis considered easier for semantic reasons.

Pléh (1998) pointed out that even when the sentences are coordinative using the
conjunction wordand, we still inject logical timing into them as shown in (69). Thus (70)

sounds bizarre since the timing does not match the order of the two clauses.

(69) Vera entered the bathroom, and she brushed her teeth. (PIéh, 1998:136)

(70) Vera brushed her teeth, and she entered the bathroom. (Pléh, 1998:136).

To summarize the contrast between Hungarian and English in temporal adveusiesc
we find that the two languages operate the same way, and so the implications fibbe2 w
different from the previously discussed two structures, namely the passiveeaethtive
clauses. We will now discuss the implications of these linguistic and nativealg@m@cquisition
facts for the development of syntactic processing in the non-native language, natwagdar
our investigation of the effects of syntactic skills on reading comprehensioa mmoh-native
language. Therefore, the following section will examine how the above discusisitas ito

speakers who are in the process of learning a foreign/second language.



100

3.7. Syntactic issues in Second Language Acquisition

One of the central issues in the study of Second Language Acquisition (Shayae
the learner’s L1 plays in the process. It is assumed that the L1 will haesiisibtuence on both
the process and the final product of the SLA. The most frequent label for this phenomenon is
transfer, defined by Odlin (1989) as “The influence resulting from sitnésiand differences
between the target language and any other language that has been préumalugérhaps
imperfectly) acquired” (p. 27). It is also referred to as cross-latigunfluence, which is often
qualified by being either positive or negative. This labeling has beenzertiby researchers
primarily concerned with the processes underlying transfer (e.gch-&dfasper, 1987;
Sajavaara & Lehtonen, 1989), who claim that the distinction between positive angenegati
relevant “at the product level only, not the process level” (Ringbom, 2007, p. 30). Transer play
a part in the areas of syntax, morphology, phonology, semantics, pragmatics anitdine [Ear
our research, the most important implication of transfer or lack of it is widrtdeg syntax and

reading comprehension.

Researchers’ interest mostly concentrates on negative transéefefence) which is
described as “absence of concrete (positive) transfer, leading to subseuenassumptions
about cross-linguistic similarities between L1 and L2” (Ringbom, 2007, p. 31)a0r as
inappropriate influence of an L1 structure or rule on L2 use (Saville-Troike,.20063itive
transfer, could then be described as “the application of at least pamiakgicperceptions or

assumptions of cross-linguistic similarity” (Ringbom, 2007, p. 31). Saville-Tr@ik@6) gave a
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more direct definition by stating that “positive transfer is an apprepnabrporation of an L1
structure or rule in L2 structure” (p. 192). The ultimate question is to what extenlkiqguistic
knowledge has a facilitative or hindering effect on SLA and what counts as evideedber
positive or negative transfer. Clearly, for our participants — native Hunggpeakers having
knowledge of Slovak and learning English as a foreign language — native langueigm, f
language input, and other psychological and biological factors, such as age, attdude
motivation, cognitive style and personality traits also played a role in #mguage attainment.
However, since our investigation’s focus was on the role of syntax in non-nativegreadi

comprehension, we are only discussing some issues concerning crossidingflugnce.

One of the observations that drive theories of SLA is that there are limits dfettieoé
a learner’s first language on L2 (VanPatten &Williams, 2007). In othedsythere are
constraints on transfer. Odlin (2003) explains the notion of constraint as follovesiultit be
anything that prevents a learner from either noticing a similarity inrgtepface or from
deciding that the similarity is a real and a helpful one” (p. 454). Two of the meststing
attempts to explain constraints have looked at interactions between lingastieneral
cognitive capacities. The Transfer to Somewhere Principle (Andersen, 1988damn the
conditions that will induce learners to make interlingual identifications, @& ransfer to
Nowhere (Kellerman, 1995) position considers how cross-linguistic influence canexen
when there might seem to be no basis for interlingual identification. Andersen (&98@8}s
his discussion of transfer to syntactic transfer. He says that one of thertdibans for transfer
to occur is that the learner must perceive similarity between an elantbetli2 and a
corresponding element in L1: there must be transfer to somewhere. Kell@&908&h gtates that

if cross-linguistic similarity is reason for transfer, then wheeeglis no perceived similarity,
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there should be no transfer. This, however, does not directly follow from Andersgunisesnt.
Kellerman (1995) proposes a refinement of his principle to complement Andersercahdye
transfer “which is not licensed by similarity to the L2” (p. 137). Scha¢h883) also makes a

point that one’s L1 knowledge has as much influence on the learning of an unrelated LReas on t
learning of a related one. The somewhere/nowhere debate illustratesshmlipoof looking at
transfer from two points of view, both of them perfectly justifiable. The difteareihetween

them can be explained by researchers focusing on different types and aspractser.

One of the basic questions in transfer is what is transferred. Cruttenden (198dadies
the distinction between item learning and system learning, relating 1t &cduisition. This
distinction can be applied to SLA as well. Some learning takes place on an f{itamlbasis in
all areas of language: phonological, lexical, morphological, and syntactien We learner
perceives a similarity of forms between the two languages, and assummésuatygiof meaning,
there is a basis for establishing a simplified one-to-one relationship Inetandel item and an

L2 item, which Arabski (1979) calls “primary counterparts.”

Cross-linguistic similarity is one of the issues Ringbom (2007) notes andtée tstat
even though learners expect the vocabulary of a L2 to be different, they assutine slyatem
of grammar will work more or less the same way as their L1 does. Assumptionsatahdre
often based on previous perception. There are three different relations thetdwades can be
in: similarity, difference, and zero relation. Perceived and assumedrsiiesl are often difficult
to distinguish from one another for comprehension and production work in interaction. Some
studies, (Bergh, 1986; Kolers, 1966) for example, have found that there is more interdependen
between L1 and L2 in comprehension than in production. The consequence of this is thait there i

more transfer, more use of cross-linguistic similarities in L2 congmshn than in L2
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production. This has relevance in our study, since we only tested for comprehension, not
production as it is described in Chapter 4. On the other hand, it is remarkable thahessear
who downplayed the role of transfer, tended to restrict their discussion to syetaats in
learner production. As an example, we mention the absence of the passive form as it is
represented in English. Would that mean that Hungarian learners have exffielaeti
comprehending and properly interpreting this structure? These kinds of quesdiityes w

answered in Chapter 6, in the discussion of the results.

Another important issue in the study of SLA is the concept of natural order (or ahivers
sequence) in the grammatical development of L2. If there is a predictdbtaroL2 acquisition
for speakers of different languages, then transfer from L1 might beripsstant. This
predictable order is the basis for an earlier theory in SLA, The Natwlal Gliypothesis, which
claims that the order of acquisition is independent of instructional sequences ahd Benhe
advocates (e.g., Larsen-Freeman, 1975) of this hypothesis claim even thaatbeseorders
develop for both child and adult learners regardless of the complexity of the ssudduogvn
(1973) reported the L1 acquisition sequence of English morphemes and Dulay &8 (
replicated it with Spanish and Chinese speaker children learning English agsdr2thBugh the
order of L2 morpheme acquisition was not identical to the L1 sequence, it was,sndla
virtually the same for the two languages. The morpheme acquisition studideiosved by
other research in areas of syntax, and it indicated that there is also a pledetgence of
acquisition of negation, question formation and relative clauses. These findimgsaiidrof
continued speculation that innate mechanisms for language acquisition mayinuteoketd
early childhood. Bearing these findings in mind, let us examine the structures it sted,

and based on our discussion of transfer and the Natural Order Hypothesis, let useticto pr
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some possible scenarios regarding Hungarian speakers’ acquisition of Enghesiméatying

syntactic structures.

Since two languages can be in three different relations (see above dis¢uissioaye of
passive can be regarded as that of a zero relation, for this structure ds inexigylish is non-
existent in Hungarian (albeit controversially so). In other words, there is nathiney
transferred either negatively or positively. Ellis (1995:311) claims that ltbenae of a
structural feature in the L1 may have as much impact on the L2 as the preszuitiéenént
feature.” The procedural transfer that learners use in production can be of twarknuds/e
and inhibitive (Hammerly, 1991). While intrusive transfer leads to inappropriate uge
based items and structures, inhibitive transfer prevents or inhibits learningrtevuseords and
structures appropriately (Ringbom, 2007). In the case of Hungarian speakensg the
English passive, the lack of Hungarian passive would mean an inhibitive tramsfenost
likely manifest in underuse or avoidance in production of the English passive. Avoidayce m
imply that a particular structure, e.g. passive, is known (i.e. can be reed@md comprehended)

by learners, but not freely used by them (Levenston, 1971).

The relation that Hungarian has with English regarding temporal adverhiads of
similarity. Our prediction would therefore be that there is a positive trainsfe L1 to L2, and
Hungarian learners would not have difficulties with sentences contdiefog andafter. This is
orthogonal to the statement that difficulties would arise due to the inherent gaynptehis
structure in both languages. In other words, we would have to examine if our participdats m

significantly more errors on temporal adverbials in their L1 than witla¢tige sentences in L1.
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Relative clauses — due to the flexible word order of Hungarian — can eithmethiee i
relation of similarity or difference depending on word order. Since we usecttecammon
word order in our experiment, our prediction is that positive transfer is mostwkely
interpreting English relative clauses. Nevertheless, the fact that Hamg#ows a relatively
free word order due to numerous case markings and inflections, differenkcediffitulty of

the various relative clause types (SS versus SO) might occur.

We will return to our discussion of transfer in light of data analyses that follow
Chapter 5, where we will try to explain based on the participants’ errors whietirer
interpretation of certain structures is due to transfer (negative or pqsitios$-linguistic

similarity, or a feature of their interlanguage.

3.8. Summary

While Hungarian is typologically a very different language from English, aasfar
language development is concerned, the path of acquisition is more or less th&@kame
difficulties associated with some late-emerging complex structwesgroblematic for speakers
of both languages. Syntactic processes that enable students to understand ctergrieitang
structures can be labeled with numerous terms, depending on whether they takétpkace
initial, mid- or final stages of the process. Furthermore, the outside factocdmoplex a text is
for the reader, is measured by various formulas that do not take into account sentential
complexity, for the simple reason that there is no consensus about what coriiyéxity.

Finally, discussing our participants’ reading achievements and results synthetic tests in the



106

following chapters, we might wonder whether certain errors are caused ddystrece of the
structure in their L1 (passive), or simply by virtue of a natural order of develtpahile
developing their interlanguage. How learners of a relatively free woed [aadguage
(Hungarian) comprehend the late-emerging structures (passivesgrelatises and temporal
adverbials) in English in their high-intermediate stages of languag®devent, and how it
relates to their English reading comprehension are therefore the focisitidyr In Chapter 4,
the descriptive details of the study are given together with the researtiomgiasad their

respective hypotheses.
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Chapter 4

The Study

4.0. Introduction

This chapter presents the rationale for the study, the research questicasetaited
description of the participants, materials, and procedures carried out to dmsweir
research questions investigated in this thesis. The results will be presethiedubsequent

chapter.

4.1. Objectives of the study

As discussed in Chapter 2, studies investigating adults’ syntactic knowtedgation to
their reading comprehension are not very numerous. The number is even scarceeliah the fi
of non-native reading investigation. Therefore, our study looks into what contributes
successful non-native reading, in particular foreign language reading ¢mmgien, besides
vocabulary knowledge. In this respect it makes a significant contribution teliheffnon-

native reading research.

The main purpose of the research is to determine what role syntactic kno{uhelgéh
the native and foreign language) plays in foreign language reading comprehdinaiso.

investigates the relative contributions of first language reading ahititypther factors that
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were assessed by a questionnaire, such as reading habits in native and ndangatge,
and knowledge of other foreign languages besides English. We also investigttierw
syntactic abilities contribute variably to reading comprehension atehtf@roficiency levels.
In the following sections we present our research questions and the rationlaégrfor t

respective hypotheses.

4.2. Motivation for the research questions

The role of syntax in L2 reading has been supported in a study of bilingual childre
(Martohardjono et al., 2005), and it was found that there is a stronger relation betweglbi
children’s L1 syntax scores and their predicted L2 reading comprehension tleais thih their
L2 syntax scores and L2 reading comprehension. In order to further investigdieding, our
study targeted a different population in a different language environment: ahtéggoung
adults in an EFL (English as a Foreign Language) setting, who speak Haonganiatrast to
Spanish, the native language spoken in the child study. Therefore, the age natiagdargl
language learning experience of our participants differed from those lgfatttehardjono et al.
study. Consequently, our first research question asks if there is a contributibsyoftax
(Hungarian) to L2 reading comprehension (English) among an older population of non-native
learners of English. Furthermore, we also ask if there is a stronger coatribliti2 syntax to

L2 reading comprehension in this population, in contrast to the child study.

Our second research question is motivated by Barnett’s (1986) study in whiclusti¢Hat

L2 reading comprehension (measured by recall) increases according votaiblary and
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syntactic proficiency, but is related differently to each of these two moties at the medium
and higher levels but not at lower levels. On the other hand, according to Brisbois+{19198)
divided her participants into lower and upper level greuggammatical skills do not contribute
significantly to one’s L2 reading comprehension. There is a controversgdretivese studies
and our research question attempts to find out if syntactic skills contstagsuming they de-
differently to lower level L2 proficiency students’ L2 reading compreio@nfsom those whose

L2 proficiency is higher.

Our third research question inquires about the complexity differences amoacfisynt
structures and how they affect L2 reading comprehension. In Chapter 2Zcwgsdi two
hypotheses- the Processing Deficit and the Structural Deficit Hypothesesgarding

children’s difficulties comprehending complex structures in written diseour

Our study is loosely based on the Structural Deficit Hypothesis that claitrssy/thactic
development gradually progresses from inherently simpler to more completusts, and it is
the more complex structures that weak or disabled readers struggle with.cussedsin
Chapter 3, one of the criteria of complexity— and by extension difficulty truaftares is
determined by the order children can comprehend and produce such structurefarelhere
knowledge of simple structures is not considered to correlate with reading congoeha L1,
only complex structures are. Our research question attempts to find out whéénentdif

complex structures have variable effects on L2 reading comprehension.

There is another reason for asking the extent to which various syntactic sgucture

contribute to L2 reading comprehension: The non-existence of certain srsuictlrl that could
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negatively affect comprehension of these structures in L2, and thus, have an inghesttan

L2 reading comprehension.

Our last motivation for establishing a “complexity-rank” for the various syiota
structures comes from readability formulas which do not acknowledge sym@tiplexity as a

factor in classifying texts according to difficulty. This problem waswdised in Chapter 3.

The rationale behind our fourth research question comes from the L2 readingrétera
according to which reading comprehenstdrmeing a highly complex cognitive activity might
depend on numerous other factors besides L1 reading ability, L2 vocabulary araanin2agr
knowledge. Our research question asks whether there are other contributingddc2ors t

reading comprehension.

4.2.1. Research Questions

1. To what extent does syntactic knowledge contribute to reading comprehension as

follows:

a/ The effects of syntactic processing ability in native language (Hanyan reading

comprehension in the non-native language (English)

b/ The effects of syntactic processing ability in the non-native languagégik) on

reading comprehension in the non-native language (English)
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2.  What is the relationship between syntactic processing abilities and readipgebemsion

across different levels of non-native language proficiency?

3. To what extent do certain syntactic structures correlate more withatveneading

comprehension than others and why?

4. What other factors contribute to effective non-native reading comprehengjon (e

L1 reading proficiency, L1 reading habits, knowledge of another language, nohi@fba

4.2.2. Hypotheses

In order to formulate viable hypotheses, we need to consider previous researdinst Our
research question investigates whether there is a different contribtfeogof L1 and L2 syntax
to L2 reading comprehension, and if so, which one? While Martohardjono et al., (2005) found a
stronger relationship between bilingual children’s L1 syntax and L2 listéinamgbetween their
L2 syntax and L2 listening comprehension — a precursor to reading comprehension — our
hypothesis predicts the opposite for the young adult population we are studyings fohibe
following reasons: first, our participants’ L1 syntactic skills have beatiZed; and second,
their reading comprehension skills equal their listening comprehension skillstrohg
correlation between L1 syntax and L2 listening comprehension in Martohardjdris stualy is

probably due to the fact that children’s syntactic abilities at kindergartemigbénot have
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been developed fully (C. Chomsky, 1969). This is especially true for the less dolantaratge
in the case of bilingual children. Studies of oral language development havegirhliea
notion that children know most structures by the age of five or six. Certain systagttures
have not emerged in the syntactic development process as yet, and so this gap nafistdbede
the relationship between the two skills. Since our participants’ L1 syntadttiea are not in
the developing stages, but rather are mature, we predict that their Ldtisycdanprehension
will have no effect on their L2 reading comprehension. Instead, L2 syntax wallehsignificant
effect on L2 reading comprehension given that these adolescents are stippincies of

acquiring complex structures in the L2.

Furthermore, while aural comprehension has strong predictive value in $hetagds of
reading acquisition, in adults this predictive value fades, and listening andgreadin
comprehension rates level out. Therefore, for the first research questiondiet poecorrelation

between L1 syntax and L2 reading comprehension.

For our second research question we hypothesize that syntax will have the dffggéest
in the relatively lower levels of L2 proficiency and will have consideradsy effect in the
higher levels of L2 proficiency. This seemingly controversial predictioresdnom our
acknowledgment that vocabulary knowledge contributes the most to L2 readingchengon,
and so the largest part of linguistic knowledge consists of knowledge of Exise who lack
this knowledge will utilize their other source of knowledge, that of morpho-syntax Guarino
& Perkins, 1986) and syntax. If this knowledge is low, their reading comprehensiahlyeoul
correspondingly low; however, if this knowledge is relatively high, it lograaduld aid their
reading comprehension. Those with higher levels of linguistic knowledge wdldraadequate

range of vocabulary and so syntactic analysis will not be crucial fortéxticomprehension.
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Based on our discussion of positive and negative transfer in 3.7., we make predictions
about correlations between L2 reading comprehension and the various symaciices tested.
Our hypothesis predicts a stronger correlation between L2 reading andis\atidity for those
structures that are dissimilar in the two languages, namely retédivees and passives. The
structures that are similar or identical in the two languages will not showang sorrelation.
Transfer effects will manifest themselves in the following mannesrdang to our discussion in
3.7: if we perceive the “non-existence” of a structure as being on one end ofehenthiimilar
continuum, and “exactly the same” as being on the other end, the strongest corvatatl_2
reading comprehension will most likely be observed in passive structures (ieh,asinon-
existent in Hungarian), a moderately significant correlation withtivelglauses, and a
somewhat significant correlation with the temporal adverbials.

Our hypothesis for the fourth research question comes from research thaesnttiea
contribution of other factors to L2 reading comprehension. Most important of theselarthe ¢
that reading skills in two languages within the same orthography are trabhife It considers
the relative contribution of L1 reading ability. Given that our participaetewighly skilled
readers in their L1, we posit that their reading comprehension difficidtleés will not originate
from L1 literacy deficiencies, but rather from inadequate L2 knowledgeheteocabulary or
syntax. We hypothesize that L1 reading comprehension will contribute sagniifi to L2
reading comprehension among skilled L1readers. We also predict that readiagnhiabiwill
not contribute to L2 reading comprehension. While a non-verbal IQ test was given to our
participants to screen and exclude those with below average non-verbal I¢hotleelsize no

correlation between non-verbal 1Q and reading comprehension for the obvious reasons t
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reading is a highly verbal activity. Our hypotheses relating in pantitmldungarian readers of

English are reiterated as follows:

1. Syntactic processing ability will contribute to reading comprehensiailass:

a. Syntactic ability in the native language will not contribute signifigaatnon-native

reading comprehension.

b. Syntactic ability in the non-native language will contribute significaotlyon-native

reading comprehension.
2. Syntactic ability will contribute most at the lower levels of non-native
language proficiency, and it will contribute less at the higher levels obficiency.

3. Knowledge of certain syntactic structures will correlate difitir¢o non-native

reading comprehension, such that:

a. Relative clauses, subordinate clauses containing temporal adverbials, aives pass

will correlate more than active structures.

b. There will be effects of the native language such that those structure$féndtain
the non-native language (e.g. the passive) will show the strongest correldtilen, w
native and non-native language structures that are similar (e.g. temporaiadyevill

show weaker correlation to non-native reading comprehension.

4, First language reading comprehension will contribute significantly, whikeena

language reading habits, knowledge of another language and non-native language
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reading habits, and non-verbal 1Q will not contribute significantly to non-native

reading comprehension.

4.3. Participants

4.3.1. Experimental group

Participants in the experimental group were 65 twelfth graders attendigly schiool in
Galanta, Slovakia. Their ages ranged from 17 to 19, with a mean age of 18.3 years (SD .71).
Participants were administered a non-verbal IQ test to ensure thatasanormal intelligence.
One participant was eliminated due to lower than average non-verbal 1Q score @opkuaive
behavior. Thus, analyses were conducted on 64 students (26 males, and 38 females).eThey wer
recruited via the help of the school principal and local English teachers. Theadanof
instruction in the school is Hungarian, which is the native language of all thepzantgi
Participants’ background information was collected via a written questionnaitengarian. In
addition, all participants were foreign language learners of Engliséf,\@hom have been
learning the language in a classroom setting since the approximate dgensdring relative
equality among participants in their language learning experiences. Thgawember of years
the participants had studied English was 8. All participants were liter&tevak, but did not
speak it at home. Furthermore, all participants in the study signed the requirent ¢omas.
Execution of the experiments was in compliance with IRB protocol of the @itxetsity of

New York.
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4.3.2. Control Group

These participants were native English speakers between the agendf2d3(mmean age
22.5) studying at the Borough of Manhattan Community College in New York. They were
recruited through flyers that were distributed by professors of thedBrigépartment. Each
participant also signed the informed consent form according to IRB requiteofeBMCC
CUNY. This group only took the English version of the Test of Syntactic Comprehemsion i
order to ensure the reliability of drawings, and to have baseline confirmadipmt fact, native
speakers do not have difficulties with these types of complex sentences [orasémeetest.

Fifteen students participated in the testing, all of whom performed at ceiling.

4.4. Materials and procedures

In the study, the following six separate measures were used: four staedardiz
proficiency tests and two experimental tasks specifically designeédd@tudy. All of the tests
and tasks were group-administered. In addition, a written background questionisaire wa

administered. The tests and tasks are now described.
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|. Background Questionnaire

The purpose of the questionnaire was a) to ensure as much homogeneity of the
participants as possible; and b) to investigate differences participantshaighin matters that
could affect their reading performance, such as gender, reading habits, knowlettge of
languages etc. The entire questionnaire (20 questions) in Hungarian alortg #itblish

translation can be found in Appendix A.

II. Michigan Listening Comprehension Test

The University of Michigan English Language Institute Listeniogn@rehension Test is
a standardized proficiency measure designed to assess knowledge df graglisnar through
listening and writing responses to 45 multiple-choice questions. This measuveasarged to
determine the proficiency levels of participants in order to answer Res@aestion (RQ) 2,
namely what relationship, if any, can we find between L2 language proficeicl?2 reading
comprehension. The test questions were pre-recorded by a native English apdaiere
administered via a laptop computer. The participants listened to either anter@esequestion
as in (1), or to a one-sentence statement as in (2), and then checked the apprepoize re
from a three-choice written list (A., B., C.) on an answer sheet, as shown in exgin@ed (2)

below.
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(1) Do you know if Grandfather is coming for dinner on Thursday?

A/ Yes, we are.
B/ Yes, he is.

C/ Yes, they are.

(2) I've never seen snow here.

A/ There has been no snow in the past.
B/ There has been less snow in the past.

C/ There has been more snow in the past.

lll. Gates-MacGinitieReading Test (GMRT) Level 6

This standardized reading test is designed to provide a general assesseriing
achievement of native English speakers in grade 6. While it is designediverspeakers in
the 6" grade, an earlier pilot study revealed that Level 4 was much too easy fgratters
learning English as a foreign language. Therefore, we speculatecttehBlwould be an
adequate match for Tigraders, and Level 6 for ¥2yraders, our population in the research. The
test consists of a Vocabulary and a Comprehension section, with 45 and 48 items régspective
The time for the two sections is 20 minutes for the vocabulary, and 25 minutes for the

comprehension.

The vocabulary test measures reading vocabulary; the words are presentedfin a bri

context intended to suggest which part of speech the word belongs to, but not to provide clues to
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meaning. Participants are expected to select the word or phrase out of fiveepdssites that
is closest in meaning to the test word, which is underlined. An example is shown in (8), wher

choice A) would be the correct response:

3) -a big garage

A/ place for cars
B/ machine
C/ sidewalk
D/ covered porch

E/ cloth sack

The comprehension section measures readers’ abilities to read and understeamat diff
types of prose. All of the passages are taken from published books and periodicalsreSome a
fiction, and some are non-fiction, from various content areas, and written irety \drstyles.
The content is selected to reflect the type of materials that studentsat@aragrade level are
required to read for schoolwork and choose to read for recreation. Some questions require
participants to construct an interpretation based on a literal understanduegpaSsage; others
require them to make inferences or draw conclusions. The comprehension sectiozaals@m
the ability to determine the meaning of words in an authentic context. Examplesfdates a

literal question from a non-fiction context, where D. Is the correct response:
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(4)

Sometimes not very often — we get two full moons in one month. That second full moon is
called a “blue moon”. No one knows why. Now we say “once in a blue moon” to mean “once

in a long time”.

To be a “blue moon,” the moon must be.....

A/ dark
B/ long
C/ blue

D/ full

IV. Hungarian National Reading Competency Measure (OKM)

The reason for administering a native language reading test was to ensnce that
participant had reading disabilities, i.e. that each scores within the 'naangk. The
Hungarian Reading Competency Measure was selected as it is the staddaatirey test of
the Hungarian Ministry of Education that is administered every year to 8aéfi, 4nd 16
grader. Since the highest level of this measurement is at'fhgrdde, we had no choice but to
use it even though our participants were in tHlégjztde. Also, this test measures only
comprehension of different styles of prose, some of which are extensive in length. The
participants select their answers on a multiple-choice questionnaire. WEitglish, reading
tests always contain a separate vocabulary section, the Hungarian testtedatusively

concentrates on inference making, tone of prose and other aspects of comprehension.
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V. Naglieri Nonverbal Ability Test (NNAT)

As noted above, we administered a non-verbal IQ test to ensure that our pastivgrant
all within the normal range of cognitive ability. The NNAT is a 38-iterhdéson-verbal
reasoning, such as reasoning by analogy, serial reasoning, and spatialatisnalihich are
said to be independent of language proficiency or educational background. Treotektials
that its scores are predictive of academic success, and has a varietyabioadl applications.

It has separate test levels from Kindergarten through Grade 12. Level @seddsr grades
10-12, and thus was used in our study. Test questions include items that ask for reasoning by
analogy, serial reasoning and spatial visualization. Reasoning by witalng require the

students to recognize the logical relationship between several georhefréss Serial reasoning
items require students to recognize a sequence of shapes and changes iretioe sggatial
visualization items are among the most difficult ones, for they require studeetognize

rotations or shapes that intersect.

VI. Test of Syntactic Processing in Hungarian

As indicated in the theoretical background in Chapter 2 and Chapter 3, certain syntacti
structures are believed to be harder to process and understand than others. Heda detai
description of each syntactic structure, please refer to Chapter 3. (Seeéelion 4.4.1. for
details regarding the number of test items per structure). In order t@ ¢hauparticipants are

competent in their abilities to process complex syntactic structures i fheirtest was
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developed that was based on previous research by Martohardjono et al'{2005)task
involved a set of line drawings, out of which one accurately reflects the meartivgsyintactic
structures involved. The sentences were read aloud by the experimehe&sr @gpeared on the

screen. The example below illustrates the procedures that were followed.
5) A nagymama bantotta az orvost a kérhazban.
The grandmother  hurt the doctor the hospital [in].

The grandmother hurt the doctor in the hospital.

12 The format of our stimuli was carefully choserréfiect as closely as possible the ability to cazhend
sentences, as opposed to produce them. Many pfévé@us studies used poorly controlled productasks (e.g.,
cloze test) to measure comprehension. For moceisifon on the importance of comprehension task® istudies,
see Klein & Martohardjono (1999).
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Below the sentence, the following three drawings appeared, marked with A, B and C:

Of the three drawings, one was always semantically anomalous, whil&éndéved were the
contrasts being tested. Thus, in Example (5) — which tests the participant'standieg of the
active voice — C is the semantic distracter, while A and B present the tbeirastested. At
the same time, the participant has an answer sheet on which to circle thbaethesst
corresponds to the drawing that matches the sentence at the top of the slide. tlitiubeated
in (5), drawing B matches the meaning of the sentence presented so thpgrdmnist circle

the letter B on his/her answer sheet.
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The drawings were scanned into a PowerRmi@sentation, and were projected on a
screen, thus ensuring adequate visibility of the pictures for all particifizdis.slide
disappeared automatically after 15 seconds, after which a blank slide follomaatbther 15
seconds before the presentation of the next slide. There weren30ntéhis section. In addition,
there were 5 practice items in the beginning of the session in order to establishtine and

ensure familiarity with the task.

Appendix D gives a complete list of the sentences, while Appendix E provides the actua

test.

VII. Test of SyntacticProcessing in English

This test was identical to the Hungarian version, except that the senteritess atrihe
top of the slides were in English and were read aloud by the experimentetigh lmgjead of
Hungarian. The same structures used in Hungarian were used in the English versibnlas w
addition, 6 passive sentences were added to the test items (see descriptioesoftdrad
below). Therefore, the English version of the test was slightly longer, makingitad 86
items as opposed to 30 items in the Hungarian version. Example (6) shows a set of dnatvings
tests the passive voice. Here, A and B reflect the contrast being tested; wihthe semantic

distracter.
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(6) The mother was kissed by the father in the theater.

4.4.1. Stimuli used in the Tests of Syntactic Processing

Lexical items used in the English sentences were controlled for frequerthg, i
following manner: Thorndike and Longe’s (1947) The Teacher's Word Book of 30,000 Words

was used to select vocabulary items that occur at least 100 times pan mdlids, and at least
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1,000 times in selected 120 juvenile books. Furthermore, verbs were all presentedmplie si

past tense; in the case of the passive voice, the past participle was wspdrad,rwith the past

tense marked on the auxiliang Verb choice was balanced, so that regular (esg;kissed,
visit-visited, push-pushgdrregular (e.gcatch-caught, see-saw, buy-bouglaind unchanged
(e.g.,hurt, hif) forms of the simple past tense (in the active, relative clauses and subordinates

with temporal adverbials) and past participle (in the passive sentences)sed. Moreover,

only animate nouns were used in order to make sentences reversible, and thus, plausilsle, such a
in (6), in which botimotherandfathercan function as the subject of the sentence. Finally,
sentence length was controlled for, making the average sentence 11 s\dladpleSée below

for more details of stimuli for each structure tested.

As previously discussed in Chapter 3, the following structures were tested:

In Hungarian:

Relative clausegfN=12 within which only subject headed sentences were tested of two types:

1. Subject-Subject (SS) (N=6) relative clauses, where the subject of theereliause is

identical with the subject of the main clause, as in the example (7):

(7)) A rovér [aki az orvost latta] magas volt.
The nurse who the doctorACC saw tall was.

The nurse that saw the doctor was tall.
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2. Subject-Object (SO) (N=6) relative clauses where the object of thigeamuse is identical

to the subject of the main clause, as shown in (8):

8) A rhveér [akit latott az orvos| magas volt.
The nurse whom saw the doctor tall was.

The nurse that the doctor saw was tall.

As mentioned in Chapter 3, due to word order flexibility in Hungarian, SS and SO relative
clauses are not always centrally embedded (as they are in English)vdtionwerder to make
the structures comparable in difficulty with their English counterpaas;hese to test this
particular word order. In addition, this is one of the two most common word ordersfeesiJgyi

3 native Hungarian speakers independently.

For each sentence that appeared in one condition, (e.g., SS relative) a matemee sent
i.e. using the same lexical items, appeared in the other condition (e.g., S yedatishown in

(7) and (8) above.

Subordinate clauses containing the temporal termgeforeand after (N=12)

The sentences containibgfore(N=6) were divided into two categories, depending on the
placement of the subordinate clause. This is because the location of the adiarbel
influences processing difficulty (as explained in Chapter 3). One set (fda8)ined the
subordinate clause sentence-initially (N=3), as in (9) and the other contairsedbtindinate

clause after the main clause, i.e. in sentence-final position (N=3), as in (10).
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(9) Mielétt  a fiu megvacsorazott, befejezte a hazi feladatéat.
Before the boy had dinner, finished the home work-POSS

Before the boy had dinner, he finished his homework.

(10) A fia  befejezte a hazi feladatat fittel megvacsorazott.
The boy finished the  home work-POSS (poss.) before had dinner.

The boy finished his homework before he had dinner.

The sentences containiafter (N=6), were also divided into two types for the same
psycholinguistic reason: one set (N=3) contained the subordinate clause neeanitel
position as in (11), and the other (N=3) contained the subordinate clause in sentence-final

position as in (12).

(11) Miutan a férfi  meglatogatta az anyjat, megebédelt.
After the man visited the mother-POSS had lunched.

After the man visited his mother, he had lunch.

(12) A férfi megebédelt miutan meglatogatta az anyjat.
The man lunched after visited the mother-POSS

The man had lunch after he visited his mother.
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Simple Active SentencegN=6). In these sentences the subject noun, verb and object appear in

SVO word order as shown in (13):

(13) A lany megrugta a fiat a jatszotéren.
The girl kicked the boyACC the playground PREP.

The girl kicked the boy in the playground.

Total sentences used for the Hungarian stimuli: 12 relative clauses

12 before/after

6 active

N=30

In English:

The English stimuli matched those of the Hungarian test, except for the passevéagoic

indicated in Chapter 3). Specific examples of the English version are given bel

Relative clausegfN=12) within which centrally embedded subject headed sentences were tested,
out of which six were SS relative clauses, as shown in example (14), and 6 weratS® rel

clauses, as illustrated in (15):

(14) The nurse [that saw the doctor] was tall.
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(15) The nurse [that the doctor saw] was tall.

Subordinate clauses containing the temporal termbeforeand after (N=12)

Again, the position of thbeforeandafter were divided into two types. Three of the sentences
the temporal terrbeforeor after occurred sentence initially, as in (16) and (18), and in three

they occurred post-sententially, as in (17), and (19).

(16) Before the man visited his mother, he had lunch.

(17) The man had lunch before he visited his mother.

(18) After the man played football, he called his wife.

(19) The man called his wife after he played football.

Active simple sentence$N=6) such as in (20):

(20) The child fed the mother in the hospital.

Passive sentencg®=6)

Since the passive in Hungarian does not exist in the exact form as it does in Esggish, (
Chapter 3) we speculated that in English this structure might pose potenitaltgifor

Hungarian speakers. An example of this set of stimuli is shown in (21):
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(21) The mother was fed by the child in the hospital.

As the numbers show, the English version of the test was longer by the 6 additional

passive items, thus making the total number of the English sentences 36. (Appendix C).

Total number of sentences used for the English stimuli:

12 relative clauses
12 before/after

6 active

6 passive

N=36

4.5. Procedures

Data were gathered over a three-day period in April, 2006, in three sepasid@seIn
each session, participants performed at least three tasks. All patsa@pi@nded a session
where the purpose of the study was explained in Hungarian, and were distributédrthed
Consent form to be either signed by them, or by their parents in case they nem®e niihe
background questionnaire was also distributed, and participants were askachttheet

completed forms the following day.

The first testing session was conducted in a large auditorium of the Hungarian Hig

School in Galanta. This room is routinely used for testing. The principal of the sciefigl br
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talked to the students at the beginning of the testing session, and asked them toecaogera

take the tests seriously.

The first task administered was the Test of Syntactic Knowledge in Enghish did not
require an additional timing device, for the PowerPoint automatically pedj¢ice slides in 15
second intervals. The entire test took about 20 minutes to complete. Without a break, the
participants went on to the next task, which was the test of Hungarian Reading €wypet
The participants were given brief instructions, and were reminded about the®@-tme limit
to complete the test. The end of the session was followed by a 20-minute break. When
participants returned, the Naglieri Nonverbal Ability Test was distrihdite which participants
also had 30 minutes. After this test, the participants were dismissed for tlzndayere told

that the testing would continue the next day.

The next day participants started with the Gates-MacGinitie Readihg Ties test was
one of the most demanding and took 60 minutes, including instructions. After the session,
participants were given a 30-minute break. The testing continued with the Midhigiening
test, which took 30 minutes, and without a break, students went on to the last task, the Hungarian
Test of Syntactic Knowledge, which took approximately 17 minutes. On the final dayiogte
participants who had missed either the first or the second session were festatelsein

smaller rooms.
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4.6. Summary

The standardized tests used in this research study were selectedniineégparticipants’
general abilities necessary for this research. The synténtidisselected for the Hungarian and
English tests of syntactic knowledge aimed at measuring participants’ tamdiéng of
decontextualized sentences as accurately as possible. The procedurgsouat this
investigation were carefully administered in order to comply with reqenésrcommonly
followed with human subjects, and to ensure validity and reliability of the résdargether the
elements of the study were constructed and administered in order to determaie slyatactic
processing plays in reading comprehension, the primary focus of this disseriatiba.
following chapter we will first give a detailed description of the scoriethwds for each test,

along with a statistical analysis of the findings.
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Chapter 5

Results

5.0. Introduction

The previous chapter described the design, the procedures and the materialsttatyour
while this chapter provides the findings, presenting the statisticalg@suélation to each
research question. The data of the study are presented in 21 tables, which inclugtgveescri

statistics as well as correlational and regression analyses.

The primary goal of this stuglyas emphasized in previous chaptens to determine the
contribution of syntactic skills to L2 reading comprehension. We also present gsisanobthe
relative contribution of syntax to L2 reading comprehension across differenalgang
proficiency levels. Moreover, we compare and contrast various syntactittisgsuaccording to
their degree of contribution to L2 reading comprehension. Finally, we invedtigateat extent
other factors, such as non-verbal 1Q, reading habits and especially L1 readimgelension,

contribute to L2 reading comprehension.

5.1. Descriptive statistics

As we mentioned in Chapter & control group of native English speakers (N=15)

between the ages of 21 and 26 was used to ensure the validity of the syntax test. This group
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scored at ceiling (100%) on the test of English syntactic comprehension, aovseavbeonly

present the results of our experimental group.

Table 1 Description of participants

Participants Number Mean age Standard deviation Min. Max.
Male 26 18.4 .702

Female 38 18.2 714

Total 64 18.3 .709 176 19.6

Table 1 gives the description of participants according to gender and ageip&@diwere 26

male and 38 female students whose mean age was 18 years and 3 months.

The following table (Table 2) shows the mean correct scores for all partisiin each test taken.
The seven measurements that were usadd were described in detail in Chapter gielded
the following means, standard deviations and raw numbers for minimum, maximum and item

totals.



Table 2 Descriptive results of the variables

Variable Number of| Mean Std dev. | Minimum| Maximun Total
o correct number

participants of items

English 64 19.85/44% 11.27 0 44 45

reading

comprehension

English 64 21.29/52% 6.05 8 35 40

vocabulary

English 64 31.10/69% 6.61 17 44 45

proficiency

(Michigan)

Hungarian 64 16.90/77% 3.08 10 22 22

reading

comprehension

English 64 33.57/93% 3.06 25 36 36

syntactic

processing

Hungarian 64 29.35/98% 1.46 23 30 30

syntactic

processing

Non-verbal IQ| 64 28.88/76%4.84 15 37 38
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One of the most striking results is the ceiling performance on the HungantactsyProcessing.

This result is obviously highly skewed by the ease of the test. The Englishti8ylAtacessing

yielded a near-ceiling result at 93%. What this all means will be distus&thapter 6. The

widest range (with SD of 11.27) was found with the English reading comprehensiorhest, w

the participants scored anywhere between ceiling and floor (0 minimum and #umegut of

the possible 45). The English vocabulary and the English proficiency tests alscepraduc
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relatively wide range of scores, most participants scoring in the mié-rdtigngarian reading
comprehension and the non-verbal 1Q resulted in almost the same percenmt(¢araaxl 76
respectively), with relatively small SDs. These results indicate aticipants’ high non-verbal
intelligence and relatively high first language literacy level in &oidio their relatively high L2

proficiency.

5.2. Relationships between L2 reading comprehension and the indepenten

variables

The data were analyzed using STATA 10.0 software. In order to find out how thesvari
factors relate to L2 reading comprehension and to each other, we performedadi@oaie

analysis which is shown in Table 3.
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Table 3 Correlations between all the variables in the study

English | English English | Hungaria | Hungaria | English IQ
reading | vocabular | syntax | nsyntax | nreading | proficienc
comp y comp. y

English 1.000
reading
comp.

English 0.543** | 1.000
vocabular

y

English 0.475** | 0.552** 1.000
syntax

Hungaria | 0.292* | 0.143 0.225 1.000
n syntax

Hungaria | 0.376** | 0.396** 0.476** | -0.003 1.000
n reading
comp.

English 0.399** | 0.518** 0.558* | 0.202 0.245 1.000
proficienc

y

Non- 0.282* | 0.490** 0.416** | 0.050 0.31* 0.252* 1.00

verbal 1Q 0

*p< .05 **p< .01

Table 3 reveals that all the variables significantly correlateu Eriglish reading
comprehension. L2 vocabulary correlates most highly with L2 reading comprahnéh&i43),

as reported in many studies previously discussed in Chapter 2. The second most highly
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correlated variable indicates that L2 syntactic ability has a very paiwegfght in reading
comprehension (0.4754), supporting the main hypothesis in this study. Going down in rank we
find the third highest correlation to be English proficiency as measured byi¢chgydh test

(0.399). Hungarian reading comprehension is the next on our correlation rank (0.376). Finally,
the non-verbal 1Q’s low, yet significant, correlation is not totally unexgee(.282), and will be

discussed in Chapter 6.

Let us look at other correlations among the independent variables. English vocabulary
knowledge most highly correlates with English syntax (0.552) and English profidi@ady),
while non-verbal 1Q and Hungarian reading comprehension are also quite highpnefaton
coefficients measuring 0.490 and 0.397 respectively. Both results are somewhagmizeh
that the Hungarian lexicon is not related in any way to that of English, and dltioetinan-
verbal 1Q test presumably taps into different abilities from the vocabwsty English
vocabulary did not correlate with Hungarian syntactic abilities. The coorlaetween English
and Hungarian syntax (0.225) did not reach significance. Potential reasons fauhiwitebe

addressed in Chapter 6.

English syntax and English proficiency correlated the most highly of all tiebles
(0.558). The two tasks were somewhat similar in that both measured gramhkratigkddge,
though the Michigan listening test did not test any of the structures that wéomesang on in
the syntax test. English syntax also highly correlated with Hungariamgeaainprehension

(0.476). Finally, English syntax and non-verbal IQ correlated with each other at the 0e416 le
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Furthermore, Hungarian reading comprehension and non-verbal 1Q indicatdiaasigni
correlation (0.318), but not with English proficiency. Finally, English proficiedsy correlated

with non-verbal IQ (0.252), though the correlation was weaker than the others’ (palQait

The inter-correlation of variables is usually a problem for research,doggests that the
variables are not totally independent from each other. The highly complex task ofjreadin
comprehensior- and the measurement oftinvolves skills that overlap: word knowledge,
syntactic comprehension, and inferencing. When testing for syntactic comgiceheve tried
to reduce the level of “contamination” of these skills. For example, words used ymthaetis
test were pre-taught and the sentences were read aloud by the reseadtigion to the
participants reading the sentences to themselves. Furthermore, the Mickigdrateal
sentence comprehension did not involve structures that were tested by the tesbgfasynoted

above.

The above described findings will be important in determining the level of lwotdm
of some of the variables according to our research questions. The followingseltsicuss the

regression analyses and the results for each research question.

5.3.Research Question (RQ) l1la/ and b/

1. To what extent does syntactic knowledge contribute to reading ebemmion as follows:
a/ The effects of syntactic processing ability in L1 (Hungarian) afimgaomprehension in

the L2 (English)?
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b/ The effects of syntactic processing ability in the L2 (English) onrgaimprehension

in the L2 (English)?

Both questions ask the degree of contribution that syntactic skills have on reading
comprehension in an L2. In order to answer them, we regressed the two variabteaof sy
(English and Hungarian) that do not correlate with each other to see theendeat effects.

The results are shown in Table 4.

Table 4 The contribution of native and non-native language syntactic procaisgitygto non-
native (English) reading comprehension

English reading| Coef. Std. Error t P>|t|
comp.

English syntax | 1.5874 4154 3.82* 0.000
Hun. syntax 1.5074 .8705 1.73 0.088
N =64

F (2, 61)=10.84
R-squared = 0.2623
Adjusted R-squared = 0.2381

Percent of variance = 24%

Table 4 shows us that 24% of variance in the dependent variable (English reading

comprehension) is explained by the learners’ knowledge of syntax, and thatisaiigity in
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English is a statistically significant estimator for English readmmprehension (t=3.82).

Hungarian syntax, on the other hand, has a much weaker effect (t=£.73).

If we take out Hungarian syntax from the regression, the results indicaEntyiesh
syntax explains most of the variance (21.36%), showing its strong contributi@réading

comprehension. This is displayed in Table 5.

Table 5Contribution of English syntactic processing to English reading comprehension

English Coef. Std. Error t P>t
reading
comp.

English 1.7498 4111 4.26* 0.000
syntax

N =64

F(1, 62)=18.11

R-squared = 0.2260
Adjusted R-squared = 0.2136

Percent of variance = 21.36%

In answer to Research Question 1, then, we can say that while L1 syntadiesaiave

some effect, syntactic abilities in L2 have a much stronger effect osadihg comprehension.

5.4. Research Question 2

13 Due to the fact that L1 syntactic processing veakighly skewed by its ceiling effect, we cannotkeéar-reaching
conclusions of its contribution (which was 7%), aadwe will only briefly discuss it in Chapter 6.
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1. What is the relationship between syntactic processing ability and L2 reading

comprehension across different levels of L2 proficiency?

In order to answer this question, we tested our participants on the Michigan test,svehich i
standardized proficiency test used for placement purposes in many collégesarfwe utilized
was the listening comprehension section that tests aural grammar comjorebgmaultiple
choice responses to one senteragther a question or a statemenprompts. We divided our
participants’ scores on the Michigan into two medians enabling us to have more robussnumbe
in each broad group. Thus, we had a bottom and a top proficiency group with 32 participants in
each group. Itis by chance that the median is also equal to half of our patsicipaorder to
ensure that the two groups are in fact different, we performed a t-test.rolipestatistics are

given in Table 6.

Table 6 Descriptive statistics for the low and high proficiency groups

Michigan Number Mean Standard deviation
Proficiency

Low 32 .5681 .0925

High 32 .8139 .0660

After a paired-samples t-test, we conclude that the two groups asticatyi different t (31)= -

12.32, p<0.001, clearly representing two distinct proficiency levels.

Table 7 gives the contribution of Hungarian and English syntax to reading comprehension fo

each proficiency group, where the top two rows (the scores for English andridorgyatax)
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indicate the upper range of proficiency scores, and the bottom two rows indiciaeeheange

of proficiency scores:

Table 7 The contribution of syntactic processing to English reading compreherioirag to
English proficiency (high versus low)

m

English reading Coef. Std. Error | t P>|t| Degrees of freedo
comp.
F(2, 29)
English 4.500 1.877 2.40* 0.023 F=5.97
syntax
R squared=0.291
HIGH | o _ | ============== | =mmemmmmememe | mcmcecemceoes | comceceeeeeee
Adj.R
MICH. | Hungarian 3.744 2063 181+ 0.080 squared=0.242
syntax
PROE. Per.centage of
variance=24.2%
N=32
English .085 428 2.30* 0.029 F=3.19
syntax _
ow | | R squared=0.1805
MICH. | Adj R

Hungarian

squared=0.124
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PROF. | syntax .618 .812 0.76 0.453 Percentage of
variance=12.4%
N=32

In order to find out the exact contribution of English syntactic abilities to &nghading
comprehension in the two different groups, we performed a stepwise regression. WhariaAdung
syntax is held constant, English syntactic processing contributes 12% ofiime®an the high
proficiency group, and only 3% in the low proficiency group. However, when English sgntax i
held constant, it explains 17.5% of the variance for the high proficiency group, and 13.6&6 for th

low proficiency group.

We can conclude from Table 7 that at the higher level of English proficiencygnitared
effect of syntactic processing is similar (t=2.4) to that of the lower E€hglish proficiency
(t=2.3). In other words, syntax seems to be an equally important contributordadi@g
comprehension at least at the higher levels of L2 proficiency. We cannot contirsc@nfirm
our hypothesis regarding L2 syntax’s contribution to L2 reading at the low¢ofev2

proficiency, for clearly, our participants’ L2 proficiency was reldgivegh.

In answer to Research Question 2, then, our results show that syntactic skilsitentr
equally to English reading comprehension for learners at both higher and loglishEn
proficiency levels, in contrast to our hypothesis, which posited benefits for theléwets
students only. While the reasons will be further discussed in Chapter 6, we nigghes¢athat
our population’s results indicated a rather high level English proficiency; inwtirds, our
participants were not low enough in their proficiency to be able to yield amyeadiffe in syntactic

contribution to L2 reading comprehension.
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5.5. Research Question 3

3. To what extent do certain syntactic structures correlate more strotigly2vieading

comprehension than others and why?

Before we attempt to answer this question, let us look at the descriptivecstafishe
mean correct on the English syntax measure. Table 8 gives the mean peraantéatjefcthe

different structures.

Table 8 Mean percent of correct answers to English structures

Mean percent Standard
correct Deviation
Sentence structure
Active 97.91 5.55
Passive 94.01 11.64
Relative clauses (SS & SO 93.48 10.01
combined)
Temporal adverbials (before 90.36 13.21
& after combined)

We can note that our participants performed quite well on all structures, but there we

still statistical differences in performance between them:djaatits performed best on the
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active sentences (98% correct), and worst on the temporal adverbials (9089, cohige the
passive and the relative clause structures yielded more or less theesaemtgge of correct
answers (94% and 93% respectively). The difference between the performaniesctive and
passive sentences is significant (F(1, 63)=5.9, p<0.01). The difference between the
performances on the relative clauses and temporal adverbials is alscangif(1, 63)=4.9,
p<0.05), though only at the 0.05 level. Let us now look at the results within the embedded
relative clauses of two types: subject-subject (SS) relatives and sobject (SO) relatives.
Recall from our extended discussion of these structures in Chapter 3 that mosudtbsros
English have shown SS relatives to be easier than SO relatives: SS>S©9 §isels us the

results for the SS and SO relative clauses in our study.

Table 9 Mean percent correct on the two types of English relative clauses

Relative clause structure Mean percent correct Standard Deviation
Subject-subject clause (SS) 91.2 13.74
Subject-object clause (SQ) 95.3 10.05

We note that performance on the SO relatives (95% correct) exceeded pademn the SS
relatives (91% correct), and this difference is significant (F(1, 63)=6.5, p=th03%):scores
were in the unexpected direction: SO>SS. This finding will be discussed in Céaptezre

effects of the native language, i.e., Hungarian, will be considered.
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We next investigated the mean percent of correct answers in the two typepofae

adverbials lfeforeandafter), described in Chapter 3. Table 10 provides the results.

Table 10 Mean percent correct on the two types of temporal adverbials (befoterys. af

Standard Deviation

Temporal adverbial

Mean percent correct

BEFORE sentences

89.0

14.30

AFTER sentences

91.6

16.53

There was no significant difference between the two types. Becausegehitral
difficulty readers have with these temporal adverbials, we wanted to rexdmei possible
differences in these structures when they appear in “natural”-erdéere the order of
presentation equals the order of time, bejoreused in the first clause aafter used in the
second clause- as compared to the reverse order. As discussed in Chapter 3, the latter order is
generally more difficult. Table 11 shows us the results bétloreandafter adverbials combined

in each category.

Table 11 Mean percent correct on the two types of temporal adverbials (natueakvse order

Temporal adverbial Mean percent correct Standard deviation

Natural order adverbials 88.5 16.50
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Reverse order adverbials 92.1 15.42

Although the natural order adverbials caused slightly more problems (88% cdraectie

reverse order structures (92% correct), this difference is not significant.

Since performance on the Hungarian syntax measure reached ceiling (980 coe

did not analyze it separately.

Why did our participants make more errors on temporal adverbials than on other
structures? This question is an intriguing one, for this was the case in bott L2.aPossible

explanations will follow in the subsequent chapter.

To reveal which of the structures tested correlate with reading compiehems now
look at the correlations between L2 reading comprehension and the variousesrucaibie 12

shows these correlations.

Table 12 Correlation matrix of the English syntactic structures tested Bgshef Syntactic
Processing in English

English Temporal Relative Passive Active
reading adverbials | clauses
comprehension

English

reading

comp. 1.0000

Temporal 0.4236* 1.0000

adverbials
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Relative 0.3455* 0.5411* 1.0000

clauses

Passive 0.3763* 0.5629* 0.5870* 1.0000

Active 0.1261 0.1635 0.0297 0.0085 1.0000
*p< .05

In Table 12 we note that the most highly correlated structure with Englisimngeadi
comprehension is the temporal adverbials, followed by the passives and the two tygbests/ef
clauses. Active sentences did not correlate with reading comprehension aséhthrsei with
previous studies (e.g., Martohardjono et. al., 2005). Another feature of these resuits is tha
except for the active sentences, all other structures also correlate ehitbtlear besides
correlating with reading comprehension. To analyze the relative contributiba witious
structures for a more direct answer to our research question, we perforrepdvisse regression
on those variables that did not correlate with each other. Thus, each structure cegteéssed
with the active sentences as this was the only sentence type having ndicomweth any other
structure. Let us look at the contribution of the passive structures and of the relatises in

Tables 13 and 14 respectively.

Table 13 The relative contribution of the active and passive sentences to Englisp rea
comprehension

English reading| Coef. Std. Error t P>|t]|
comp.
Passive 6.0598 1.898 3.19* 0.002




Active 4.1596 3.978

1.05

0.300

N=64

F (2, 61)=5.67

R-squared = 0.1567
Adjusted R squared = 0.1291

Percent of variance =12.9%
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The contribution of the passive sentences to English reading comprehension is a highly

significant one (t=3.19), explaining 12.9% of the variance.

Table 14 The relative contribution of the relative clauses (SS and SO combined) activthe

sentences to English reading comprehension

English reading| Coef. Std. Error t P>t
comp.

Relative clauses3.211 1.119 2.87* 0.006
Active 3.923 4.035 0.97 0.335
N=64

F(2, 61)=4.67

R-square= 0.132
Adjusted R square=0.1044

Percent of variance= 10.44%
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The contribution of the relative clauses (combined) to English reading compmehenaiso

significant (t=2.87), and the two independent variables together explain 10.44% of theevarianc

We further analyzed the relative contribution of the two relative clauss,tifpeSS and the SO

clauses, and the results are given in Tables 15-16.

Table 15 The relative contribution of the S-S relative clauses and active ssrieBEnglish
reading comprehension

English Coef. Std. Error t P>|t]
reading comp.

S-S relative | 4.9706 1.788 2.78* 0.007
clauses

Active 3.5577 4.0570 0.88 0.384
N=64

F (2, 61)=4.42
R-square= 0.1265
Adjusted R square=0.0978

Percent of variance= 9.78%

The contribution of S-S relative clauses is highly significant (t=2.78), and togeith the

active sentences explains 9.78% of the variance.

Table 16 The relative contribution of the S-O relative clauses and active ssnieimglish
reading comprehension
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English reading| Coef. Std. Error t P>|t]|
comp.

S-O relative 49517 2.288 2.16* 0.034
clauses

Active 4.4447 4.142 1.07 0.288

N=64

F(2, 61)=2.87
R-square=0.086

Adjusted R square= 0.0551

Percent of variance=5.61%

The contribution of the S-O relative clauses is also significant (t=2.16), asitheéogvith the

active sentences explains 5.61% of the variance.

In both types of relative clauses (subject-subject and subject-objectntin®uioon is highly
significant, but it is somewhat higher among the S-S relatives. Again, horelttess to our
discussion of syntactic complexity in Chapter 3 and how these results compare ttudiber s

will be discussed in Chapter 6.

Finally, Table 17 gives us the results for the temporal adverbial clausss¢naed to be the

most problematic structures for our participants.

Table 17 The relative contribution of the temporal adverbial clauses and activesente

English reading| Coef. Std. Error t P>|t]
comp.

Temporal 2914 .825 3.53* 0.001
adverbials
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Active 1.977 3.969 0.50 0.620

N=64

F(2, 61)=6.82
R-square=0.1828

Adjusted R square= 0.1560

Percent of variance=15.6%

The contribution of temporal adverbials is significant (t=3.53) and, together witbtihe a

structures, they contribute 15.6% to L2 reading comprehension.

In answer to Research Question 3, we can conclude that temporal adverbidisteohntr
the largest and relative clauses the smallest percentage to L2 reamipiggchension. Based on
these results, however, we cannot make the claim that one structure is moexdbiapl

another one.

5.6.Research Question 4

What other factors contribute to effective non-native reading comprehemsion?
particular, do the following factors make a contribution: L1 reading profigjeran-verbal

intelligence, L1 reading habits and knowledge of another language?

From Table 3 presented earlier, we can note that L1 reading comprehension and non-
verbal 1Q significantly correlated with L2 reading comprehension.t, Fues will take a closer

look at L1 reading comprehension for it maintained its significance even at tleweQ1Recall
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from Chapter 2 that Cummins’ Interdependence Hypothesis (1977; 1980) posits thet dinere
underlying academic language proficiency such that L1 reading sKillsupport L2 cognitive
skills, thus explaining the correlations we found. To further test this hypothesisgressed L1
reading comprehension with L2 reading comprehension with participants in the tégand t
bottom halves of the Michigan English proficiency test. This was also tomxavhether there

is a “threshold” such as that suggested by the early Threshelotlisis (Cummins, 1977, 1980,
1984), whereby a certain level of L2 linguistic ability must be obtained befooednitive skills

(e.g. reading) can be effectively transferred to L2 reading. Thegsesalshown in Table 18.

Table 18 The relative contribution of L1 reading comprehension to L2 reading compwahens
according to L2 language proficiency

English Coef. Std. Error | t P>|t]| R-squared Ad|. R-

reading squared
comp.

Hungarian
reading

Top half 1.7315 7137 2.43* 0.021 0.1640 0.1361
of
Michigan
N=32

Hungarian
reading
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Bottom .6287 4785 1.31 0.199 0.054 0.022
half of
Michigan

N=32

We used the previously determined two English proficiency (measured by thga#ichi
test) groups’ Hungarian reading scores to calculate the contribution of L1 (i#um)gaading
comprehension to L2 (English) reading comprehension. We can note that L1 reading
comprehension abilities only contribute significantly to L2 reading compsabre at the higher
proficiency level; at the lower proficiency level it does not. This suggedtmtbeder for L1
skills to be helpful, one needs to attain a certain threshold level of L2 proficrenoyer for

Linguistic Interdependence to play out. This will be further discussed in tbeifay chapter.

In addition, we investigated the following variables from the information provided on
participants’ questionnaires: participants’ reading habits in Hungarian amgjlistEas well as
participants’ knowledge of another language. Our results show that none of thaisiesa
contributed to successful L2 reading. And, finally, as reported in Chapter 4,onesitd our
participants’ non-verbal IQ, primarily to ensure that their cognitbiktias were within the
normal range. However we also included this measure in our correlations amdpassean on
Table 3, non-verbal IQ had a significant correlation with every variabiigestuexcept for

Hungarian syntax, so some discussion of this finding will be offered in Chapter 6.

5.7. Summary
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The statistical analyses of the data offer answers to our researtbrgjesd provide us
with numerical evidence to confirm or disconfirm our hypotheses. In answesé¢arRkl
Question 1, we have demonstrated that L2 syntactic comprehension has a sigffecaon L2
reading, while L1 syntactic comprehension plays a lesser role. On the other &éseal,cR
Question 2 asked whether there were differential effects of syntax due to lcZepiof levels
and the answer is no, for our participants at least. Regarding Researcbr8est found a
difference between the effects of the various complex L2 syntactatigtes, such that temporal
adverbials had the largest effect, and passive structures had the siffattestiénally,
Research Question 4 asked if among other factors, there is a differentréduting effect of L1
reading comprehension according to L2 language proficiency. Moreover, it alstgatex the
contribution of other factors, such as non-verbal 1Q, the knowledge of other langnages
reading habits in both L1 and L2. We found that in order for L1 reading skills tonséetrad
to L2 reading comprehension, one has to have sufficient L2 skills, lending support for
hypotheses initially proposed by Cummins (1977, 1980, 1984), the Linguistic Threshold
Hypothesis and the Linguistic Interdependence Hypothesis. In Chaptewil werpret these

results in the context of our hypotheses and recent research studies.
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Chapter 6

Discussion

6.0. Introduction

The primary objective of the study was to test whether syntactic abifitie2 contribute
significantly to one’s reading comprehension in L2. To accomplish this objectivearmed out

a cross-sectional study with Hungarian speakers learning Englisktingtéheir ability to
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process complex syntactic structures in both L1 and L2, and relating thesie teatieg

performance in L2.

The previous chapter presented the statistical results, and so in this cleayittr w
discuss in detail what those results mean in the context of L2 reading that/eesill also pose
other questions that have arisen in the analyses of the results. Answers to thomesqudie
considered as an attempt to further our understanding of the relationship not oelgrbsywtax
and L2 reading comprehension, but also the interaction of linguistic knowledge and readin

comprehension.

6.1. Discussion of findings

6.1.0. General discussion

Our study was motivated by some unsettled issues in three overlapping dingas 2vi
reading research: first, the relative contribution of syntactic skillsqth L1 and L2) to L2
reading comprehension; second, the differences in processing difficutgdretarious

complex syntactic structures and the possible reasons (engfetrand developmental) for them;
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and third, the relative significance of L1 reading ability and L2 languagecigmadly in L2

reading comprehension as well as other contributing factors, such as non@ezhdlreading

habits. We will examine our results taking into consideration these issugistioflour research
guestions, and keeping in mind Alderson’s (1984:21) suggestion on research studies pertaining

to the relationship among L2 proficiency, L1 reading and L2 reading:

“What is needed is at least information on reading ability in the first laegideglly
where the sample of subjects contained both ,good” and ,poor” first-language readers
information of the reading ability in the foreign language; and information abouttiele,
importantly, the nature, of the foreign language proficiency of the samdinal.”

We will see in our discussion below that our design partially followed Alderson’s siogges
despite the fact that our participants were considerably high level LIrseddeother words, we
did not have in our sample “poor” L1 readers, but there was still a range of difemsitbin the
group tested. While our participants’ L2 reading comprehension was relativelthkir
general language proficiency in L2, assessed by the Michigan Tastabfcomprehension, was

high.

Let us begin with reiterating some of the characteristics of our partisipad their
results on the various tests. Given our participants’ mean age (18.3) and the fachéhturet
of testing they had been studying English as a foreign language for 7-®gearsrage, our
findings indicate that we experimented with a relatively highly skilled tdhat possessed
good L1 reading skills as well as relatively high L2 proficiency. Recallaimaparticipants
performed above 90% on the syntactic processing test in both languages, althcuglasher
range of significant differences among the structures tested. Foaditeertheir performance on

the non-verbal IQ and L1 reading comprehension was close to 80%, and their Li2meygfigcas
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almost 70%. L2 reading comprehension and L2 vocabulary performance, howeedn ther

lower range of 44 and 52% respectively.

One might legitimately ask the question why choose such high level learnars. O
rationale for selecting young adults with high level skills lies in Cumsimgoothesis (1984)
according to which transfer of L1 reading (or other academic skills) toilLamy occur if
students have achieved a considerably high level of L1skills. Furthermoies’€(d980)
“Linguistic Ceiling Hypothesis” also presupposes a certain level of a2qency in order for
students to benefit from high level L1 reading skills. The question then becontesmwhe
learners who have high L1 skills necessarily use those skills to acquireta®,symd further,
whether newly acquired syntactic abilities necessarily contribui2 teading. In addition, high
levels of L2 proficiency were important if we want to contribute to the grovitexgture on
potential threshold effects in L2 reading, i.e. that L1 skills will only tranisfé2 reading if
learners have reached relatively high levels of proficiency in the non-textiyeage. We will

see that this is exactly what our research has illuminated.

To start our discussion, we might want to pose some general questions, which are a
rephrasing of the research questions that were the focus of this study: &vimat skills that
contribute most to fluent L2 reading comprehension among readers whose Ic¥ klalia are
adequately high? What is the role of the ability to process complex syntaatitists in
efficient L2 reading? What is the significance of transfdrthere is any— of L1 structures in
attaining efficient L2 reading comprehension? Are there any other comntglatitors to L2

reading comprehension besides those presented above?
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By looking at our data, we can note that all the independent measures coitbla® w
reading comprehension either at the .05 or at the .01 level. In other words, the order of
correlations corresponded to the following order: The most highly correlatexiraesith L2
reading comprehension was L2 vocabulary, followed by L2 syntactic procedsiitg
followed by L2 proficiency, with the fourth most highly correlated measuregliginmeading
comprehension. These measures correlated at the .01 level, while L1 syntax andbaloi@Qve
correlated at the .05 level. The many correlations with L2 reading conmgiehe&re not
surprising given that reading is a highly complex cognitive activity involvmg&eraction of
related skills. The fact that L2 vocabulary knowledge had the highest domred&tll the
measurements is also expected, for one must know the words of the language orereadts t
and understand. Both L1 and L2 studies indicate the crucial nature of this skill éagman,
1988). Some research studies have even shown a causal relationship between leXsdd&now
and reading comprehension (e.g., McKeown et. al, 1983), and in L2 this strong relatiosship ha
also been demonstrated (e.g., Coady et al., 1993; Hawas, 1990; Koda, 1989). However,
vocabulary knowledge alone is not enough, and while there is no research that wouldtbdesmiss
importance of lexical knowledge, there are very few studies that strorgigwedge the

importance of syntax (e.g., Barnett, 1986; Shiotsu & Weir, 2007).

Consequently, our goal was to investigate the extent to which the ability tegproce
complex syntax would contribute to L2 reading comprehension. It is appropriate to point out
fact that our study is based on correlational analysis and therefore givesi@mmcewof causality.

Let us see what our results mean by comparing them to previous studies imthe are
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6.1.1. The relative contribution of syntactic skills to reading comprehension

Let us revisit some of the studies that have looked into the reading skills andisyntact
abilities of both monolingual and bilingual children. We can recall from our discussi
Chapter 2 that several studies have demonstrated the importance of syntéic saily L1
reading development (e.g., Bowey, 1986; Demont & Gombert, 1996; Tunmer, 1989) giving
credibility to the Syntactic Deficit Hypothesis according to which readarmgands more
linguistic competence than beginning readers possess; and even though learningandspea
learning to read are continuous processes, the hypothesis asserts thatregadieg the ability
to process more complex linguistic structures than does early speeatpdese.
Consequently, some assume that monolingual children’s reading comprehensionaiesican
be attributed to a lag in syntactic development (Bentin, Deutch, & Liberman, 1998yBow
19864, 1986b; Stein, Cairns & Zurif, 1984). While it is hard to import this hypothesis to L2
reading among older learners — for the obvious reason that such learners atby geafcgent
in their L1 syntax before learning to read in L2, — the significance of aduttElcic abilities in
two languages is nonetheless worth examining, particularly in the developing t2ll tRat
research focusing on the relationship of L2 syntax and L2 reading abilitlynmy®lves
children who possess low L1 literacy skills and relatively low L2 prafye Our study’s
primary goal was to investigate whether the ability to process sesterith complex syntactic
structures is indeed an important component of non-native reading comprehension. The
contradictory findings regarding this issue have been discussed at lengjidpte 2 where we
mentioned that while earlier theories of reading comprehension in L2 —ifojj@itrend in L1 —

revolved around concepts like schemata, and syntactic processes were consgiied la
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irrelevant, recent research argues that reading ability is largedytarrof narrow linguistic

abilities.

To illustrate this point, while Cowan (1976) maintained that difficulty in reading a
foreign language often results from frustrated expectations in samplitagsyclues which do
not correspond to structures in the readers’ L1, Ulijn & Kempen (1976:499) claimed in this
regard that “under normal conditions reading comprehension is little dependentacicsy
analysis of the text’s sentences.” They further assert that usualigdater's conceptual
knowledge will compensate for the lack of knowledge about linguistic contrasts hdivead
L2. Therefore, Cowan’s parallel processing theory (i.e., that readersat@rocess L2 syntax

with the same strategies they adopt for the L1) was not confirmed by Ulijneangdd(.

Cooper (1984) drew similar conclusions to Ulijn and Kempen’s. The correlations
between a test of reading comprehension and a series of lexical and syegéctent support to
the view that knowledge of word meanings is more important than knowledge of syntax f
successful comprehension. Cooper’s research showed a significantly higaktioor between
a test of reading comprehension and a test of the meaning of grammatitatieal cohesion
(.85) than between the reading comprehension test and a test of syntactic meanii@e(réén
(1984), however, indicated that participants reading a syntactically sirdplérsion of a text
did better on reading comprehension questions than did students reading the origoral vers
especially as far as specific information was concerned. In a latgrisayties and Carr (1990)
found that while reading comprehension performance in their study correlated riore wi
vocabulary than grammar, the students’ reading speed showed the reverse pattemecémt
research (Shiotsu & Weir, 2007) has also shown a very strong correlation bev@grdx and

L2 reading, suggesting that the issue is far from resolved.



165

The problems involving these and similar studies in general are in the diffe@nce
definition of terms and research designs. For example, Gaux and Gombert (1999)
interchangeably use the terms syntactic knowledge, syntactic awargnésstis ability, and
syntactic skills. Shiotsu and Weir (2007) only use the term syntactic knowledge, buythe wa
they tested this knowledge was with a multiple choice cloze-taestnajor problem in itself
according to Bernhardt (2000); in addition, this test inevitably involved reading, andaaldit
confound. We credit ourselves with creating a purer syntax-measure whereicatitanof the
results was minimized (see detailed description of the Test of SyntemtesBing in Chapter 4).
Our study, therefore, attempted to support the few studies which have shown thdityhi abi
process complex syntactic structures is indeed an important component of Lg readin

comprehension.

Where do our results line up in the theories of L2 reading? Currently, most hessarc
subscribe to an interactive model of reading, both in L1 and L2 (e.g., McClelland &llfarim
1981; Rumelhart, 1994; Carrell et al., 1988). That is, there are theories that cizarate
reading comprehension mostly as the application of higher order L1 stratediesetalinguistic
skills (e.g., Goodman, 1971). Other theories stress the importance of lower lbyelrski2
linguistic knowledge (e.g., Alderson, 1984; Clarke, 1979; Cummins, 1979), and yet others, that
emphasize the efficient and automatized processing of linguistic inform{atmp., Favreau &
Segalowitz, 1983; Koda, 1996; Segalowitz, 2000). An interactive modeldeEstieat top-down,
bottom-up and automatic processing are all important in the reading processalbptenti

including the learner’s syntactic skills.

Considering the range of linguistic skills acknowledged in this interactivelrabdEading,

let us turn our attention first to L2 syntax and examine its role in L2 reading ebemsion, the
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most important issue in our study. Our findings show that this variable had the segtsd hi
correlation (right after L2 vocabulary) with L2 reading comprehension, being .4¥8. T
demonstrates the highly significant role L2 syntax plays in L2 readingretipsion,
contributing overall 21.3% to it. Our hypothesis predicted that L2 syntax will pirger role

in L2 reading than L1 syntax. This was an accurate prediction given that theuootrof L1
syntax to L2 reading comprehension was only 7%. Martohardjono et al.’s (2005) study wit
bilingual Spanish-English children found a stronger relationship between the hkildie
(Spanish) syntax and L2 pre-reading skills than between their L2 syntauremaas L2 pre-
reading skills. The researchers mostly emphasized the sub-skill oirlgstas the most
significant predictor of L2 reading comprehension. Nevertheless, signioeelations were
determined also between other pre-reading skills (i.e., literacy conceptanguege concepts,
and letter-sound correspondences) and the syntax measures. While both L1 andchi2z synta
skills correlated with these measures, L1 syntax indicated a more sighifetationship than
that of L2. Our study differed from Martohardjono et al.’s, for our goal waskdHe syntactic
abilities of highly literate young adults to their L2 reading comprehengdibe.relationships
between syntactic skills and reading comprehension in older L2 learneélisais@htroversial
one (and, to our knowledge, there are virtually no studies of this relationship éa £l
readers. In this, our study contributes to the ever growing field of L2 reseiegrch in that 1/
it examines a typologically different language (Hungarian); 2/ & asgyntax measure that more
accurately taps into participants’ syntactic processing and comprehendimfaskopposed to
cloze tasks, enactment or grammaticality judgment tasks; and 3/ gsifilaticipants who are
highly literate in their L1 and learned their L2 skills in a foreign laggudassroom setting. We

can thus claim that our findings confirm that strong syntactic abilitiesemessary for efficient
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L2 reading comprehension among highly skilled older L2 learners of a languageftexgnti

from their L1.

Let us examine another important correlation: the one between L2 syntax andhigaMic
proficiency test. Here we can note that the correlation yielded the higttest r=0.558,
meaning that understanding aurally presented sentences ir-aaslised in the Michigan test
is more related to syntactic processing ability in that language thdimgecomprehension is.
This seems logical given that the aural sentence comprehension and thicspraeessing tests
involved very similar skills, that of processing and correctly interpretiogtextualized
sentences. The subtest of the Michigan test that we used to determine oipapé#stit2 levels
measured receptive proficiency through aural sentence comprehension, but it delarot as
the structures that were tested in our syntax measure. Also, the Michigasetksjuestion
forms to which participants were supposed to choose the written correct anewetiseir
guestionnaire. Consequently, it involved at least some type of reading skill, altheugh t
guestions were presented orally. In fact, this test has been used in many ¢2 atualimeasure
of general L2 proficiency, when in fact it primarily measures grammatecairacy through
listening comprehension. Itis also an important measure of the validity syotax test that is

correlated so strongly with the Michigan Test.

There is little dispute in the field of L2 reading research that the two mpsttant
linguistic factors are vocabulary knowledge and syntax (e.g., Barnett, R8850is, 1995;
Shiotsu and Weir, 2007), though the interaction of semantic and syntactic factors ifl not we
understood in L1 reading either. This overlapping nature of the two might be respondiide fo
strong correlation between L2 syntax and L2 vocabulary (r=0.552). In generalesemsth

studies (e.qg., Bossers, 1992; Taillefer, 1996) have demonstrated that vocabuks\art@ger
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contribution than syntax (or as they refer to it, “grammar’) does. For exantpe,salculating
separate contributions of L2 proficiency (measured by vocabulary andngirdrand L1 reading
skills, L2 vocabulary contributes about 27% and syntax contributes about 3%. In our study we
did not calculate the separate contribution of vocabulary knowledge, only the one dficyntac
processing ability in both the L1 and L2. Nevertheless, we also noted that thetnomagly

correlated measure with L2 reading comprehension was vocabulary (r=0.543).

Let us now examine the correlations of L1 syntactic processing with ottigblea. Our
results, as shown in Chapter 5, demonstrate that the mean percent correct on tharHungar
syntactic processing test was 98%, which means that our participantstisysidis have

reached a plateau on these measures.

The only variable that the processing of L1 syntax correlates with isdding
comprehension (r=.292), and the significance barely holds at the .05 confidence levar In ot
words, it is almost non-significant. We had hypothesized that L1 syntactteeahilould not
contribute at all to L2 reading comprehension because of the already fins&igedtyoung
adults’ L1 syntax. This hypothesis originated from our expectation of havierayeffect in
L1 syntax. In fact, what the results indicate (98% accuracy) is virtualipng, and the mistakes
cannot be attributed to lack of knowledge of these structures, but rather to occagisml sl
attention, fatigue or the like. To conclude, while L1 syntax’s contribution to L2ngadi
comprehension was only 7%, the contribution of L2 syntax to L2 reading comprehension was

over 21%, suggesting a much stronger contribution of the latter as predicted.

In summary, our findings for the first issue in this discussion indicate the imperta

L2 reading of the ability to process complex syntax in both L1 and L2; however, theanggort
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of L2 syntactic comprehension is much greater than that of L1 syntax. This finding) tocamt
intricate relationship between L2 proficiency — that consists of vocabaalgyntactic
knowledge — and reading. How the level of L2 proficiency plays an important role andlhow L

reading skill comes to be an important factor will be looked at below.

6.1.2. The relationship between syntactic processing ability and L2 reading

comprehension according to L2 proficiency levels

In our second research question we investigated the relationship betweencsyntact
abilities and L2 reading comprehension across two levels of L2 proficiengly:afdd low.
Proficiency is not an easy construct to define, for it refers to mangtasgfdanguage
competence, such as metalinguistic awareness, the ability to speak, readnadrlisten to the
language accurately as well as fluently in a contextually approprégte lm fact, proficiency is
defined differently by different researchers and there is no clear agmeemhow to represent
constructs associated with knowledge of the language. For research purposessrosthdi
relationship between L2 proficiency and other factors, the most commonly ngeddg
proficiency tests are the ones with proven validity and reliability, such as thesedén this
study: The University of Michigan English Language Institute hisig Comprehension Test.
(Other proficiency tests include the TOEFL, the Token Test, the Descripst@fllenguistic

Skills, and the University of Cambridge First Certificate).

One of the theories about the relationship between L2 language proficrehtf a

reading comprehension is the notion of a threshold level of language proficiency (e.gninSum
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1979) or linguistic ceiling (Clarke, 1978, 1980). The concept of threshold in acadensc fiel
indicates a turning point on a continuum at which a major change will occur. In LA&geadi
threshold level has been closely associated with language proficiency, sesnedited a
linguistic ceiling. The idea is that L2 learners will not be able to rdadtefely unless they
develop some proficiency in the target language, no matter how good L1 readenethky
other words, whether readers have or have not reached the linguistic thresHadridyea
deciding factor in their success/failure in L2 reading. We might havduilygrassumed that our
participants, being highly proficient in L2, passed the linguistic threshold ahwbint the
effects of syntax can be investigated. We will further discuss the idea slidldeffects when
we investigate the relationship between L1 and L2 reading. For now, we focus onrwBethe

syntax affects the lower continuum of the relatively high L2 proficienasnks.

In our study we hypothesized that at relatively lower level2gbroficiency participants’
syntactic ability will contribute more to their L2 reading comprehension thaatagively higher
levels of L2 proficiency, for those who possess higher L2 proficiency willorelyheir syntactic
processing less than those whose L2 proficiency is not so high. We based our hypotltiesi
existence of compensation strategies, which are known to be widely used irasteangtich as
reading or communication in a foreign language. They are defined by Orftb@raokall
(1989) as “behaviors used to compensate for missing knowledge of some kind, e.g., irferencin
(guessing) while listening or reading, or using synonyms or circumlocutide sgeaking or
writing” (p. 404). Furthermore, we based our hypothesis on Stanovich’s (1980) interacti
compensatory model of reading, according to which less-skilled readers havepensate for
their weak word recognition skills by using contextual information. Furtiseareh

demonstrated compensation between vocabulary and background knowledge (Stahl et al, 1989,
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1991). In other words, stronger components of reading will try to make up for the weaker ones
Consequently, our assumption was that lower level students would compensate fockiudir la
vocabulary knowledge by relying on syntactic and morphological clues, sudré@ender and

suffixes.

Our hypothesis, however, was not confirmed: After we split our sample around the
median, into high and the lower level groups, we found that L2 syntactic skills cogdribut
equally to L2 reading at both levels. In other words, there was no stasgjitéicance
between the degrees of contribution of the two levels, even though the groups vustieafiiat
two distinct ones. On the other hand, as we mentioned previously, the “low” group was not truy
low (our participants’ mean percent correct on the proficiency test was at @9efore, both
groups (low and high) possessed rather high skills in English. Had we had a wiger ran
between the proficiencies, we might have had stronger results in ternfieiefraies in the
contributing factors of syntactic skills. On the other hand, the range on the Ldqmoyitask
(i.e., the Michigan test) was much wider than the one on the L2 syntax measure,uggests
that the syntactic test was made easier by the fact that it included acasteadt. That is, recall
that our syntactic processing tests involved correctly matching aurallyisaradly presented
sentences with their corresponding pictures while the proficiency testasséid in Chapter 4,

utilized decontextualized sentences presented orally without any piaese ¢

In conclusion, we can state that syntax is a very important contributing tadt®r
reading comprehension when L2 proficiency is relatively high. Further chsedl need to
determine the extent to which this is also the case when L2 learnerdaaverdevels of L2

proficiency.
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6.1.3. The individual contribution of complex syntactic structures

Our third research question concerned the relative contribution of various complex
syntactic structures, and our hypothesis claimed that L2 structutesehdissimilar to the ones
in L1 will contribute more to L2 reading comprehension than similar strigctute Our
correlations indicate that each complex structure that was testelhtsmneith L2 reading
comprehension. The one simple structure (active sentences in simple pastitense)
correlate with reading comprehension, as expected. The most highly corrglatade was
temporal adverbials, followed by passives, and then relative clauses. Thieutimgtieffects of
these structures were derived from regressions and they followed the stame tghporal
adverbials contributed the most explaining 15.6% of the variance, followed by pagisives
13%, and finally, relative clauses, with 10%. Our hypothesis, as noted above, wasi¢thatest
that are missing from participants’ L1 (e.qg., the passive) will congithe most to L2 reading
comprehension and those which are identical (temporal adverbials) will conthbuéast.

This prediction originates from the previously discussed transfaesthgsis under 3.7. However,
this prediction was not supported. In fact, the opposite pattern can be observed: temporal
adverbials were the most problematic, followed by passives and finallyyeetéduses. This
outcome, therefore, cannot be attributed to transfer effects, but rather to tleaticloenplexity

of temporal adverbials, to be discussed below.

Let us first look at the distribution of errors within the structures. Anaijyttia errors of

the various syntactic structures reveals that despite the fact theipaatis performed correctly
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at least 90% of the time on each structure, they made at least one err@clvitind every type
of structure. In the following section we will compare the various stricand analyze the

differences between them.

The majority of errors occurred with the temporal adverbial clauses, whithdefhean
percent correct for this structure at 90%. Why did our participants make munea temporal
adverbials than on either passives or relative clauses? As discussed dyten€ikapter 3,
there is no evidence that these structures are syntactically more xahgpleelative clauses or
passives, and so we might only speculate on the answer. One plausible explanaticommeght
from the semantic hypothesis according to which processing temporas&Erpseputs a burden
on working memory. This burden might slow down comprehension and while the time we
allotted for making a decision as to the meaning of a given sentence (15 secghtd&emi
sufficient for most complex structures, this allotment might not be sufficernié processing

of temporal adverbials, especially with the added illustrations they reqagedelow).

Furthermore, contradicting Clark’s (1971) semantic feature principlediogao which
the positive aspect of a feature is learned before the negative aspectisheddiresentences
(e.g., Before the girl fed the dog, she went to the musewmald be easier thaafter sentences
(e.q., Atfter the girl fed the dog, she went to the museum), our study did not findcaignif
differences between the two types. In fact, this principle has also beerdmiattdy other
studies with children (e.g., Coker & Legum, 1975). There was also no significant differen
between errors on sentences with natural order and those with reverse ordenedis that
contrary to children, who perform better on natural order sentences, espbosdyhich have

the main clause first, for young adults this is not a factor.
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One explanation for this difference between young and older readers miphkt be t
cognitive advantages that adults have in processing decontextualized senterm@s. (1987)
developmental hypothesis, for example, states that the ability to assign rsgarsegtences per
se, independent of their extralinguistic contexts, is achieved only in the mitidi@ gcades. In
fact, the claim that the processing of decontextualized sentences is affiost @hisk for young
children is supported by several reviews of metalinguistic development (akgs,H 981; Ryan,
1980 a, b). Furthermore, by manipulating the degree of contextual support, inveskiga#ors
shown that young school-age children often rely on semantic strategiespoeintiee meanings
of structures such as passive sentences (Hutson, 1975; Powers & Gowie, 1977) andl tempora
adverbials (French & Brown, 1977). Emerson (1979, 1980) observed that without contextual
support, even 8 and 10-year-olds do not demonstrate good comprehension of sentences with
logical connectives. Young adults, as in our study, also appear to have problems with thes
connectives, but these difficulties are not associated with particular tdrfgadtaeies or order of
clause presentation, both of which cause additional problems for younger readers of

decontextualized sentences.

Another possibility for obtaining the highest percentage of errors on tempueabéls
is that illustrating these sentences required two pictures for each sentbieh altogether
meant six pictures on the screen, instead of three required for other striggar€hgpter 4 for
details of these illustrations). To comprehend, process, and match a sentbriise wi
corresponding illustration might have been a demanding task to carry out in 15 secends for
relatively high L2 learners. The likelihood of this explanation is further denavedtby the
high correlation between the non-verbal IQ scores and L2 syntactic girggeses in our study.

The task in the non-verbal IQ measure required high levels of visual processtresdbat
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closely resemble the ones used in the pictures of our syntactic task, lgspettiaemporal
adverbials where the sequencing of pictures was of crucial importancdarSisual

sequencing abilities are involved in successfully completing non-verbaltk) tes

Relatedly, the culprit might also be a general time constraint as rimed. aFavreau &
Segalowitz (1983) and Segalowitz & Segalowitz (1993) have demonstrated that exen flue
bilinguals read slower and fixate longer on individual words than monolinguals of tee sam
reading level. Our participants were far from being fluent bilinguals, artdssplausible that
the time limit caused their low performance on temporal adverbials, though not on other

structures where processing demands were not as great.

Our hypothesis regarding the positive effects of transfer was not confirneedll fRat
we predicted less contribution of (and consequently fewer errors on) tempondlialdveecause
these structures are identical in the two languages of our participants, idaregat English,
and we hypothesized that these structures (after the active sentenceshevind least
problematic ones; yet they were the most difficult for our participantsortaly, in our L1
syntax test the most troublesome structures were also the ones involving teadperbials.
This parallel finding tends to point to the explanation above: six pictures arelsmigdt from

in any language.

If we turn our attention to the relative clauses and the passive structuies) wete that
their success rate was at the same level (93.4% and 94% respectively) filstanslyze the
results of the relative clauses, for within them, there were two diffenees tpamely the

Subject-Subject (SS) and the Subject-Object (SO) ones, and there wasragfnkdifference
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between these two types in our std8lyThese are also referred to as “subject-modifying
relatives” and are considered moderately diffi¢tltn our discussion of relative clauses in
Chapter 3, we discussed the various theories accounting for the difficulty of S®Wgrehe
SS relatives. Our results, however, demonstrated unexpected superiohty $® structures
over the SS relatives. How can we account for this outcome given that SO refaineest

languages are believed to be more difficult?

One of our explanations refers back to the Noun Phrase Accessibility Hypdifesi
Keenan and Comrie (1977) according to which subjects are more accessibledtiambgicts,
and direct objects are more accessible than indirect ones. Based on this, Keeranrasmd C
give two possible psychological reasons for the supposed advantage of subjeatbatiover
object relativization. One focuses on the idea that there is a default procésseyyto take
the head as the subject of the relative clause. The other is that subjects anbareaslsat
they call the logical property of “independent reference.” This easergi@eant should make
similar predictions for Hungarian relative clauses, since it spetyficauses on the roles of
subject and object, rather than topic and comrtfeonceivably, however, the effect of this
determinant might be weaker in Hungarian, since the subject role is not aegabimi

Hungarian as it is in English.

14 Even though Object-Object (OO) and Object-Subje&) sentences are also often the target of psiychostic
research, the only ones that are centrally embeddhhg the four restrictive relative clauses ara®ESO relative
clauses, and so these were targeted in this study.

15 As discussed in Chapter 3, there are three basiork that seem to be the most important onestermiining the
difficulty or ease of relative clauses: role of tiead in the main clause, role of the head inelative clause and
the position of the relative clause in the senterigerefore, subject-modifying relatives in Englghould not be
compared to object-modifying ones for the confoungdiature of the above mentioned factors. In otlweds, if
we compared them, we would not be able to tease wpather the origin of any difficulty comes frazantral
embeddedness or the role of the head in the relatause.

18 Topic-prominent languages, such as HungarianKeslubject-prominent languages such as Engliski sgntax
that highlights the distinction between topic (t@rand comment (rheme/focus). In its simplistierfdopic is
what is being talked about, and comment is whieiag said about the topic.
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Let us offer now a morphological explanation. In English there are two owggsrto
relative clause processing. One cue is the relative pronoun “who/which” andatheze
“that.” The presence of the relativizehat’ after the noun is a highly reliable cue to the
presence of a relative clause (MacWhinney et al., 1984). The second cue in Ergligirds
order cue. Within the relative clause, the order of words is extremely dfrthere is a noun
(subject) preceding the verb of the relative clause, the relative claaus®lgect relative, and if
there is no noun (subject) preceding the verb of the relative clause, thesrelatise is a subject
relative. These cues to structure are always there, and so are complitele. According to
MacWhinney & Pléh (1988), because the most valid cue in English is an order cue and not a
morphological cue, — “that” can be deleted in object relatives — there has beephasisrm the

relative clause literature on the importance of configurational patterns.

In Hungarian, on the other hand, morphological marking is the most important
determinant for sentence processing (MacWhinney et al. 1985). In fact, Humgase marking
gives immediate and 100% reliable cues unambiguously to mark syntactansdigis. These
cues with SO sentences happen earlier in the sentences (on the relative pronouit) $&n w
sentences. Contrary to English, where the relative pronoun can be left out in ohijeesreta
Hungarian it is always there. To illustrate with two examples from our syméasure, let us

look at a SS and SO sentence in (1) and (2) respectively:

Q) A tolvaj aki megfogta a ferfit piszkos volt.

The thief who  caught the man (ACC.) dirty was.

The thief that caught the man was dirty.
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(2) A tolvaj akit megfogott a ferfi piszkos volt.

The thief whom caught the man dirty was.

The thief that the man caught was dirty.

We can note that in (2) the accusative case of the relative praakit)raé well as the accusative
inflection of the verbrfiegfogotias opposed to the nominative inflectimegfogta serve as
double cues for interpreting the sentence correctly in Hungarian; of caitiserrcue is

available in English. We might speculate that this existing duality in Hiamgaaight have
influenced our participants towards SO rather than SS while they weresgiracthe English
relative clauses. This might be all the more plausible because we used titte'itheftdl instead

of “who.”

Another reason for the unexpected result of SS sentences being more diidiclBQ
ones may lie in the fact that after careful examination of the stimuérsssg we realized, that
out of six SS sentences, four sentences used a semantically plausible but sitliggbn that
might have been in conflict with participants’ expectations. To illustrate our, geimtences in

column (A) are more plausible than sentences in column (B):

(A) (B)
The thief that the man caught was dirty. The thief that caught the man was dirty
The dog that the child found was fat. The dog that found the child was fat.

The cat that the dog killed was black. The cat that killed the dog was black.
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The woman that the man pushed was blond. The woman that pushed the man was blond.

It is possible that according to our participants’ presuppositions, it is madrethit the
thief is caught, and the dog is found, and the cat is killed, and the woman is pushed as opposed to

the other way around in the sentences in Column B.

Going back to the individual items, we in fact, found that these very sentences, i.e., those
in Column B, produced the most number of errors compared to the kinds that matched

presuppositions. Future research should carefully control for semantic biasds sersiences.

Finally, passive structures did not pose the difficulty for our participarttsvéhhad
anticipated. Since passive does not have syntactic equivalents in Hungarian, but laéisticns
equivalents, we can state that our result is somewhat in line with the claitnetetk of a
certain structure in L1 (whether at a surface level or underlyingly)roahjifests inhibition or
avoidance in production in L2, but not in comprehension in L2 (Levenston, 1971). Alternatively,
we might claim that translation equivalents in the native language, thoughtmaika different
from their corresponding L2 structures, are enough to facilitate syntaatiirig of these
structures in a new language. Our result with passive sentences is alsoethde while,
children during their syntactic development, might interpret passivesiassathis is not the
case with L2 adults, especially those who have advanced knowledge of Englisbyvet,
another plausible theory might attribute the relative success our parscgmmeved on this
structure to the positive influence of Slovak as a second language, which has theastruct

equivalent of the English passive. This is an interesting assumption that migbteaeaut with



180

participants who do not have a “facilitating” non-native language, whichuiststally closer to

English than their L1 is. The role of Slovak will be further discussed in Chapter 7.

Despite the fact that our hypotheses about each structure’s contribution basedfen tr
did not appear to be supported, we can state that the ability to process compldic syntac
structures is a significant contributor to successful L2 reading. Thisdimegarding particular
complex structures and their relationship to non-native reading is an importaitiutant to
the current literature on L2 reading comprehension, which has not focused on sucti detaile

analyses up to now.

In the end, let us return to the issue of readability formulas and their cohdistegard
for factoring in syntactic complexity. As mentioned previously, readalbidityiulas use certain
language variables in a piece of writing in order to provide an index of its probthiceltgti
Botel and Granowsky (1972a & b) have suggested that a difficulty measure forypginade
materials based upon syntactic complexity should parallel the usual régdabiulas that
emphasize vocabulary. They rated the complexity of various sentemcteiisis on a 0-3 scale,
based primarily on sentence length. There have been other attempts asacéblr o f
complexity, but most of these efforts were in the 1970s when a complexity hieveash
measured by the now out-dated Transformational Theory (e.g., Brewer, 1972; £48ic8}.
The purpose of using these formulas for only the early primary grades subgests t
acknowledgement that adults are supposed to have mastered even the most contpies struc
However, this may not be true for L2 learners. This section and the proceeding one have
presented strong evidence that L2 syntax and, in particular, specific conmptEMrsts

contribute greatly to L2 reading. On that basis, we have established that thaseito
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develop new readability formulas to include consideration for syntactic cortypdexi test them

on various texts for validity and reliability, not only for children, but also for adults

6.1.4. The relationship between L1 and L2 reading ability

Our last research question investigated the interaction of L1 readirigesiaihd L2
language proficiency as well as the extent of contribution of factors suatnaverbal 1Q and
reading habits to L2 reading comprehension. We predicted that L1 reading comipretaensd
significantly contribute to L2 reading comprehension, while L1 and L2 reading laakiits

knowledge of another language would not contribute significantly.

Let us begin with the second part of our hypothesis, the one that predicts no significant
contribution of certain variables. The main purpose of our questionnaire was to maketsure tha
our participants are a homogenous cohort that does not differ too much in those factors tha
might influence their success as L2 readers, including the age at whidbetieey learning the
L2 (see Chapter 4 for details). These factors included language use and rehitsng ha
experiences studying abroad, and fluency in another language. Our hypothesisfivarsed,

for no variable on the questionnaire correlated significantly with L2 readingrety@nsion.

The issue of IQ represents a potentially important point, so we now discuss this
separately. While the sole purpose of administering the Naglieri non-v€rbedtiwas to
ensure that our participants’ intelligence fell within the normal rangeowil not help but
notice its significant correlation with L2 reading comprehension, and alithts¢ ather

variables (except for L1 syntax) as well.
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The nature of the relationship between reading ability and performance cstd@Qas
been for a long time controversial. Most of the studies investigating thismelaip (e.g.,
Jensen, 1980, 1981a, b; Kaufman & Kaufman, 1983; Naglieri & Das, 1997; Siegel, 1988;
Stanovich et al., 1984; White & Jacobs, 1979) have been carried out with children, and the
results are usually related to one’s beginning stages of reading and pnsddttioture reading
comprehension ability. Some researchers go as far as to claim: "Wineenédey school
children of the same age are matched on decoding skill, their rank on a test of reading
comprehension is practically the same as on 1Q” (Jensen, 1980:325). However, most
researchers would caution that the explanation of reading ability by a gimbahther than a
subskill or a group of skills is untenable, for it fails to reflect the complexitize reading

process

We predicted a non-correlation between reading, which is a verbal skill, and non-
verbal 1Q. We based our hypothesis on Vellutino et al. (2000) and Rutter and Yule (1975) who
guestioned the validity of using IQ scores to estimate expected reading awmnevd hese
researchers contend that measures of language and language-basacedbdtter predictors of

reading ability than are 1Q scores.

Stanovich et al., (1984) gives an overview of studies that correlate 1Q with reading
comprehension where the correlations of 1Q and reading comprehensionHad|tive 0.3-0.7
values. Also, with increasing age, this correlation value increases a3 nakfore, with adults,
the relationship between reading comprehension and IQ is a stronger one. afhimp®rtant
fact, for relationships between decoding skills, comprehension and 1Q may elsaegeling
ability develops. The problem, however, is that most of these IQ tests areatiyt speaking

“non-verbal.” In fact, traditional 1Q tests contain subtests that areyhiglated to reading (e.g.,
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vocabulary) and so correlations between such tests and reading achievententaasidered
contaminated. In our study, however, a strictly nonverbal 1Q still modeisiiated (at

the .05 level) with both L1 and L2 reading comprehension. In response to Vellutino et al., (2000)
Naglieri (2001) insists that evidence from large-scale investigations (argerC1990; Das &

Naglieri, 1997; Kaufman and Kaufman, 1983; Naglieri and Ronning, 2000) indicates that both
group- and individually administered tests of nonverbal ability are signifyjcamtd substantially
correlated with reading achievement, suggesting that there is ongoingveosyrabout the
relationship between non-verbal IQ and reading. Our results lend themselvedabates-

this time involving L2 reading- supporting Naglieri’s claim of a positive (albeit not particularly
strong) relationship with non-verbal 1Q. It is also conceivable that readingon-native

language is more dependent on IQ than L1 reading is.

Let us finally turn our attention to L1 reading comprehension and its role iratdihge
The issue of the relationship between L1 and L2 reading has been framed in searades
of which two— the linguistic interdependence hypothesis and the linguistic threshold
hypothesis- were discussed in Chapter 2. Another theory is Clarke’s (1980) “short circuit
hypothesis” that argues that “limited control over the language ‘shouitsirthe good readers’
system, causing him/her to revert to poor reader strategies when confrahtadliificult or
confusing task in the second language” (p. 206). Clarke refers to the good resdensas
“using large chunks of text in attempting to fill cloze test blanks” compared to gadens who
“rely more on the semantic cues rather than syntactic cues” (p. 204). What hdyniesis
that being an efficient reader in L2 is largely a function of linguistidgesfcy in that language.
This statement is in line with Perfetti’'s (1990) claim that narrow linguatilities distinguish

good readers from poor ones. Despite the fact that Perfetti made thisefkinmg to L1
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readers, we can generalize it to L2 readers as well. Therefortedlib2 proficiency prevents the

transfer of higher-level skills in L1 to transfer to L2 reading.

Studies about the role of transfer have generally shown a moderate, but significant
correlation between L1 and L2 reading comprehension measures. In our studyathare w
significant correlation between the two reading measures, providing fsctpport that literacy
skills transfer across languages within the same orthography (Bernhakrmaid1995;
Bossers, 1991; Brisbois, 1995; Lee and Schallert, 1997; Perkins et al.Pid8%te, Segalowitz,
& Connors, 2003; 1979; Taillefer, 1996; Yamashita, 1999, 2002), and giving credibility to the
Linguistic Interdependence Hypothesis (discussed in Chapter 2). Mastchess, however,
hypothesize a stronger relationship between L2 proficiency and L2 reading thaertiv
reading and L2 reading. For example, Bernhardt and Kamil (1995) found after exgaeeneral
studies that L1 reading accounts for between 10% to 16% of the variances in bhg,readi
whereas L2 proficiency accounts for between 30% and 38%. In some studies L2rmwpficie
accounts for as much as 55% (e.g., Hacquebord, 1989) of L2 reading ability. Overll, mor
evidence supports the conclusion that the problem of L2 reading is more attaliatalelakness
in L2 proficiency than to L1 reading ability. An important finding that helps sortheustue is
that the relationship between L1 and L2 reading ability becomes stwhgarthe learners’ L2
proficiency becomes higher. Lower-level L2 readers are either notoafpénsfer their L1
reading skills, or even if they do, the degree of transfer is smaller in campaui higher-level

learners (Brisbois, 1995; Lee and Shalleart, 1997).

Another useful notion to further our understanding of the relationship between L2
proficiency, L2 reading and L1 reading ability is that of compensation. tnXkterson (1984)

raised some questions related to compensatory mechanisms that might plag &2okeaiding:
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“Is it conceivable that good first-language readers will requiosvar threshold before being in
a position to utilize their good reading strategies? Will the attainmerttighar-level of
competence compensate a good first-language reader?” (p. 21). What Aldersors riesrits
might be possible to compensate for somewhat deficient L2 proficiency by higladihg

ability and vice versa.

Yamashita (2002) attempted to investigate whether high L1 reading abititgensates
for low L2 proficiency and vice versa, i.e., whether high L2 proficiency comperfeatesv L1
reading ability. In her experiment with 241 Japanese learners of Englistuskethat the
answers to both of these questions were positive, but as has been repeatedly shown, the
compensatory facilitation of L1 reading ability was much smaller tharofha proficiency.
Yamashita confirmed that L2 proficiency is primarily responsible for higHdenfd_2 reading
comprehension, suggesting that, as the linguistic threshold hypothesis propibses,axfirm
basis of L2 proficiency, achieving high levels of L2 reading is difficultveyieless, her results
also indicated that readers with high L1 reading ability benefited fromLtheeading skills at
least to some extent even if their L2 proficiency was low; this suggesthéhmansfer of L1
reading ability happens in spite of low L2 proficiency, thus supporting the lirguist
interdependence hypothesis (see Chapter 2), but disputing the threshold hypothissis as
usually formulated. In fact, Yamashita proposes a new model of the linghistiold. She
hypothesizes that there are three levels of the linguistic threshofdntitemental level, the
minimum level, and the maximum level. Before readers reach the fundaheesatal 2
proficiency is so low that it cannot contribute to explaining any of the varianc2 refading.
The contribution of L2 proficiency increases when readers’ L2 proficienanies higher and

approaches the minimum threshold. Consequently, when L2 proficiency reaches alvery hig
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level, the maximum threshold is reached and the contribution of L1 reading abilityonglase
in its contribution. This is very much a theoretical scenario, for at this I@ueddding is
virtually the same as L1 reading. This level suggests that readetsie@te process L2

linguistic elements such as vocabulary and syntax as automatically a&sspeakers.

The results of our study differ from those of Yamashita, but are consistent gth ot
previous findings, though in those studies (e.g., Bossers, 1992; Brisbois, 1995) language
proficiency was always measured by grammar and vocabulary as opposeddependent
measure as in our study. Our results indicate that the degrees of aorrefdtil reading and L2
language proficiency to L2 reading comprehension are virtually equivad&stdnd .399
respectively). Moreover, the percentage of L1’s contribution to L2 readingssdrowmteresting
and important distribution across L2 language proficiency. While the conbmbuatihe top L2
proficiency group is significant, it is not the case with the lower levelpgrdoi other words, this
indicates that students in our study at least need to attain a threshold lexgrofitiency
before their L1 reading skills can aid in their L2 reading comprehensios.isTini line with
Alderson’s (1984) prediction that reading ability in an L2 is more likely to eein€ed by

proficiency in the L2 itself than by L1 reading ability alone.

It seems then that being a good reader in L1 only helps in L2 reading comprehension if
one also has a high enough proficiency in L2. This is an important finding that demenstrate
empirically the interdependence of L1 literacy skills and L2 lingusHtilts in L2 reading
comprehension, and more specifically, a relatively high threshold for thectrah4fl reading
skills. Further research is needed to help illuminate the conditions under which a tsgblthre
(as in our study) vs. a lower threshold (as in Yamashita’'s 2002 study) is requit@d foarisfer

to occur.
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6.2. Summary

In our findings, we contributed to our understanding of L2 reading comprehension and its
components. Besides the knowledge of vocabulary, the ability to process complgissgnta
significant factor in L2 reading comprehension among learners whose Lhgedulity is
sufficiently high. To summarize our findings of this study, we can claim tha¢ Whisyntactic
abilities indirectly contribute to L2 reading comprehension, the most sigmitoatributing

factor after vocabulary knowledge is the ability to process complex sgrgéeictures in L2.

We also demonstrated that the role L2 syntax plays in L2 reading comprehension is
equally important at a relatively high level of L2 proficiency. Moreoverresults indicate
some statistically significant differences between the degrees oiocioin among different
structures. The order of contribution among the various structures testedsindlyiss the
following from most to least: temporal adverbials, relative clauses andg@assictures. This
finding only reflects the particular Hungarian speakers in this study andetmunes used to test
them. Further research will undoubtedly find different L2 developmental ordethebut
important point is that several different complex syntactic structllresrdribute very
significantly to L2 reading comprehension. Finally, and very importanthemgirically
demonstrated that L1 reading ability can make a significant contributioh teading
comprehension at a high L2 proficiency level, strongly suggesting thatithan L2 threshold

needed before L1 reading skills can transfer to the L2.
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In the next chapter, we will explore the possibilities these findings hold fmefut

research.

Chapter 7

Conclusions

7.0. Summary of results

To recapitulate the findings and the general conclusions of this study, wiaicathat
there is a significant relationship between L2 syntactic comprehension anadu2g,e

supporting the major hypothesis of this study. We also found that L1 syntactiesbdifite to
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L2 reading, but not as strongly, indicating differences between the young adhitsstudy and

the children of Martohardjono et al.’s (2005) study, as expected.

The study also concludes that L2 syntax contributes to L2 reading compoehens
relatively high levels of L2 language proficiency. As far as the vataiasemerging complex
structures are concerned, significant correlations were found with tehaowerbials, relative
clauses, and passives, but not with the simple active sentences, as expectathpdHis gur
initial claim that not every structure will have a significant correhatvith L2 reading

comprehension, only late-emerging complex ones.

Finally, in an attempt to answer the question of what other variables contrith2te to
reading comprehension we can conclude that while non-verbal IQ’s cometasignificant, it
does not have a particularly strong relationship with L2 reading comprehensiorvétpial
reading comprehension makes a very significant contribution but only when LLiatgng
proficiency is in the upper range. Therefore, Alderson’s question whether L2gelifticulties
represent a reading problem or a language problem cannot be answered straighifoiov it
looks like L1 reading skills in proficient readers can only be transfertedafe achieves a
relatively high threshold level of linguistic proficiency in L2. Thus both Ldiregaskills and

L2 proficiency interact in interesting ways as they contribute to Ldmga

7.1. Theoretical contributions of the study

This study supports some not-so-well established previous claims regarding the

contribution of syntactic abilities to reading comprehension. It takes &ustieger the findings
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of the Martohardjono et al., (2005) study with children, and makes further contributions tn that i

sheds light on reading comprehension of the adult learners whose L1 readirns) haytel

Furthermore, this study also illuminates some differences in difficultysofarious
structures in a typologically contrasting language and points out the passibdss for such
difficulty. It also uses stimuli in a listening comprehension/syntax taskapbdearners’
syntactic knowledge as closely as possible (Klein and Martohardjono, 1999) as oppoked to ot
studies that used mostly production tasks. Moreover, it points out the shortcomingsmthycurr
existing readability formulas that leave out syntactic factors from ¢aéulations of text
difficulty. Finally, and very importantly, it gives empirical credityilto the claim that L2
proficiency needs to reach a threshold level in order to make L1 reading ladliityl in L2

reading comprehension.

7.2. Pedagogical implications

The implications of the study for classroom reading/L2 instruction in Slovekia a
manifold. First, and most importantly, the study suggests that grammar tiestyudthin which
complex structures are addressed, might be beneficial for Hungarian stadgloigakia. In
other words, L2 vocabulary instruction cannot be taught in reading classes insteathiofjte
complex syntactic structures. Whether it is useful or not to point out the gieslaifferences
between Hungarian and English structures is not for us to determine, but incorpietingto

various EFL skills, such as listening and mainly reading, is a necessargrelfor instruction
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and practice at every level of EFL instruction. The more highly skilled in EBrgjstax these

learners become, the greater are their chances to become skillesh Eegtlers as well.

7.3. Limitations of the study

No matter how much contribution a study makes to a field, there is always room for

improvement. Some of the limitations of this study are addressed in this section.

As a cross-sectional, correlational study, it can only suggest relapsnsliile its
predictive power is limited. Furthermore, the fact that our independent variatelesorrelate

makes it very difficult to determine the exact amount of each measuremmamtrution.

There are also ways our test materials could be improved. For example, tlagi&tung
reading measure was intended fol taders in Hungary, not f2jraders. Unfortunately, there
was no available standardized reading measure for this grade, and so we weaiedristuse
this lower level version. The fact that the Hungarian reading test used saligtimger
passages (in some occasions more than a page long), means that it is not quitdeomgiara

the English reading comprehension measure.

Furthermore, it would have been useful to test more structures besides the ones we had
tested. Also, besides the Subject-Subject (SS) and Subject-Object @& dhuse sentences,
it would have been fruitful to test OO and OS sentences as well, given that the wgigatol
explanation we presented in Chapter 3 of the order of difficulty predicts a funtidiyne

different order for Hungarian speakers than for English speakers.



192

Our study might also have benefited from the more current SEM statestaigsis,
which more effectively deals with data where independent variables intetater Cronbach &
Meehl (1955) pose two questions relevant to convergent and discriminant evidencerelsitthey
to the evaluation of construct-validity: the first is whether the measunedaterwith other
measures they theoretically should correlate with. The second questionhenthetmeasures
that are supposed to be theoretically distinct correlate with each other.-desgjhed study
investigating the construct validity of measures of varieties of L2 rgadimprehension should
therefore include measures that are theoretically distinguishabldl @sweeasures that are
theoretically related. Our theoretically unrelated measure was onhptheerbal 1Q, while all

the other measures were theoretically related to L2 reading comprehension.

When a study has been completed and has answered the research questions adequately, it
is usually the case that during the analysis more questions and ideas ariseud@was not an
exception from this rule. Besides the important findings, we have encounteredeatadey

issues worth investigating in the future. Let us discuss these below.

7.4. Suggestions for further research

The field of L2 reading provides vast opportunities for research, and this isafigpec

true when it comes to the relationship between syntax and reading.

First, and most importantly, all our participants were also second languagerspefa
Slovak (the official language in Slovakia), and so in the future it will be useful to ldbk at

same structures in Slovak (an Indo-European language that is syntactasgiyto English than
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Hungarian is), and determine its effects on English reading comprehension afridong
speakers in Slovakia. As a follow-up study we could also compare the reshlttagie of
monolingual participants from Hungary in order to measure the impact of arartgaagje when

there is no intervening non-native language.

Also, to test the hypothesis from the transfer literature that claimedttatn structures
that are different/non-existent would be avoided in L2 production, we might want to design a
L2 production study that would concentrate on the frequency of usage of these complex

structures both in written and spoken form.

In order to more accurately test syntactic processing abilitiesaitioreto reading, we
might construct an eye-movement experiment that involves on-line processimgeoices. The
data obtained this way would give a precise picture as to where in the sentecgeapésti

backtrack most frequently, indicating the problematic points within the sentence

Moreover, in order to further investigate whether syntax plays a diffievienin L2
reading among low versus high and intermediate learners, we would want tayaeestrange
of learners whose proficiency is not yet advanced. As a measurementaatisyatilities, it

would also be desirable to include more than one type of task with various typesudf stim

Finally, using the late-emerging structures we could also construct amoglification
experiment, where groups of equal reading ability and L2 proficiency wordd/espassages
with variable degrees of complexity. The effect of simplification could beexamined in

relation to participants’ syntactic abilities.
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7.5. Conclusions

The field of L2 reading research is growing rapidly. Investigating tleeafodyntax in
this complex process, and particularly the role of late-emerging syrgacintures, brings us
closer to an understanding of individual differences in students’ L2 readingeloeamgion. The
study provided evidence for the importance of L1 syntactic processing anciabghe
syntactic processing, in L2 reading comprehension. It also provided furthemeyfethe

threshold hypothesis in L2 reading comprehension.

APPENDIX A

QUESTIONNAIRE Date: Code:

1. Name:

2. Date of birth:

3. Place of birth:

4. At what age did you start learning English?

5. How many English lessons did you have at the elementary school?
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6. Did you attend private English lessons?

7. If so, how often per week?

8. Have you ever been to an English speaking country?

9. If so, where and how long did you stay?

10.Have you ever attended an English language course abroad?

11.1f so, where, and for how long?

12.Your parents’ native language:

Mother's:

Father’s:

13.What language do you use at home?

14. At what age did you start learning Slovak?

15.How would you rate your proficiency in Slovak(circle one)

excellent good satisfactory not satisfactory

16.How would you rate your proficiency in English:(circle one)

excellent good satisfactory not satisfactory
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17.How many English lessons do you have weekly this year?

18.Do you attend private English lessons?

19.1If so, how often and where?

20.Besides the Slovak and English languages, what other foreign languages dalypu st

and how often weekly?

Kérd 6iv Datum: Kéd:

1. Név:

2. Sziletési datum:

3. Sziletési hely:

4. Hany éves korodban kezdtél angolul tanulni?

5. Hetente hany angolorad volt az alapiskolaban?

6. Jartal kulon angolorakra?

7. Haigen, hetente hanyszor?

8. Jartal valaha angol beszédnyetwszagban?

9. Haigen, hol, és mennyi ideig tartézkodtal ott?




10.Jartél valaha angol nyelvtanfolyamra kulféldon?

11.Ha igen, hol, és mennyi ideig?

12.Szuleid anyanyelve:
Anya:

Apa:

13. Milyen nyelven beszéltek otthon?

14.Hany éves korodban kezdtél szlovakul tanulni?

15.Hogyan értékelnéd a szlovak nyelvtudasodat? (keretezd be a midpfelel

Kitiing jo megfelad nem kielégih

16.Hogyan értékelnéd az angol nyelvtudasodat? (keretezd be a migpfelel

kitiing jo megfeled nem kielégib

17.Hetente hany angolérad van ebben az évben?

18.Jarsz kulon angolorakra?

19.Ha igen, milyen gyakran és hova?
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20. A szlovékon és az angolon kivil milyen idegen nyelvet tanulsz még és milyen heti

gyakorisaggal?
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APPENDIX B

List of sentences in the Test of Syntactic Processing (English version)

PRACTICE SENTENCES

P1. The tall man drank a cup of coffee.

P2. The teacher went to the restaurant.

P3. The woman bought a pair of shoes.



P4. The boy is swimming outside.

P5. The girl put the book on the table.

1. The thief that caught the man was dirty.

2. The grandmother hurt the doctor in the hospital.

3. The girl went to the museum before she fed the dog.

4. The tiger ate the lion in the jungle.

5. The dog that the child found was fat.

6. After the girl read the newspaper, she cleaned her room.
7. The girl was hit by the boy in the playground.

8. Before the man played football, he called his wife.

9. The cat that the dog killed was black.

10. After the boy visited his mother, he had lunch.

11.The woman that the man pushed was blond.

12.The girl hit the boy in the playground.

13.Before the boy finished his homework, he had dinner.
14.The mother fed the child in the hospital.

15. The doctor that saw the nurse was tall.

16. After the girl talked to her brother, she bought ice cream.
17.The bear killed the crocodile in the river.

18.The man played football before he called his wife.

19.The grandmother was hurt by the doctor in the hospital.
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S-Srel.
Active
Temporal adverbial (easy)
Active
S-Orrel.
Temporal ad{eabigl
Passive
Temp. adverbial (diff.)
S-Orrel.
Temp. adverbial (easy)
S-Orrel.
Active
Temp. adverbial (diff.)
Active
S-Srel.
Temp. adverfial (di
Active
Temporal adveribgl)(ea

Passive



20.The thief that the man caught was dirty.

21.The girl read the newspaper after she cleaned her room.
22.The cat that killed the dog was black.

23.The mother kissed the father in the theatre.

24.The dog that found the child was fat.

25.The boy that the girl kicked was short.

26.Before the girl went to the museum, she fed the dog.
27.The woman that pushed the man was blond.

28.The bear was killed by the crocodile in the river.
29.The boy visited his mother after he had lunch.
30.The mother was kissed by the father in the theatre.
31.The doctor that the nurse saw was tall.

32.The boy finished his homework before he had dinner.
33.The tiger was eaten by the lion in the jungle.

34.The boy that kicked the girl was short.

35.The mother was fed by the child in the hospital.

36.The girl talked to her brother after she had ice cream.
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S-Orrel.
Temp. adv. (diff.)
S-Srel.
Active
S-Srel.
S-Orel.
Temporal adv. (diff.)
S-Srel.
Passive
Temp. adv. (diff.)
Passive
S-Orrel.
Temp. adverbial (easy)
Passive
S-Srel.
Passive

Temp. adv. (diff.)
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APPENDIX C

List of sentences in the Test of Syntactic Processing (Hungariannjersi

PRACTICE SENTENCES

P1. A magas férfi egy csésze kavét ivott.

P2. A tanér az étterembe ment.

P3. A holgy egy par cijt vett.

P4. A lany az asztalra tette a konyvet.
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11.

12.

13.

14.

15.

16.

A tolvaj, aki megfogta a férfit, piszkos volt. S-Srel.
. A nagymamam bantotta az orvost a korhazban. Active
A lany elment a mizeumba nditimegetette a kutyat. Temp. adv. (easy)
A tigris széttépte az oroszlant a dzsungelben. Active
A kutya, amelyet talalt a gyerek, kévér volt. S-O rel.
Miutan a lany elolvasta az ujsagot, kitakaritotta a szobajat. Temp. ady. (eas
. Mielétt a férfi focizott, folhivta a feleségét. Temp. adv. (diff.)
A macska, amelyet elkapott a kutya, fekete volt. S-O rel.
Miutan a fi meglatogatta az anyjat, megebédelt. Temp. adv. (easy)
. A B, akit meglokott a férfi, gke volt. S-Orel.
A lany megutotte a fiat a jatszoétéren. Active
Miebtt a fil elkészitette a hazi feladatat, megvacsorazott. Temp. adv. (diff.)
Az anya megetette a gyereket a korhazban. Active
Az orvos, aki latta asmért, magas volt. S-S rel.
Miutan a lany beszélt az dccsével, fagylaltot vett. Temp. adv. (easy)
A medve megolte a krokodilt a folydban. Active
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

A férfi focizott miebtt félhivta a feleségeét.

A tolvaj, akit megfogott a férfi, piszkos volt.
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Temp. adv. (easy)

S-0 rel.

A lany elolvasta az Ujségot miutan kitakaritotta a szobajat. Temp. adly. (dif

A macska, amely elkapta a kutyat, fekete volt.

Az anya megcsokolta az apat a szinhazban.

A kutya amely megtalélta a gyereket, kdvér volt.

A fil, akit megragott a lany, alacsony volt.

Miebtt a lany elment a mizeumba, megetette a kutyat.

A 15, aki meglokte a férfit, gke volt.

A fill meglatogatta az anyjat miutan megebédelt.

Az orvos, akit latott agwér, magas volt.

A fit befejezte a hazi feladatat ndielmegvacsorazott.

A fit, aki megragta a lanyt, alacsony volt.

A lany beszélt az 6ccsével miutan fagylaltot vett.

S-S rel.

Active

S-S rel.

S-0O rel.

Temp. adv. (diff.)

S-S rel.

Temp. adv. (diff.)

S-0 rel.

Temp. adv. (easy)

S-Srel.

Temp. adv. (diff.)
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