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Abstract

The extent to whickecond languagé.2) learners make use of morphosyntactic cues when
parsing L2 sentences remains unclear, especially in relation to explicit instrii¢teon.
present study investigatdide effect ofrepeated explicit practice in usingorphosyntactic
cues during sentence processimgonline and offline language use.

Theprocessing problewas the passive voice in Englifir first languagel(1)

Chinese learners of English One hour of computerisew trai
the function of verb morphologyedversus-ing (and, separatel\ay) for assigning subject
object roleqe.g.The boy is cadd[by the mai, The boy is calhg [the ma).

73 upperintermediate Chinese learners of English were assignagktof three
groups 1) Explicit information(El) + cue focused practice, 2) Einbun focusegdor 3) test
only. 29 English L1 speakers were also tesiée: cue focused trainingquiredleamers to
use morphosyntactic cuasorderto complete activitiesyhereaghe noun focused training
did notrequiremorphosyntacticue usePre, immediate, and delayed ptests were
administered to assess the impact of training on comprehension andtfmadrhese were;
visual world eyetracking, written production, oral production, amdtten grammaticality
judgement

The results suggested that learners benefitted from EI + practice in using
morphosyntactic cues for assigning rols he cuefocused practice group made production
and grammaticality judgemegains sooner than tleeher groupsTraining had mixed
effects on online processing (as evidenced byteeking).The findingssuggestd thatboth
conscious and unconsciobshaviours aa beinfluencedby instructionandthat teaching
grammatical cues may loé some benefiin the language classroom.
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Chapter 1: Introduction

1.1 The research context
Explicit grammar instructin and its role in second language (L2) learning is an area of
sustained focus in applied linguistics research (for reviews1§ee2008; Norris & Ortega,
2000; Spada & Tomita, 2010)he issues are complex, and the findings are mixed. One line
ofreseaer ch has suggested that instruction whic
form is beneficialand that instruction that connects form and meaning is best for learning
(Benati, 2001, 2005; Cadierno, 1995; Cheng, 2003; Comer & deBenedette, 20@att®h
& Cadierno, 1993; Wong & Ito, 2018Furthermore, research has investigated the role of
grammatical rules, examples and feedback. Numerous studies have found that grammatical
rules (also known as explicit informatiil]) plus practice is more beneficial than practice
alone (e.gAlanen, 1995; Fernandez, 2008; Robinson, 198%) a number of studies have
also found that the addition of feedback increases learning outcomd3réegs, 202,
Henry, 2015)

Anotherquestia of great interest in L2 learning research is the role that prediction
plays in learning. Online processing research has found that learners makeeeal
decisions about role assignment whilst processing igpgtlackson, 2008; Jackson &
Roberts, 20Q; Juffs & Harrington, 1995, 1996; Roberts & Felser, 20Thg brain has been
described as a prediction mach{@ark, 2013)and when prediction fails, due to unexpected
input, learning can occyEllis, 2016) This is thought to be because new repredemts are

formed in the brain as the result of surprising language (@autone et al., 2016)
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Prediction in input processing is thought to be driven by sensitivity to lexical and
morphosyntactic cugg&llis, 2006) Research has shown that first laage (L1) users utilise
morphosyntactic cues to help assign both meaning and roles, and that cue sensitivity plays a
faciliatory role in this proceg®elong,Urbach, & Kutas2005; Kamide, Scheepei,

Altmann 2003) Native speaker§NSs)have also beerotind to adapt their processing
mechanisms as a result of unexpected input and changes in the reliability @.gues
DelLong,Quante, & Kutas2014; Fine et al., 2010; Fine & Jaeger, 2013; Hopp, 2016, 2017;
Lew-Williams & Fernald, 201 L2 learnerhavealso been found tose cues to facilitate
learning but that the extent to which this is the case is dependent on profi¢2nssias et

al., 2013; Jackson, 2008; Jacksonah Hell, 2011)task usedOsterhout et al., 2006;
Roberts, 2013)and L:L2 similarities(Roberts & Liszka, 2019; Sabourin & Stowe, 2008;
Tokowicz & Warren, 2010

Building on evidencéhat L2 learners can use cues in a facilitatory way, research has
begun to investigate whether prediction can be used as a tool for learninaghinge
learners to predict and as a result facilitate processing and / or aid |d@mitiinga &

Curcic, 2015; Hopp016. Andringaand Curciq2015)found that providing information

and training about predictive cues did not result in prediction eseeby an ey¢racking

task, but that information about predictive cues aided offline judgements of grammaticality.
Andringa and Curci¢2015)suggested this may be because the training was the first
exposure the learners had of the target feature (dibgett marking in an artificial

language). Hopp (20)@ound that mastery of a feature was necessary to result in cues being
used predictively. These studies suggest that prior exposure, or proficiency, may have an

ef fect on | ear n eredst@elyaTba curient studyt baildsuon this reseaech  p
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to investigate whether learners who have already been exposed to a feature, but make
comprehension and production errors, benefit from training focusing on morphosyntactic
cues. The training aimed todrease sensitivity to morphosyntactic cues in order to assign
roles in the English passive voice and to investigate its effect on online procassivegl as
offline comprehension and production. The current study sought to answer the following

broad reearch questions:

RQ1)To what extent do L1 Chinese learners of L2 English show sensitivity during online
processing to morphosyntactic cues in the English passive voice as evidenced by visual

world eyetracking?

RQ2) To what extent do L1 Chinese leamef L2 English show knowledge of cues in a)

offline grammaticality judgements and b) production of the passive voice in English?

RQ3)To what extent do native English speakers show sensitivity during online processing to
morphosyntactic cues in tlgglish passive voice as evidenced by visual world eye

tracking?

1.2 The educational context: China and UK

In addition to aiming to improve our understanding of learning theory, online processing,
and instructional effectiveness (as summarised aboveg, Wes an ambition to do so for a
particular group of learners within a specific educational context. This context, in part,

determined the choice of linguistic focus (passive voice), and so | describe the context very
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briefly here, although it was not ak motivation for the design or research questions.
According to the UK Councior International Affairs (2019) in the academic year 2016/17
Chinese studenesxceeded any other ndJK nationality studying at a UK university

(roughly 95,090 Chinesstudens) and this number had risen by 14% since 2012/13. By
definition, these Chinese students must study in English, and this presents specific
challenges. Although English is often the language used in Chinese academic work, the style
of academic writing diffes from that used in UK universities. This is as a result of

differences in ideas synthesis and argumentation between English and Chinese academia
(Liao & Chen, 2009)In Chinese academic writing analogy, proverbs, and phrasing are
important, whereas prasting a balanced argument and refuting opposing opinions is less so.
This means that Chinese | earners often str.
arguments, which is a key part of argumentation in English academic wLiting005)
Additionally, the passive voice (among other features, such as reporting verbs and
signposting) is a key characteristic of English academic writing (Bailey, 2015) which can
prove problematic for Chinese learners of English. It is, therefore of some practical
importanceo determine whether grammatical instruction can improve both comprehension

and production of this structure in uppetermediate learners in the UK university context.

1.3 Outline of the thesis

Chapter 2 detagland evaluaterelevant literature ih1 andL2 processing antl2 learning
leading on tdhe processing probleposed bythe English passive voice. This will be
divided intofive subsections: research into L1 processing; research into L2 processing;

research into explicit grammar instruction; eggrhes to grammar instruction; and the
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processing problem. The rationale for the current study and the research questions will be
presented following the review of the literature. Chapteutinesthe methodology and
procedure for the main study incladi findings from an exploratory study carried out prior

to the final study. Chapter 4 presgtite results in three main sections: performance during
the interventions; results of the efacking; and results of the offline tests. Chapter 5
discusesthe® results in relation to the research questions: sensitivity to morphosyntactic
cues during online processirtpe effects of training on online processing and offline
productionand grammaticality judgemerand,sensitivity ofNSsto morphosyntactic cues
during online processing (this incluxie discussion of the effects of animacy). Finally,
chapter 6 discussthe limitations of the study, its contributions to research into processing

and instruction, and its potential relevance for foreign languaghiten
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Chapter 2: Literature review

The literature review providghe context and rationale for the current study. The current

study aimed to teach morphosyntactic cue use to L2 English leax@sisave been found

to use these cues during processing it is these findings that inform research into L2

| earner sd cue us e. sedtion 2l), esearchdinVektigatng hogvblS e ct i o
process input, and to what extent they use cues to ag®agdlined. This seng&two

purposes, to provide context for the NS results in the current study, and to provide rationale
for investigating cue use by L2 learndrsthis chapterkey research into NS

morphosyntactic cue us®llowed byresearch investigating L2 learners cise is detailed.

After discussing the way in which M&ndL2 speakerprocess language, the following

sections detail the theories and mechanisms that underpin L2 learning, specifically relating to
the learning of morphosyntax. Keeping in mind the weaw/ich learners learn language,

and in relation to the types of knowledge learned, grammar instruction and tesehihgn
discussedn detail. The areas mentioned above provide the theoretical background and
rationale for investigating L2 processingddearning of morphosyntactic cues. Finally, the
processing problem that was investigated by the current &degcribed in detail; the

passive voice in English.

2.1.First language processing

Linguistic and semantic cues in the input provide inforamaéibout upcoming language and
facilitate language processingrocessing ithe interpretation of inpusuch as the

assignation of thematic roles and relations between elements in the sentence. Cues include

realworld knowledge, word order and sententcacure, noun animacy, and
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morphosyntactic cue3he current study does not set out to test a specific theory related to

cue use, such as MacWhinneyo6s unified comp:
a brief discussion of cue use during sentencegasing is useful in order to describe the

linguistic focus of the study. The next sections outline briefly how native language users

utilise cues such as word order and animacy during languagessing andiscusses

research into grammatical cues indaage processing in some detail.

2.1.1Assigning thematic roles using cues in sentence processiigrd order

and animacy

In sentences with a subject and direct object, the roles denoted are the agent and patient. The
agent 1 s defined oas ofri decntoirfsy ipreg faomr ma ng s o
Aidentifies an individual under g(Gancisg s o me |
Oxford Dictionary ofLinguistics, 2014 https://www.oxfordreference.comwWord order and
animacy can both be cuesagerpatient roles. However, the strength with which they are
relied on varies across languages. In English, the most reliable cue for agency is preverbal
positioni ng. thédngchases thengatheedp® § np mever bal posit
likely to be the agent. Indeed, various studies have found that word order is the strongest
(though not only) cue to agency for English speakers, whereas other languages use markers
more so than word ordés determine agendivlacWhinney Bates, & Kliegl,1984. For
example,m Spanish, word order is flexibénd so an unreliable cue to agermyt the
prepositiona (direct object marking) is reliable.

Direct object markings an example of a morphosyntactic cue ediscussed again
in section 2.1.2. Since in some languages, such as Spanish, the direct object can change

position in a sentencd is mentioned here in relation to the effect of word order on role
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assignment. In Spanishprecedes the object eg).pero persigue al gatdthe dog chases
(to) the cat), and so this sentence could also be rearranBedsigue al gato el perror
persigue el perro al gatavhereal tells us which noun is the patiee gatg and which is
the agentdl perrg. In Germanagency is marked on the masculine determimgyand not
the feminine (f) or neuter (fi)der (m), die (f) anddas(n) are nominative anden(m) die (f)
das(n) are accusative. For example[Oar Hund jagt die Katzéhe dog chases the cader
is a réiable cue tahe dogbeing the agent. The feminine and neuter determiners are less
reliable cues since they do not change form in the nominative and accusativ€gase®t
only vary across languages but also within a language. For example, in Spanisbrder,
verb inflections, world knowledge, discourse context, and animaallargedto varying
degreess cues to interpret role assignment. The deterrairsenot used for inanimate
objects, such aal perro persiguel cochgthe dog chases tloar), andlirect object marking
is not used with animate patients of ditransitive véRrgnus, 201Q)In contrastsome
languages do us#rect object markingo clarify agency in ditransitive sentences with two
agents e.g. Punjabi. Thus, processing language requires the interpretation of cues which are
not O rieltheyaatelusedonly in specific linguistic contexts).

Animacyoftenserves as a cue to ancy Animate nounshare characteristics that are
usually applied to an agent. AccordiBgrkerandDowty (1993)and Primus (200) the

prototypical agent role has the following characteristics:

The agent: acts by their own volition
is sentient of, operceives another participant or entity

causes an event or change in another participant or er
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moves autonomously

IS a possessor of another entity

These characteristiag prototypical agentend themselves most to having an animate
participant inolved. This is not exclusively the case, of course. Role overlap (agent
patient) can occur AdAwhenever a noun phrase
potenti al agent properties @per3)tHowevet,s 1 nt r
typically agents are capable of producing an action or state through their own volition and
therefore typically are animate. Hence, r1 e
direct object markinganimacyis also oftera cue to agency. In Englisinimacy has been
found to be an important cue to agency, second only to word ((rideBates, & Li,1992)

However, the reliability of the animacy cue (in langussiech as English and
Spanish) is poor when nggrototypical word order is used, for insta, in the passive voice
in English The sentencthe dog is chased by the darambiguous until the verb inflection is
reached if one relies on word order and animacth@slogwould be assumed to be the
agent. Research has found that when given implausible passive semMiSsm<E-nglish
tend to rely on animacy and word order and misinterpret agentFaeagira, 2003)In
reduced relative clauses containing a passivegpsitg was found to be quicker when the
initial noun phrase was inanimate diheevidencee x a mi ne d b yvdrshsithd awy e
witness examined by the lawgeod (as found byFerreira & Clifton, 1986p.366 Frazier &
Rayner, 1982)This suggests that tl@animate first noun (ithe first sentengevas

interpreted as being the patient, whereas the animate first nalie 6econdentence) was
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interpreted as the agent, therefore causing processing difficulty upon encountering the past
participle of the erb and the posterbal prepositiory.

To summarise, word order and animacy are cues to agency in many languages, in
some cases in combination wdrect object markingThese cues compete are
strengthened when multiple cues agredisagredLi, & MacWhinney, 2012MacWhinney
20095. In circumstances where word ordéirect object markingor animacy are not reliable
for a parser, such as in the followirtge cat is chased by the dogorphosyntactic cues
must be used to determine agency. In thse¢the past participle verb endiegand the
prepositionby are the most reliable csio agency. This is a critical feature of the current

study.

2.1.2 Morphosyntactic and lexical cue usar Good Enough processing?

Research has shown thd$s usanorphosyntactic cues to help assign both meaning and
roles, and that cue sensitivity plays a faciliatory role in this process. A theory of input
processing commonly held is that input is processed on alyenbrd basis with the
application of relevantanstraints during analysis of inpii€amide et al., 2003)Research

has sought to investigate webbg-word analysis of a sentence and whether such analysis can
lead to thematic rolassignmenbefore the point in the linguistic input at which roles are
disambiguated. In other words, this research has investigated whether L1 parsers use
morphosyntactic cues to predict roles prior to their resolution in input. The following studies

provide evidence for this being the case.
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2.1.21 Anticipationfacilitates L1processing

One of the first studies to investigate prediction in language processing ésiayn and
Kamide (1999) They showed English NYisual scenedepicting for examplea boy, a

cake, and somys while theylistened tasentences such &she boy will move the caée

or AiThe boy will eat the cakdibid, p.250) They found that eymovements to the cake (the
only edible object in the scene) startgghificantly earlieupon hearingatthanwhen they
heardmove This was seen as/idence thisemantianformation conveyed by a verb can be
usedto anticipate an upcoming thene.a similar experiment Altmann akmide(2007)
found thatwhen presented with sentences sucfttas man will drink all g oor iThe man

has drunk all of 6 andimages of full or empty glassasative English speakers looked

more to the full glass on hearifigill drinkd and more to the empty glass on heafihgs
drunkd(p.505) This study provided further evidence that activationepfesentations during
langua@ processing does not rely only on lexical activation of individual items, but also on
information about upcoming referents encoded in preceding lexical items, such as, verbs and
their tense.

Much research into the use of cymedictivelyhasinvestigate gender marking in
languagesn which nounsre classifiedy gender e.g. Spanishmasculine and feminine,
Germani masculine, feminine and neuter. Gender is of intenasisearch intéhe role of
predictive cuausebecause it is often marked by detarers preceding nouns, suchekand
la in Spanish. Native adults, as well as children as young as 28 mioaniesheen found to
usegender on determiners to paetivate noun labels for visible obje¢tew-Williams &
Fernald, 2007)In an eyeracking sudy, native Spanish speaking children (thyearolds)
and adults were shown two images and ashedcuentra el la..0 (Fi n d )itThedakget
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image was gender matched to the articlefiéag . pelotad (theball), the second image in
this case would be of a masculine noun that would be precedde lgy el zapato (the shoe)
(ibid, p.10) On some trials the gender was matched so that this cue could not be used i.e.
both nouns wereasculinepr both werefeminine Both the adults and children were faster
at looking to the target when gender information vedigible (i.e. on differing gender trials)
This study demonstrated that children as young as three use cues predictively. These results
were replicated in a flmw-up study using the same procedure and stithelv-Williams &
Fernald, 201Q)

In another eydracking study of gendein French, NSwere found to loolatthe
target image upon hearing the determieer la, prior to hearing the nouahan et a.
2000) Theywere found to relyn phonological cues when the gender cue was absent. The
researchers gave participahitgegudolUgchRénagés
(ibid, p.467) In some trialsthehad gender marking i.& or le, in theserials the
participants looked to the correct image upon hedarg le. On some trialgshewas
neutrally marked using the plufdalsso gender information was not availaliBn these
trials, upon hearing the start of the nothe participants looked to the objects that ha
phonologically similar first sounds elgoutonsandbouteilles (buttons and bottlesYhat is,
when possible, gender was the preferred cue over phonological cues. These findings were
replicated bywan HeugénandJohnsor(2011)in another eydracking study using a similar
task to that used by Dahan et al. (2000).

Predictive cue use is not only evidenced by gender marking. Evidence has been found
for the indefinite article in EnglisfDeLong et al., 2005rase marking in Germaitopp,

2017 and wice marking in English (Kamidéltmann, & Haywood2003). In anevent
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related potentialERP) experiment with EnglislNSs, DeLong et al(2005)found that when
participants heard sentences ending in less expadiel® and noun combinations (as in
examplelb below), a large N400 was recorded on both the article and the Nzl@@s are a
component of anlectroencephalograpi£EG) signal that in linguistic research indicates
sensitivity to a lexicakemantic anomalylhus, theincreased N400 on the artick&as argued
to demonstratéhat the expected articla or an, was preactivated based on the context of
the sentence prido hearing the article or the final noulrhe N400 on the article shed

that the participants were responding to the unusual airtredein combination upon hearing
the articleandbefore hearing the noun. So, they were anticipating article + noun based o

hearing the conteXe.g.The day was breeggnd the verlge.g.fly).

lanThe day was breezy so t (egpecked)y went out si
Ib.iThe day was breezy so t he Iljuoexpeatee)nt out si

(p.1117, ibid.)

Less conclusive evidence of cue use compared to the studies described above (i.e. DeLong et
al., 2005; Hopp, 2016) was found in another visual worldtegeking studyinvestigaing

the integration of semantic and syntactiogtraints in GermariKamide et al., 2008. Case

marking in German was manipulated to see if the information carried by the first noun in

each sentence would baoughto result in the prediction of the second noun in the sentence

(as in exampl@ below).
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2a. Der Wolf totet gleich den Hirsch.
TheNOM wolf kills soon theACC deer

6The wol f wi || soon kil the deer. 6

2b. Den Wolf tétet gleich der Jager.
TheACC wolf kills soon theNOM hunter

6The hunter wi || soon kil the wolf . 06

The results were mixed and suggested that case marking was used as a predictive cue, but
that realworld semantics may aldmveplayeda role. The same study was carried out with
English NS, and again results were mixed. The authors sugd#sit this nay have been
due to issues with their experimental design and stimuli. Specifically, that the images may
have provided extra cues to agency since some of the referents depicted in the images were
oriented towards images of logical antecedents e.gmihge of thewolf was oriented to
face the deer and the hunter was facing away from the deer.

In order to address some of the methodological issues acknowledged in the previous
study, a partial replication of Kamide et al. (280®&as carried out by Hopp (20). The
same aural stimuli were used with GerniNfsis(see2 abovefor example stimuli). The
results were more conclusive than those of the original study. The findings showedghat NS
did look towards the agent in the OVS (objeestrbi subject) (as ir2b) condition and the
patient in the SVO (subjettverbi object) (as irRg condition. It appeared that the NS use

both word order andase marking (grammatical rol®) make predictions.
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Huang et al(2013)furthered the previous case marking reseaeched out by
Kamide et al. (2003) in Chinese children and aduidtavisual world eyetrackingtest
children and adults heard sentences in which the passive rméarkgpeared either prior to
an expressed noun or its pronoun (saglor it as in eample3aand3bbelow). The
participants were also presented with three objects which the noun or pronoun referred to;
theexpressed item (seal) paobableagent (shark), probable patienffish). In3a a
preference for first noun agency would meansa would be assumed to be the agent prior
to hearingbéi which signifies that the following noun is in fact the patient in this sentence. In
other words, theealwould be assumed to leating rather than beingaten so upon
hearingbéi role assignment would need to be reviewe®Hthe role of the pronoun is not
so easily assigned since the noun it refers to is ambiguous so the participantesenvie
role judgement till after hearirtggi, so wouldbe less likely to need to reassesle

assignment upon hearitgi.

3a.fiSeal EE| it quickly eat

()

The seal is quickly eaten byit

3b.flt BEI seal quickly eat

It is quickly eaten by the séglHuang et al., 2013, p. 589)

Both children and adults were found to fparse sentences in whibki appeared after the

referential noun (as iBaaboveg as they assumed the first noun to be the agent. They did not
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have such issues interpreting sentences3likd hese findings suggested that passives are
easier to process in Chinese when the initial role assignment does not need to be reviewed.
This stug also suggested that Chinese speakers tend to rely on first noun agency when
interpreting roles. The findings also provided evidence that children and adults process, and

reassess input, incrementally.

2.1.2.2 Anticipation and the Givé¥ew approach téanguage processing

A contrary view to the notion thatl users employ cues predictively to giccessings that

of the Good EnougRrocessing approadffrerreira Bailey & Ferraro, 2002)This approach

is based on the tendency fdt users t r o d u pediciafiandueven inaccurate
interpretationso of | angu akyidence forghistapprodete r r e i |
comesfromNS comprehensi on of garden path sent e
sentence was given to N8f English,fiWhile Annabathed the baby played in the arib

(ibid, p.220). They were then asked two questiddil Anna bathe the babygandfidid the

baby play in the cri@d. For the second questimmc cur acy (correct answe
100%, but for the first qué&®60%.lowassuggested ect
that this is because the internal parsing system must reassess the parse upon hearing the word
played sincethe babywas assumed to be the patient of the first clausénea bathed

whenthe babywas in fact the agent in a subordinate claus¢hesbaby playeél . The

inability to answer the question referring to the subordinate claasexplained ahe

language praessingsystem failing taeviewits original interpretation ancassesthe

original misparse. These results were replicated using the same garden path séytences

Christianson et a[2001)andPatson et al2009)
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More evi dence f ocaessifighascame fothepuogeksing g r o
implausible sentenceBerreiraandStacey(2000)found that native English speakers were
more likely to misinterpret simple passive sentences when syntactic structure was
inconsistent witlreatworld knowledge, as ifithe cat was chased by the mauRarticipants
were asked to judge the sentences theydas plausible or implausible. The participants
were highly accurate with active sentences (whether plausible or implausible), but for
passives, they were less accurate for the implausible sentences, reporting that they were
plausible 25% of the time. Thsuggests that semantics were used to process these types of
sentence rather than syntax, and that the morphosyntactic cues present in the passive voice
were ignored.

The fAGood En ohasgéed deeeped ip r@cerit years to incorporate
HavilandandClarks (1974)GivenNew Strategyf language processir{§erreira &

Lowder, 2016) TheGivenNew Strategyholds that the@rimary purpose of language is to
comprehendewinformation.The internal parser addresskegiven(already known)
informationin any sentencérst so it can be used to access previous representaaions
secondly, tadentify thenewinformation and integrate with the previously stored
information (given). Difficulty arises when tlyggveninformation is harder to access and
whennewinformation is harder to integrate.

Ferreira & Lowder (2016) combine the GivBlew approach with that of good
enough processing and defimedictionas a facilitator of the integration of new
information. This approach suggests that informatina is already known by the parser
(given information) is processed in a shallow, geodugh way, and th&br new

information, prediction is used as a mechanism for integration. Prediction, therefore, is the
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assessment of ne wprioringusticooatext, wonld kbhosvledgel and n i
other forms of stored knowledge t o gener ate the probability
for i1ts correct interpretation (ibid, p. 2.
enougho pr oc asmissithe gle df predsctiomand theccues used in its
employmentbut oncept ual i ses figood enougho proces:e
giveninformation (see figurebhelon) . So, i n the examplTesatpr ov
was chased by threous® t he g i v ewasprovidedby pnevibus experience and
realworld knowledge, resulting in shallow processing and the ignoring of the passive

morphosyntactic cues.

r[ Information ]

[ Good enough processing ] [ Prediction ]

Figure 1. GivenNew approach to language processiierreira & Lowder, 2016)

The research reviewed above provides evidence for the predictive use of cues DReNS
exact role that prediction plays is debated, for example how it facilitates processing and
whether it plays a part in learning (agliscused in section 2.3.2 with regard to L2
learning). The following section outliseesearch comparing language processing by NS

andnonnative speakersand the extent to whiaton-native speakergse cues predictively.



2.2 Secondlanguage processing
A question of great debate and research effort is whether L2 learners,-oatio@& speakers,
are able to process language input in the same wayagEiN&ence from online processing
studies has shown thia? learners incrementally procdssiguagenput, m&ing reattime
processing commitments during comprehension (e.g., Jackson, 2008; Jackson & Roberts,
2010; Juffs & Harrington, 1995; 1996; Roberts & Felser, 20Ihe information used to
facilitate this may be that of the lexical and morphosyntactic cses oy NS (see section
2.1), or it may be that learners use different processing strategies to incrementally parse
input. One theory thaposits that learners may not use lexical and morphosyntactic cues to
facilitate processing is that of the First Ndemnciple(VanPatten et al., 2013)
TheFirst Noun Principlor esupposes that | earners fAte
(pro)noun they encounter in an utterance as the sulgegte (ibid,@. 508). This
processing strategy may lead to fp&sing of sentences in which the first noun is not the
agent (e.g. English passives) and may cause learners to ignore other cues (such as case
marking). This is one of the key components of VanRafites i nput pr ocessi ng¢
pedagogical approach associated with it, processing instruction, whiislcussed in the
context ofL2 instruction in section 2. Previous studies have found evidence forRingt
Noun Principlge.g.1sabelli,2008;Lee, 2015Lee & Malovrh, 2009; VaRatten et al., 2013;
VanPatten & Houston, 1998s0me research suggests thatRinst Noun Principlenight
play a role mostly in early L2 learnir{grvin-Tripp, 1974) A study into L2 learners of
Spanish, found thatirst Noun Principlenly applied to sentences when two nouns were

present, in sentences with only one, learners assumed the first noun to be the patient (object)
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rather than the age(ifight, 2012) This suggests that tl@rst Noun Principlenay not be as
universal as it was originally claimed.

More recent research has employpatine techniques to investigate how L2 learners
and L1 users process language input, su@vast related potentia{ERP), eyetracking,
selfpaced readingSPR) andEEG. Much d this research has focused on if and how
learners use the morphosyntactic and lexical cues described above. A number of studies have
found that learners can come to process L2 structures in nativelike wayB(ss1as et al.,
2013; Osterhout et al., @6, 2008; Sabourin & Stowe, 2008; Tokowicz & Warren, 2010)
Whereas othestudieshave found mixed results or have found that learners do not use cues

at all. These are now reviewed.

2.2.1 Studies investigating syntactic cue use

Hopp (2017)partially adapted Kamide et @l£20037) experiment one (see section 2.1.2)
This study investigated whether L2 learners of German (English L1) integrated
morphosyntactic and lexicgaemantic information in predictive processisgecifically case

markingon determiners signifying nominative or accusative nouns, for example:

4a.Der Hase frisst gleich den Kohl.
TheNOM hare eats soon theACC cabbage

6The hare wil/l soon eat the cabbage.

4b.Den Hasen frisst gleich der Fuchs

TheACC hare eats soon theNOMNkfo
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060The fox will soon eat the hare. é (Kami

Figure 2. Example visual stimuli from Kamide et al. (208B8and Hopp (2017)

The stimuli were taken from Kamide at al. (2@0®ut some changes were made in response
to possible limitations suggested Kgmideet al.For examplethe positioning of some
imageswas changetb prevent the subject afsentence from facing towards the appropriate
target on all tals. NSs of German and Erners of German were tested. The participants saw
an image containing various objects and heard sentences like tleosarniple Zabove.
Their eyemovements were tracked to see which object they looked at most upon hearing the
case marked determiners.

The findings showed differences betweenh&s andlearners TheNSs looked
towards the agerf§ or O depending on the case markinghe OVS conditiorfexampledb
above)and the patientS or O depending on the case markinghe SVO condition
(exampleda above) before hearing the second noun. In other words, they anticipated the

secondchoun based on the cas®arked determineilhelearnerdookedto the patient in both
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conditionsbefoe hearing the second noun. I n ot her

looked to the item which was semantically most likely to be the patient (the cabbage in

figure 2. This was the case even for items in which the word order was OVS and the case

marking of the first noun should have resulted in anticipatory looks to a subject (the hare in

figure 2. This shows that the learners were making anticipatory looks, but thatidhegt

usemorphosyntactic informatign.e. case markings the NSdid. The findings for NSs

weredifferent to that of the original study, Kamide et(@003) whichonly found

anticipatory looks towards the patient in the SVO conditidthawever,Kamide et al.

suggested that this finding may have been disstees witltheimagegqresolved by Hopp,

2017)(agent facing the patient etevhich biasedtheN® i nt er pr et at i on.
Another study which found differengbetween NS andnonnative speakedtsue

useused ERPs to investigate lexical prediction in Englisis &l SpanistiEnglish

bilinguals reading in EnglisiMartin et al, 2013) They presented the participants with

nouns which would be expected or unexpected according to the sentence context, these were

either preceded by or an. The unexpected condition being tkfz article given did not

mat ch a predicted noun .SheShas,anicervoice &ndalwaysl | o wi |

wanted to banartistt 6 ( Mar t i n et anWauldbe2ifietp8cted gincedhe 6 ) , t

participants would probably be expectaginger. They found that adult2 learners did not

exhibit prediction effects based on the sentence context. TeditlRonsistent with

previous research into the useadfan as a predictor in English language processing.

DeLong et al.2005) This difference between the L1 and L2 participants may have been due

to the lack of this feature (allomorph of the indefinite article) in Spanish, i.d.2lctoss
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linguistic differences. When an L1 and L2 share certain features, research has found that L2
users showprediction effects, albeit to a lesser extent than their NS counterparts.

As noted for L1 processing researcander marking is a language feature than lends
itself to studies investigating anticipation and morphosyntactic cues. Since gender marking is
afeature of some languages, but not all, examining learners usage of gender in an L2, in
particular when their L1 does not have this feature, allows researchers to compare L2 cue use
with L1 cue use. One such studyaiddress this issue of crelasguistic differencedid soby
manipulating the expectancy of nouns preceded by a feature that exists in both the L1 and
L2, in this case gender marking in French and SpdFRisiticart et a).2014) Spanish NS
andnon-native speaker@.1 French) were tested whilstading Spanish sentendsse

example 5 below)The sentences differed in the expectancy ohthen phrases

Expected:

5a.El pirata tenia el mapa secreto, pero nunca encontré el tesoro [masc] que buscaba.
[The pirate had the secret map, buhleger found the treasure he was looking for.]

Unexpected:

5b. El pirata tenia el mapa secreto, pero nunca encontrd la gruta [fem] que buscaba.
[The pirate had the secret map, but never found the cave he was looking for.]

(Foucart et al., 2014, p.1464)

Both groups were found to show significantly greater anticipation effects when given
sentences with expecteadun phrase&s in 5a)as evidenced by the N400 effedtging

ERP recording. The ERPs were analysed on the preceding article and the critical noun
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Foucart et al. (2014) concluded that the bilinguals relied on both anticipation and integration
to process the input, as also fododtheNSs. In follow-up studes Foucarf RuizTada, &
Costa(2015, 2016)nvestigated whether the anticipatory effefcisnd in Foucart et al.

(2014) would be replicated with auditory input. They also sought to test whether the effects
found could be attributed to the context prior to the article precedimptirephraseor

whether the article itself resulted in the potise effects observed. In order to test this, the
same stimuli were used as in the 2014 study, but the noun was blanked out, as in @xample
below. In the 2015 study, native Spanish speakers heard the Spanish sentences and ERP
recordings were taken. lheé 2016 study the same procedure was followed using French
Spanish late bilinguals. In both studies it was found that expected articles had a facilitatory

effect of processing;onfirming the findings of the014 study.

6. El pirata tenia el mapa secretpero nunca encontrd la XXX [fem] que buscaba

Foucart et al. (2015, 2016) also investigated the effects of anticipation on recall by using a
lexical recognition task after listening. Participants were asked to recall which nouns they

had heard during thestening phase. Participants in both studies incorrectly believed they

had heard expected words more than unexpected words. In other words, the expected articles
created a memory trace which made participants feel that they had heard expected nouns
evenwhen this was not the case. This finding suggested that lexicatpvation is taking

place in order to speed up processing. The similar findings frosoNSpanish (Foucart et

al., 2015) and in French speaking learners of Spanish (Foucart et a).sa0@6ésted that

similar processing was taking place indNdnonnative speakers
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The experiments by Foucart et al. found that L1 and L2 processing can be similar
with regard to the use of prediction and integration. Not all research has foundaitheo
case. LewWilliams and Fernald (2010) used three-tnaeking experiments to investigate
gendered articles in Spanish. In their first experiment, Er@smish bilinguals were
shown images corresponding to audible sentences. On hearing tlee(@rtcla) in each

sentence, whether or not their gaze moved to the correct image as a result of hearing the

gendered article was observed. Half of the trials contained the same gender (i.e. two images

with the same gendered nouns) and half differendigem ed nouns. The | ear

times (RT) were also recorded. RTs, from hearing the article to the gaze moving to the
il mage, showed that the native adults and
correct image, whereas ISpanishHearnerdid not.

The second experiment investigated the possible effect of the preceding article on
prediction. Trials contained unknown objects and their nouns preceded by definite articles.
Learners were first exposed to the novel objects and their labels.ekpériment one,
participants then listened to test trials in which they heard sentences containing the newly
trained words and were asked to choose the correct images from two possibilities. Eye
movements and RTs were recorded to determine if the astidaised to predict the correct
images. It was found that both the &d learners used gender marking to predict the
correct image on different gender trials more so than on same gender trials.

Lew-Williams, & Fernald (2010) pointed out that in real@arners are exposed to
new nouns preceded by numerous determiners, not only definite articles. To investigate
whether prediction learnt with one type of determiner is generalisable to other determiners,

experiment three exposed participants to a teagihage using indefinite articlesn/ una
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and followed this with the same test phase as experiment two using definite agticlak (

In this experiment, whereas L2 learners did not use gender marking to predict the correct
image, L1 users didcurthermore, on gender different trials, when the article was

informative, L2 users did not respond quicker than on gender same trials, as shown by RTs.
These experiments suggest differences in the processing of gender markers between L1 and
L2 users, exqa when exposure is very controlled, as in experiment two, in which the

di fferences were not so great. This studyod:
(2014, 2015, 2016), in which M&ndnon-native speakeraere found to process in simila

ways.

This difference in findings could perhaps be attributed to the difference in task type.
Foucart et al . 0 ®dthe efipct of unexpectédsvoraslbasedrore cordextd
whereas Lewwilliams & Fernald (2010) investigated the effects dicée morphology.

Perhaps prediction based on sentential context as well as article morphology (as found in
Foucart et al. 2015, 2016) is used more easily in L2 processing than that of the article in
isolation (i.e. without context)n LewWilliams & Ferrald (2010)or instance, sentences

s u c hfindatlee bdil/ cookie@d iedenly on the article for prediction (LeWilliams &

Fernald, 2010, p.462%inceFoucart et al. found that the preceding context was used by both

L1 and L2 users to predict the updagnarticle and noun, perhaps L&Milliams &

Fernal ddés findings suggest that the articl
explanation is that the difference between English and Spanish is greater than that between
French and Spanish in this airastance, as gender is not a feature of English. Research has

f ound t hatlLlencodes grinaratical gengéivesy can come to uggender
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marking predictively at intermediate proficiency levelsheir L2 (Dussias et al., 2013;
Morales et al., 205).

The above studies found that sensitivity to gender marking, and its use predictively,
was | imited by the pr es dncengastpldpp(20e3pfalredr i n t |
that nativelike predictive gender processing is possible even for speakese L1 does not
contain grammatical gender. Advanced EngBpleaking learners of German were found to
use gender predictively in an egracking test. It was suggested that this might be partially
due to the explicit nature of the task used; the leanvere told where to look as part of the
task by aski ng wheteéshe yelow [pguRjé ucihbiad, @m. 40) .
appears to be more natHike in tasks involving explicit or metalinguistic knowledge rather
than those that only inveé comprehensio(Roberts, 2013)Proficiency has also been found
to affect the extent to which learners are able to use cues during processidaciesagn,

2008; Jackson & Van Hell, 201L1The learners in Hopp (2017) were advanced learners so
this mightexplain their ability to use cues that are not present in their L1.

The effect of L1L2 similarity has not only bediound forgendemarking A
number of studiemto various language featurikave found that when the L1 and L2 are
differentlearners are less sensitive to the associated cues. For example, grammatical
inconsistencies appear to be picked up on by L2 learners only if the same morphosyntax was
present in their L1 (as found by Sabourin & Sto2@0)8 Tokowicz & Warren201Q
Osterhout et al., 2006Differences inbothonline and offline performance based orlL2A
similarity or difference have been found in several stu@esGriter,Lau, & Ling, 2020;

Hawkins & Liszka, 2003; Robert§ullberg, & Indefrey2008; Roberts & Iszka, 2013

2019 Tokowicz & MacWhinney, 2005)
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The studies outlined above suggest a mixed picture for L2 proceNsingative
speakergppear to use morphosyntactic cues to process L2 input, but the extent to which
they are ableatdo this may depenah proficiency i.e. higher proficiency learners are better
able to use cuggackson, 2008; Jackson & Van Hell, 201k facilitatory effect of L4.2
similarity, and the type of words or grammar feature being parsed.

The research above raises the qoastf learners do use cues during L2 processing,
what role do these cues play in learning and, by extension, teadiiagext section foas

on how cue use and prediction may play a role in language learning.

2.3 Second languag@_2) learning of English
morphosyntax

2.3.1Processing and its role in learning

Language processing is thought to play an active role in L2 learning. The way in which this

role is operationalised depends on whether processing and learning are thought to be separate
(Plenemann2 01 0) or interdependent systems (0O0Gr
processing and learning are interdependent is the idea that language structure is developed by
the processing system to put as little strain on workmnegnory as possible. In other words,
language structurenorphology and syntax, develop to allow working memory to work as
efficiently as possibl¢ O6 Gr ady, 2005). Another way in wl
thought to be linked is surprisdtiven processing which is driven by predict{@mthis

thesis, the terms prediction, expectation and anticipatiensed interchangeably).

Surprisaldriven processing explained in the following section.
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2.3.2 Expectation and Surprisal

Building on the idea that processing is integral to acquisition, recent research has focused on
surprisaidriven language processing and acquisition, both in an L1 and L2 context.
Surprisaldriven language acquisition théesposit that learning is driveloy prediction
errors. In other words, surprising language inpitich does noineet expectations more
likely to be learned than expected inpQtark, 2013; Rumelhartjinton, & Williams,1986;
Wagner & Rescorla, 1972; Wills, 2009his is becauseusprisal results in new
representations being formed in the bi@arcone et al., 2016This has been demonstrated
in structural priming studies, in the L1 and L2, in which speakers have been observed to use
a new or rarer structure more when their iloutor recently used (e.g.Jaege& Snider
2013). Prediction errors are also thought to be a mechanism farppéing
overgeneralisation. For instaneelearneencountering an English irregular past participle
for the first time after learning ttregular verb forms first, as is typical of many beginner
English | anguage yedtealaydwesttothe shopreadh@® aa i Ingamner
unaware of irregul ar v er buyddo r nisp owo uhleda rliinkge |
unexpected irregular pastrfanboéighd a new r epresentation woul
the prediction errofMitchell, Myles, & Marsden2019) Thus, the ability to prediechight
bean important mechanism for learning an [BRat is, if learners can use language
predictively th@ they may be able to learn from surprisal and / or prediction errors.

In contrasttheRAGE (reduced ability to generate expectatijomgoothesigosited
thatL2 learners cannotuse cueptos e di ct , regardless of predi
processing or learnin@réter & Rohde, 2013)This hypothesis suggestthat L2 learners

do not have the cognitive resources available for prediction duringymesaprocessing.
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Word retrievaland integration use most of the mental resources availahleaoner
resulting in Alittle owessentéeadurcaues ¢ of ap
(Gr¢ter, Rohde, & Schafe2014 p.189. Research supporting the RAGE hypothesis comes
from visual world eydracking studies such as Lewilliams and Fernald (2010Adult
learnerswvere found to beinable to make predictions using semantic and morphosyntactic
information, in this case gender marking on determiners in Spanish to predicoani g
noun from a visual scene. Other studies have found similar resul@rgtey, Lew-Williams
and Fernald(2012) Hopp (2015, 2016nd Martin et al(2013) Evidencecontrary to
RAGE hypothesidas been found in research finding evidence of secyargdiction
(Dijkgraaf, Hartsuiker & Duyck, 2017; Ito,Pickering, & Corley2018)and morphosyntactic
prediction(Dussias et al., 2013; Hopp, 2013; Hopp & Lemmerth, 2018; Trekkrkovic,
& Altmann, 2014)in L2 learners and bilinguals.

Another view ofthe role of prediction in learning is thattecipation is a byproduct
of learning not itsdriver (Phillips & Ehrenhofer, 2015For a learner to be able to make
predictions about input they need to have enough prior knowledge, and representations, to
generate those predictions. This may not be possible for (particularly beginner) learners
(ibid). According to this view, iediction is available to botiSsandL?2 learners, but it is
prior experience that moderates its r(f@ucartet al, 2015) Forexample, crossinguistic
differences have been found to limit prediction in L2 sentence comprehension (Martin et al.,
2013).In other words, L1 language experience appears to moderate the ability to make
predictions in the L2However, crosdinguistic difference tends to reduce as proficiency
increases and sentence processing tends to become mordikatjeeg.Hopp, 2010;

Ullman, 2005)his suggests tha2 learneramaybe able taisepredicton in the same way
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as NS as their proficiency increas@Soucart et al., 2014 Prediction therefore improves
with experiencerather than being fundamental mechanisdriving L2 learning.

It has also been suggested that learning can take place without prediction. Evidence
for this comes from studies in whicl2 llearners fail to predict during online processing but
are shown to have tleequired thggrammatical knowledge of the target feat(itaan,
Ballantyne, & Wijnen, 2015)Iin Martin et al. (2013), L2 learnevgere not able tpredict
whether a noun would qreceded by or anin online processing, but when they were
tested offline, in @loze probability test, learners knew when to asse an correctly. It has
also been shown that learners may weigh possibility differently & IN&n eyeracking
study,Cowles and Wijnei2015)showed that when given options to complete sentences,
NSslook at all options before choosing the correct image+native speakersere not
found to entertain all the possible images. This was taken as evidence that natiwe- and
native speakerassess probability differently, and this could result in prediction errors
different to those experienced by NS. Therefore, learning as a result of prediction error may
not result in nativelike language u$&an,Ballantyne & Wijnen, 2015)

The above studies have not provided conclusive evidence about the role of prediction
and surprisal in L2 learning. Whether prediction drives learning, is a result of learning, or
perhaps both in some cases is currently unclear. In faets ibeen suggested that prediction
has been tr eamandihicalhd siormel 2vRhjligss&drarenbdfer, 2015
p.422. In reality, it may be thatlarners cansesome predictive information, bthatthey
will find difficulty due to, for ®mple,linguistic context, L1, or L2 experience

(proficiency)
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Of some (albeit limited) relevance to the current study is that, to the best of our
knowledge, this line of research has not yet investigated wh¥8mur L2 learners use a
morphological ae (such as a verb inflection) to predict role assignment to an upcoming
noun (i.e., whether it is the agent or patient of a sentence). It is emphasised that this is not a
direct core theoretical motivation behind the current study, because in the studsnthe
inflectional verb morphology cue was also being used to assign a rolepi@th@usnoun
(i.e., not predictively, but retrospectively). Nevertheless, the previous section is an important
body of research to acknowledge in terms of addreskangote of sentence processing in

learning.

2.3.3 Explicit and implicit knowledge and their role in acquisition

An important aspect of learning research is determining the nature of the knowledge being
learned. In cognitive psychology and L2 learning,Wlsalge has been categorised as being
explicit or implicit (Godfroid & Winke, 2015)Implicit knowledge is automatic and
subconscious. In other wordbe language user is unaware of the knowledge they are
accessing durintanguageproduction or processin@llis, 2009; San#& Leow, 2011)
Implicit knowledgei s part of a | earnerés |l inguistic
and tacit, rather {RhHElg 2005 m K8l iwthioaghtdorbelese x p 1 i
prone to decay over time.

Explicit knowledge is kowledge the language user isaa@/that they possess and
canemploywhen making conscious decisiomdringa & Rebuschat, 201beKeyser
2008; Dracos, 2@ Ellis, 2004; Hulstijn, 2005; Marinis, 2010; Rebuschat & Williams,

2012) Explicit knowledges defined byEllis (2004)as beingpart metalinguistic explanation
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andpasenal ysed knowledge. Metalinguistic expl
grammati cal met al anguage and the ability 1t
Analysed knowl edge i shoav fac snsaicd ws ad wd reean au
Both explicit knowledgeandimplicit knowledgemay be rapidly accessed to retrieve

information about language, but the key difference between the two knowledge types is that
accessingxplicit knowledgerequires awrenesswhereas accessingplicit knowledge

does no(Suzuki & DeKeyser 2017)

One of the key areas of debate in L2 learning research is wiegtiiit knowledge
andimplicit knowledgeare entirely distinct (neimterface hypothesis) or whethexplicit
knowledgecan become or may servmaplicit knowledge(stronginterface hypothesis and
weak interface hypothesis). Proponents of theintarface hypothesis believe tretplicit
knowledges acquired in an entirely distinct wayitaplicit knowledgeand that one cannot
become the otheKrashen(1982)proposed that acquisition of language (e.g. child
acquisition of an L1) can only occur implicitly. So, learners are not aware that they are
acquiring a language and are unaware of its grammar or rules. He also distinguished
acquisitionfromlearning Leani ng was defined as gaining fnKk
| anguageégrammar and ruleso (ibid, p.10).
development of knowledge h€refore, lhe term learning would apply to gaining explicit
knowledge and acquisition to gaining itiegt knowledge. The nofinterface hypothesis
proposes that explicit knowledge gained through learning cannot become part of the
linguistic competence and cannot be accessed spontaneouskpiieit knowledgecannot
becomeamplicit knowledge Krashen (982) also proposed that both L1 and L2 learners are

able to acquire language through developmglicit knowledgeas a result of naturalistic
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practice involving meaningful and spontaneous interac{idfiste et al., 1991)As a
consequenceules and focsion grammar would be of no benefit to L2 learning.

The strongnterface hypothesis takes the opposing view, gékpticit knowledgecan
change in its nature and, after extensive practice, can either beupioi knowledgetself
or something that isssentially indistinguishable from iagtomatisednowledge)
(Bialystok, 1994DeKeysey 2017;DeKeyser& Criado, 2012R. Ellis, 2005; Norris &
Ortega, 2000Suzuki & DeKeyser 2015; 201Y. That is, repeated practice, such as
meaningful interaction, camsult inexplicit knowledgebecoming procedurakd and then
automatiseaver time.Furthermoregxplicit knowledgecan be developed about a feature,
that may be representediagplicit knowledge if language rules and grammar are studied
and metalinguisti knowledge is developed (such adl&who becomes aware of a rule or
pattern in their own language).

A third view of the relationship betweexplicit knowledgeandimplicit knowledge
is loosely referred to as the weak interface hypothesis. In fact, éine several views that
could fit within this perspective. One is theplicit knowledgecan becomémplicit
knowledgeafter practice but only if a learner is in the correct developmental stage for the
aspect of language being learn&d Ellis, 2005). Another, of more relevance for the current
study, is thaexplicit knowledgeandimplicit knowledgear e fAdi ssoci abl e

(NC,EIl' ' is, 2005, p. 305). I n this view,

b ut

ne x|

of patternre ogni zers for constructions €& are thei

i mplicit | earning during s ub seepliciileomedge nput |

aids the development ahplicit knowledgethrough drawing attention to form in inp(R.

Ellis, 2005; Schmidt, 1990; VanPatten, 2Q02)

50



Although measuring these different types of knowledge and the extent to which they
can interact during learning were not main aims of the current thesis, the short review above
is relevant to the currentugly for two main reasons. First, the basic notion that different
knowledge types exist partly motivated the choices of measures of learning used in the
currentstudy. That is, broadly speaking, it was important to measure both knowledge that
had to be dnan upon very fast, and, likely without awareness (e.g., when hearing input and
looking ata visual scene) and knowledge where more time was availatb@sciously
accesst (e.g. when reading sentences and deciding if they are grammatical. d3ewnd
and relatedlyit was important to understand hanstructionthat conveys explicit
knowledgeyia rule explanation and orientationlofe a r attentios @ form and function,
may influence measures that likely tap into implicit kinds of knowle@gadditional
importance washe kind of knowledge that can be accessed given more time in offline
measuresA key feature of the instruction designed in the current study was attention to form
and function. e roles of attention anahoticingarediscussed im little more deptln the

next section

2.3.4Noticing and attention

An influential view insecond language acquisiticgsearch over the last few decades has

been that noticing a new feature (such as a phoneme, morpheme or syntactic structure) is
essatial, or at least usefutor learning these featur¢Schmidt, 1990Schmidt, 2001 The

noticing hypothesis stated that noticing cues in input results in their acquisition and that other
less salient (albeit complex to define) cues are often not noticed sufficiently to be acquired.

Over time, certain cues can come to be relied upontfehedue to, for example, their
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physical salience or their existence in languages that are already known) and others can
become redundant (see Ellis, 2007; Ellis, & Sagarra, 2011). For example, in the case of the
English past simpleghe past verb form bemes redundant when used in combination with
t he t e mp oyeserdaga devesterday, fie played foothdtlis thought that drawing
| earnersdé6 attention to | ess salient cues (¢
for whatever reasy can aid their learnind(C,E | | 1 s, 2005) . As Schmi
many features of L2 input are likely to be infrequent,-salient, and communicatively
redundant, intentionally focused attention may be a practical (though not theoretical)
necessittf or successf ul 2001p.nY. $S@ gxplicitlinstraatianar foogisdon (
form, can aidthenoticing of languagéeaturesand therefore learning if given alongside
sufficient examples and practidd.(C., Ellis, 2005).

There are a number tdfeories about the role of attention and awareness in L2
|l earning. For example, the concept of cons.
focused onto language form, was an earlier thpooposed by Sharwoefimith (1981) It
led to the idea ahputenhancement which proposed that the visual presentation of language
features, e.g., in bold or colour, coldlp learning SharwoodSmith, 1993) Other
examples of orienting | earner seiplicaitt enti on
explanatiorof linguistic features metalinguistic description; negative evidence through
overt error correction; andput flood.

There has been a great deal of research investigating attention and awareness and
their roles inearning(e.g. DeKeyser 1995; GreyWilliams, & Rebuschat2014; Hama &
Leow, 2010; Leow, 2015; Leung & Williams, 2011; Robinson, 1997; Rosa & Leow, 2004;

Williams, 2005 for reviews seeAndringa & Rebuschaf015; Leow & Donatelli, 2017,
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Rebuschat et al., 201&nd for earlytheorsing see Tomlin & Villa, 1994). Attention and

awareness are key aspects of explicit grammar instruction. The current study designed
explicit instruction to focus | earnerso at:
design of the currergtudy was influenagby a large body of previous research into explicit
instruction, the next sections detail the nature of explicit instruction in L2 learning (section

2.4) andfinally, demonstrate where the current study fits in blady ofresearchgection

2.5).

2.4 Explicit grammar instruction

Explicit i nstruct iradeexplasatiomomprisgsjparttofitbhen i n whi
i nstruct i ofare]direatly aBkkdet@attemato marticular forms and to try to arrive

at metalinguisticgemea | i zati ons on their owno (Norris
following sectiondoriefly describe various explicit instructional methods and a few key

studies that have investigated their efficacy. The focus is onbgséd instruction because,

as revieved above in section 2.3.4, noticing and attention to form and meaning are

considered by many researchers to play an important role in language learning. Explicit
instruction can, according to the research discussed below, promote and manipulate noticing

and the orientation of attentigio result in learning.

2.4.1Different types of inputbased explicit instruction
2.4.1.a)Input enhancement

Input enhancement ismaethod of instruction that is based upon the importance of noticing

(SharwoodSmith, 1993) | nput enhancement i1involves dr a\
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through textual enhancement suctuaderlining emboldening different foramddifferent

coloursof print (Balcom & Bouffard, 2015)Eyetracking studies have examined how input
enhancement might affect attention and L2 developmvben learningule-based

morphosyntactic form&.g.Indrarathne & Kormos, 201Tssa & MorganShort, 2019;

Loewen & Inceglu, 2016; Simard & Foucambert, 2013; Winke, 20T8)e results of

studies investigating input enhancement and its effect on morphosyntactic forms have varied.
On one hand, input enhancement appears to result in greater attention to target forms in some
studies, as measured by increased total fixation time (Winke, 2013) and gsmtime
(thesummed fixation duration made when egevement®rientto an area for the second

time) (Simard & Foucambert, 2013; Winke, 2013), on the other hand some stuckasdta

found a difference in attentional processing as a result of input enhancement compared to
nonenhanced input (Indrarathne & Kormos, 2016; Loewen & Inceoglu, 2016). Enhancing
text alone is not always enough to result in learning, even though attenliicely oriented

to the target formgs found byee & Huang, 2008).

2.4.1.b)Input processing theory and processing instruction

The role of noticing in |l anguage | earning
proposed by VanPatt€@004). Input processing theory posits that noticing alone is not

enough for learning, but that noticing form and meaning, and making connections between

the twq is essential for successiu? acquisition(Benati, 2006) VanPatt ends not
procesing focuses on the formeaning connection and the mechanisms that promote it
(VanPatten & Cadierno, 1993). According to VanPatten, theserfmeaning connections

can be made when there is Areferenti al me a
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form does not have referential meaning, such as abstract grammatical gender or syntax).

VanPatten and coll eagues proposed that fex|

considerednput (VanPatten & Cadierno, 1993, p.46), though there is evidéate t

providing rules and grammatical explanatmror to hearing input can speed up the process

of making formmeaning connections (see Culman, Henry & VanPatten, 2009). So,

according to this view of input processing, noticing in itself is not enougtotoqte

learning, but it is thestablishmendf form-meaning connections that results in acquisition.
VanPatten and Cadierno (1993, p.46) proposed the following schéfitatre 3

below) of L2 learning which illustrates the role of input and the resuftingesses that aid

acquisition.
1 2 3

Input —» Intake —»* Developing system ——» Output

Figure 3. Stages of acquisitionfanPatten & Cadierno, 1993.46).

Input is first converted into intake (1). Intake refers to the part of the input which is
processed and held in working memonorder to restructure and develop the linguistic
system (2). Following this, according to this model, restructuring and accommodation are
employed (3), these are further processes concerned with language production and include
Raccess, mo rtirtod roi (g bamdd @amMm6) .

Based on input processing theory and the model of L2 learning in 8gVanPatten
devel oped a package of three types of acti:’
i nstr uct ismgtrdctiof $arted with® hrief explaimmat of grammar followed by a)
referential t asks whi c hmehning eosnectioeandimer s d6 a
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affective tasks which contain multiple examples of the target forrddoabt requirea form
meaning connection to complete.

According toVanPatten and Cadierno (p. 4pjocessing instruction aims to
manipulate the first stage of acquisitionrflthe schematic aboy®&anPatten argued that, in
contrast to processing instruction;s@a | | ed O6tr adi ti onal grammar
intervening in stage (3), typically by teaching grammatical rules to learners and then having
them practice the t ag gmhmunitatve and mdachamicalgh dout |
production drills(VanPatten, 2000}-or exampleasking learners to transform an infinitive
verb into the past tense in English (mechanical practicep complete the following
sentence using the past teiidié.ast year my schoél. . 0 ( @tmaamiagful peactiod
(Benati, 2005, p.89). VanPattendan Ca d i e r riaditional(indtrac@iddincluded a

structured role play and sentence transformations.

The three components of processing instruatitin

The key ai puhtedrne® i@bandon thew indificient processing strategies for
more optimabnes so that better formeaning connections are mad&/ong, 2004p.35).

This is achieved, according to VanPatten, using three stagesgFaratatical rules are

given in the form of explicit informatior() about a target grammaticatstture, its

meaning, and potential processing problems, as follows from VanPatten, Collopy & Qualin,

2012 (p. 271):
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[screen 1]
Il n Russi an, nomi native and accusative case

case tells us which nouninthesecten i s {h® f@wnaer bvhi edoi s t he

Take the foll owing sentence for example: #f°
In this case, the girl is the one who sees (\emland the boy is seen (veedl). The girl is

the subject of the verb and the boy is the direct object.

To il lustrate Iitds meaning, the grammati cal

feature for example:

[screen 2]

In Russian, one way to tell what is the subject and what is the direct object is by looking at
the ending of the noung/hen masculine and feminine nouns are the subject, the noun stays
the same. When a masculine animate nouneslirect object, the ending-a (as in the

example below)r i ¢
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Example: MaJbaHK HIET 10MOi. “The boy goes home”

Jlerouka BHIMT MaabMHKA. “The girl sees the boy”
BUT
When a feminine noun is the direct object, the ending changes to -y (as in the example

below) or -o.

Example: Jepouka HAET A0MON. “The girl goes home”
Manpank BHANT 1EBOYKY. “The boy sees the girl”

After providing information about the grammar featarese and meaning learners are
warned about possible processing problems they might encounter and how to avoid them,

e.g. (ibid, p272):

[screen3]

Thus, case markings on nouns become important so that you don't misinterpret who does
what to whom. Learners of Russian often rely on word order to determine who did what to
whom, thinking the first noun is always the subject. But yt nad be! If you see or heaa /-

a at the end of a masculine noun (remember that a masculine noun in the nominative has no
ending), or-y /-io at the end of a feminine noun, that noun is not the “eefland can't be

the subject!
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In Pl there are two pes of structured input activities; referential and affective. First,
referential activities force the learner to attend to the target grammatical form and its
meaning (or function) to complete the tgslanPatten, 2002; Wong, 2004his may be
aural orwritten and may involve sentence transformation, closeditjapr sentence

matching, for example (VanPatten ef aD12,p. 2759:

The man pushes the donkey

Figure 4. Example referential activity from VanPatteat al, 2012.

Affective activitiesget ear ner s t o fexpress an opinion,
response as they are engaged in processing
p. 42). These activities aim to make language comprehension more authentic than that
required in theaferential activities. Unlike the referential activities the affective tasks do not
require focus on the target form for their completion but provide increased exposure to it. In
contrast to the referential activities, it would be possible to completieativge task

without using the target form at all (Marsden & Chen, 2011; Wong, 2004). For exdmeple
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use of temporal adverhsuallyandlast night mean that the learner does not have to attend

to whether the auxiliargowas in the present or pasg

Step 1 Answer the following questions for yourself

<
D
(2]

1. Do you usually clean up the dishes right away after eating?
2. Did you clean up the dishes right away after eating last night?
3. Do you usually make your bed in tim®rning?

L0
HRINE

(VanPatten, 201,%. 6)

2.4.2 The effectiveness of processing instruction

The first study to investigate the effect of PI compared to other instruction was VanPatten
and Cadiernodéds 1993 study. I n this study,
instruction. A group of L1 English university studemiso wereenrolled ina Spanish course
received either PI, traditional instruction or no instruction on subject and object pronouns in
Spanish.

The effect of the two types of instruction were measured using pre artgisstAn
interpretation task was given to all particigam which learners listened to sentences and
chose the matching image.wkitten production task was also given to the learners. This was
a sentence completion task in which learners were given a sentence stem and an image as a
prompt and asked to writBe sentence. The interpretation task was similar to the referential
task used in the PI and the production task was similar to the production task given in the

traditional instruction. This was intended to counterbalance the advantage each group might

hawe haddue to task differences.
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This study found that the PI group improved statistically significantly on both tasks,
whereas the traditional instruction group improved statistically significantly only on the
production taskThis suggested, the researchers argued, that Pl changed the way the learners
processed the input, therefore affecting t|
accessible during interpretation (VanPatten, 2002; VanPatten & Cadierno, 1993). The
ressar chers argued that the traditional i nstr
knowl edgeo whiodh Aips ekscawlpeadge (metalingui s
not actwually reflect t hei (Schivartg 893 p.151)nt er n al

Foll owing VanPatten and Cadiernods semi:
investigated Pl and its effects on learning. A number of these have produced the same
findings as VanPatten 8end 2004, 2008enat& beg, 1993
2012;Cadierno, 1995; Chengp®; Comer & deBenedette, 2011; VanPatten & Wong,

2003; Wong, 2004)These studies found that PI resulted in gains in both interpretation tasks
and production tasks whereas traditional instruction only resulted nowaments in

production. This was found for various grammatical features, for exaBEmigish past tense
6edd (Benati, 20 0faie (VanPattenrkdMong,c2804)sltalian futuee tense
(Benati, 2001), Spanisterversusestar(Cheng,20®), Spmanish past tense (Cadierno, 1995)
andRussian casenarked noungVanPatten et al., 2013)

One limitation with some of tlsestudies was that by operationalising traditional
instruction as OEIl plus mechani cabyhaveg i | | s 6
beenthe reason that the traditional instruction gmperformedworse than the IRyroups,
rather than an effect of the Pl itsédeeDeKeyseret al, 20@). Studies that have compared

P1 with more meaningful practice activities have producedthresults. One study
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comparing PlI, traditional instruction, anceamingbased outpunstruction for teaching the
English past simple tense, found that all three types of instruction had a positive effect on
production, but only the Pl improved perforresaron an interpretation task (Benati, 2005).
The meaningbased outpunstruction was very similar to the Pl except that structorggut
activities were used as practice tasks as opposed to the strucpuegttivities used in PI.
The structured output activities involved the learmgrgaging withandproducing the target
form to communicate meaning (there were no mechanical drills)}taskehadtwo key
f e at A)rTleey involvigd] the exchange of prewisly unknown information and 2) they
requirdd]l earners to access a form or a(Farley uct u
& Aslan, 2011p.123.Benat i 6 s f ledthdse ofghe stusliespnerioneéd above
which compared PI only with trathalinstruction anctlaimed that only PI resulted in
changes to the language system that affected both interpretation and production.

In contrast to the findings of Benati (2005), at least three other studies (Farley &
Aslan, 2011, Keating & Farley, 28@Gand MorgarShort & Bowden2006)found that
learners given Pl or meaniimsed output instruction improved an equivalent amount on an
interpretation task. In fact, Farley and Aslan (2011) found that not only did Plesuing
based outpunstruction hae positive effects omterpretationbut meaningbased output
instruction had a greater positive effect on production than PI. It must be noted though, that
the control group, who received no instruction, also improved on the interpretation task,
suggeshg a test effect could explain the meanbaged output N st r uct gamsiongr oup
the interpretation task. All three studi@ted abovdound that the meaninigased output

instruction group outperformed the Pl and control group in a production task.

62



Further evidence of the benefitsRifhascome fromcomparisonsvith enriched
input In these studies, Plas been found to be more beneficial than providing learners with
exemplars and tasks that do not focus attention on the target form. Marsderc(2fpéjed
Pl and enriched input (EI + tasks which did not require focus on form) and found that
learners who received PI outperformed those who received enriched input. This study
showed that focus on form that was not task essenégagiriched input) il not result in
learning. Engaging with the target form as an essential part of a task appears to be one of the
key aspects of Pl which results in greater learning gains than training which does not require
task essentiattention to form. Kasprowicz arMarsden 2018 compared two types of
training in which focus on form was task essential, El + focus on form (form meaning
connections) and El + form spotting (word notigiagdfound that both resulted in similar
learning gains. This study suggested #ttgnding to form (with or without meaning) results
in learning. So, when compared with exposure glaaing on formimeaning connections
is more effective for learningnd form spotting (without meaning connections) can be
equally effective. Therefer the more explicit, and task essential, the focus on form perhaps
the greater the learning gains e.g. by using EI + tasks focusing on form and meaning +

metalinguistic feedback.

2.4.3 Structured input and online processing

The majority of studies invagating the effects of Pl have used offline methods as pre and
posttests after training, for example, sentence interpretation tasks, picture choice tasks and
production tasks. A few, more recent studi

effect tocollectfi f tgraieed information about momeby-moment sentence
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compr ehensi on o0onknardethadére thdughotataplintoynpre implicit types
of knowledge (Keating & Jegersk015 p.2).

One such study used online and offlmeasures to investigate the effect of feedback
and structured input activities on the useafeabverb tense and subjeeerb agreemenh
Spanish (Draco012) Three groups all received the same structured input followed by
three different types of é&glback (none, correttncorrect, metalinguistic), there was also a
testonly control group. All the learners who received training improved on a number of
offline tasks (regardless of feedback type). This showed that structured input alone seemed to
beenough to facilitate learning. The group that received metalinguistic feedback performed
slightly better than the other two groups. This was not the case in the online task (an SPR)
which assessed sensitivity to agreement violations during reading. Lohgep@n
encountering a violation indicated sensitiviby and implicit knowledge othe correct
grammar. All three groups did not perform differently at gest compared to pitest. So,
focus on form as part of structured input activities aided efitiomprehension and
interpretation of the target forms, but did not appear to have an effect on online, implicit
processing.

Mixed results were found in a comparison of Pl and traditional instruction on the
processing of German accusative case markensrytHH2015). This study involved two
experiments. Experiment one found that while the group that received Pl outperformed the
traditional instruction group on an offline comprehension task, results®PR task did not
show significant differences betwetlie two instruction typeguringonline processing of
the target structure. The SPR recorded RTs when reading SVO and OVS sentences. Since

OVS sentences are less commaogreased RTs were expected on the disambiguating
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segments of these sentences (gaaeking). The lack of change seen in RTs on the SPR was
suggested to be due idently ahdpecesseckevamt euessiégraien a b i |
thisinformation into their representation of the inpatthe second experiment, a third group
was aded, Pl + prosodic cues (P). In this experiment the Pl and Rjreupsagain
outperformed the traditional instruction groughe offline task. The SPR showed that
although none of the learners processed the input in a fidéweay, the Pl and Pl + P
group showed some changes in processing after training. The two PI groups showed longer
RTs for OVS sentences on the definite article of noun phrasapliosyntactic cyeat post
test compared to the other regions of the sentence and compared toitibedfadstruction
group. This was taken to be evidence that the learners were sensitive tiaackiseg) on the
first noun. So, in the second study, Pl did appear to increase sensitivity to the definite article
during online processing.

Similar results wre found using eygacking to investigate the effects of Pl on
online processing of Spanish active and passive sentencesstaytit®nnative speakers
(Lee & Doherty,2019) Thenon-native speakensere tested before and after receiving Pl on
the Spanils passive. Their eymovements were compared to those of the (M&o did not
receive instruction). In terms of accuracy, the learners significantly improved on both active
and passive sentences after training, performing almost at the leveN$ tireup. The
learners were faster and more accurate in selecting a picture matching each previously read
sentence. The eyteacking also showed that after training the learners first fixaéiod first
and second pass timagere reduced for passives and adivEhis indicated that less
attention to form was needed to accurately assign roles after PIl. So, whilst this study did not

compare Pl to another type of instruction, as in the previous studies, Pl was found to result in
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increased accuracy and more nalike processing behaviour. These findings were in line
with previous research using offline measures showing that Pl aided the learning of the
Spanish passiviee, 2014, 2015)

As discussed in sectidh3.4 attention and noticing are key tenants underioig
explicit instructionand PI. In an eyracking study, Issa and Morg&hort(2019)
investigated the role of attention using structured input praaie@®@mparison to textual
input enhancement, on the processing of Spanish accusative case prionthansput
enhancement condition, pronouns appeared in red font. Both types of training resulted in
gains, but the structured input group improved more in terms of accuracy than the input
enhancement group. Although the structured input group perfahmadzbst in terms of
accuracy, they did not show any increase in attention to form (as indicated by eye fixation
duration). This suggested that attention played less of a role than expected for the structured
input group. Whilst both structured input amguit enhancement resulted in attention to the
target form, for the input enhancement gradnases when attention to the target was
increased (longer fixations compared to-fast) greater gainsvere seemn the postest
than for thestructured input group. So, this study provided more evidence for the benefits of

structured input for improving accuracy but raises questions about the role of attention.

2.4.4The role of explicit information(El) in explicit instruction

One of the conguents of Pl is El, theole of El in L2 learning has also received attention in
recent repeawvchkhi ngl I esarners with (Hemyfeor mat i
al., 2009 p. 560). The effect of El prior to meaningful practieas investigad by

VanPatten and Oikkendd996) Three groups of learners were assigned to one of the
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following groups, El plus structured input (i.e. Pl), structured input only, and El only. The PI
and structured input only groups outperformed the El only groupreBearchers concluded
that the structured input activities, whicl
meaning connection within meaningful input, resulted in the improvements seen, not the El.
Various studies have replicated VanPatten ank@kondés (1996) researc
found evidence that the presence or absence of El does not affect learning and does not
mediate the positive effects of structured input activities Begati, 2004; Sanz, 2003; Sanz
& Morgan-Short, 2005; StaffordBowden, & Sanz2012) Marsden and Chen (2011) found
that when El was paired with two types of training (El + referential activities and EI +
enriched input) the EI + enriched input training did not have a positive effect on learning
whilst the EI + referstial activities did. So, the referential activities aided learning, rather
than the EI.

Following these studies into the effect of El on performance ontgzosing tests,
Fernande£2008)investigated the effect of Eluring training on the learning dhree
structures in Spanish. El was found to have a beneficial effieahe structuretlfe
subjunctive in Spanish) but not the other structures (object pronour@\éhaord order in
Spanish)For the subjunctivehe learners who received EI processentasnces correctly
sooner than the learners who received structured input activities without EIl (an index of
|l earning known as oO0trials to criterioné).
effects depending on the grammar structures beughta

Henry et al. (2009) conceptually replicated Badez (2008) to further investigate
the effects of Ebut with Germaraccusative case markings on articles with I83¥® and

OVSword ordersiIn Spanish, agency is indicated in SVO sentences by word order and in
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OVS sentences by object pronouns (Ega). In German, agesgatient roles are indicated

by case markingd masculine first noum an SVO sentence is marked with nominative case
marking der) and in OVS sentences by accusatierj. Contrary to Feré&ndez, Henry et al.

found that the group with El reached trials to criterion sooner than the group without EI for
both SVO and OVS sentences. They suggest that the diffdvetween thir findings and
thoseofFfermdin d ez may be due to fAthe intersection
particul ar setal, 2009pHtl)eThey subpest thay object pronouns in

Spanish OVS sentences are more complicated than case markimgianGence each

pronoun in Spanish differs in morphological inflection. In German, there are onlgéwo,
(nominative)andden(accusative).

These studief~ernandez2008; Henry et al., 200®)dicate that El helps learners to
process accurately soor(@fter fewer practice items) than practice without El. This may
explain why studies using offline measures have not always found an advantage for El,
because when tested after training, the group without the EI has managed to accumulate
sufficient practicatems to remove any observed advantage. Documenting whether grammar
is processed accurately during training may provide a window into whether the bengfits
are in terms of | earners needing Ol essb6 ex

Building on evidencérom offline methods,He following studies investigated the
effects of EI on online processing. In an#ggcking study on the acquisition of French
causativdaire (Wong & Ito, 2018) structured input activities vs traditional instruction, and
the preence or absence of El, were examined. Two experiments were run. In the first,
traditional instruction and structured input activities were compared (both without EI) and in

the second, traditional instruction + El and full PI (El + structured input aotivitre
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comparedA pre and postest were administered consisting of a dichotomous picture
decision task with ey&racking. The PI group (without El) was significantly more accurate
than the traditional instruction group (in terms of picture choice)-riyeements to the

correct image also showed that in the experiment without El, the structured input group
performed better than the traditional instruction group (in terms of looks to target). In the
second experiment, where both groups received El, ngitbhap was more accurate than the
structured input group in the first experiment. In other words, EI + structured ingut-or
traditional instructiondid not have a greater effect than structured iajnrie in terms of
correct picture choice. Interestingly, eymvements from experiment two showed that both
theEl + structured input and EI + traditional instruction grolgaked to the target images

at around the same point as #teictured inpugroup (wihout El) did in experiment one.

This suggested that the EI had assisted the traditional instruction group with online
processing. The EI + structured ingmbup did not choose the correct image sooner than the
structured input group El). So, El did notppear to be faciliatory when paired with
structured input, the structured input activities themselves were sufficient to result in faster

looks to target and more accurate picture choice.

24.5 Studies teaching cue use for prediction

The studies outlied in the previous sections investigated whether instruictianriving focus
on formmeaning connectioaffectsnot only offline production and comprehension but also
online processing. Related to thisthe question of whether instructitrat focuses
grammatical formmight help learners to use morphosyntactic cues to predict or anticipate

upcoming language and so aid them in the speed of their interpretations. This is of particular
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importance founderstanding whether prediction may play a roleannimg(as discussed in
section 2.3.2, in that unexpecteshput, whichby definition requires that some input be

0 e X p emay esllbin the establishment of new representations and theaeftearning
(Zarcone et al., 20)6Expected input is likelyo reinforce representations and reduce
processing load.

One of the first studies to attempt to train learners to predict was conducted by
Andringa and Curcic (2015). Thssudy used an artificial language, based on Esperanto,
investigate whether lelaers were able to predict an object basedigett object marking
andnoun animacy. In the Esperanto based languagejrinet object markingvas the
prepositional for animate objects (such @8se edzo forigas abu ese kuzo [The man is
feeding the dg]), but there was ndirect object markindor inanimate objects (such &Sse
edzo visas ese zanpThe man is washing therd¥(ibid, p.41)

The learners in this study were L1 Dutch speakeéaf wereassigned t@n implicit
trainingcondition and halfo anexplicit condition Both groups saw animate and inanimate
objects and heard sentences describing them. The explicit group's instalsniarcluded
anexplanation ofthedirect object markingules plus example# order to assss the effects
of the training areyetracking testvas usedParticipants listened to sentences samf
images of two objects on a screbfalf the sentences had inanimate direct objects and half
animate Thelearnerschose whichmagecorrectly matchedhie final noun in the sentence.
Half of the trials containetmages depictingwo nouns with the same animacy amalf were
differentanimacy In the same animacy trials the gender of the article could not be relied
upon to determine the correct responsidrners had learned the gender marking rule to

such an extent that they were able to use it to predict upcoming language, they would be
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expected to look to the animate direct object upon heatinihe participantslso
completechn offlineauralgrammaticality judgement tesb assesexplicit knowledge
The results of thgrammaticality judgement test J& suggested that the implicit
group didnot haveexplicit knowledgeof direct object markingthey perfemedaround
chancd.e. 50% whereas thexplicit group scored much higher (83%). As for the-eye
tracking and RT results, both groups overall accuracy rates were high suggesting both groups
learned the nouns equally well. Howevao clear differences were found with regards to the
use ofdirectobject markingo predict nouns. The implicit group were expected to show
more tendency toward prediction dudheir implicit instruction(as the authors considered
that the implicit group might develop the kind of knowledge that could be accessed during
online processingput this was not the cadaterestingly, the explicit group showed a
different pattern of looks for sanm@ageanimacy trials compared to the differemiage
animacy trials, and the implicit group. They looked to the target inesgafter hearing the
determineresecompared to the implicit group whose looks to taggetted to increasafter
this point(as thg heard the second noud)he authors suggestthat this could be because
the same animacy trialgereambiguous for longeaind the explicit group were experiencing
anexitended period of indecision é&. triggere
informatioro (ibid, p.262)In other words, the explicit nature of the training may have
resulted in the learners thinking about thkioice for longer and using conscious effort to
try to understand the newly learned language. The researchers concede that this explanation
iI's tentative since the observed difference
Andr i nga g201b)fiedingsavere cordraty those of the studies their

hypothesis was based on i.e. that learners are sensitive to morphosyntactic cues during
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processing€.g., Dussias et al., 2013; Osterhout et al., 2006; Osterhout28Q8;,Sabourin

& Stowe, DO8G; Tokowicz& Warren,201p . Thi s may be because,
study, the learners were exposed to the target language for the first time gustrticgion

was brief, the grammatical explanation given to the explicit gooungprised obnly a rule
statementand there was no practice pha&s the researchers suggest, reinforcing the rule
during the explicit groupsdé instruction, f
feedback, might lead to instructieffectsbeing observed ipredictive eye movements

indicaing sensitivity to the morphosyntactic cuéairthermore, more experience of the L2

may be needed as the learners may not have been ready to learn a new languageRtructure (
Ellis, 2005) and apply their knowledge predietiwdue to low proficiencyFoucart et al.,

2014)

A studyinto predictive cue use in learners with some experience of their L2
investigatedvhether gender marking could be taught and result in predictive processing
(Hopp, 2018. This study consisted ofvb experiments. In experiment onestruction on
German gender was given to intermediate L1 English learnersraihied consistedf
drills presenting picturealong withthewritten form of thearticleandnounthat matched
the image. The learners measked to say the article and noun out loud. After exposure to a
set of images and corresponding written forms the learners were shown the images only and
ask to recall the name of the item. The training was preceded and followed by a picture
naming taskand an eydracking task (as prand postests). The eyracking test provided
the learners with images of four objects whilst they heard a sentence containing one of the
objects. If the learners were using gender marking on the article predictiwelyld be

expected that they would look towards the correct image before hearing the noun i.e. upon
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hearing the article. The ptest showed that L2 participants did not use grammatical gender

as a predictive cue for agreement processing. After trairgagieérs who were consistent in

their ability to use the correct article and noun in the picture naming task (training) showed

evidence of predictive use of gender marking in thetsgeking posttest. On the other

hand, learners who varied in accuracyhe picture naming task did not show predictive use

of the gender marking in comprehension. So, in order to use gender predictively the learners

needed to master gender markaffine. Thi s st udy, and Andringa &

suggested that learnersad some experience of an L2 to be able to use cues predictively.
Experiment twqHopp, 2016pr ovi ded evi dence of the 0a

processing. Participants were exposed to gender marking errors in German (i.e. incorrectly

gender markedeaterminer noun combinations). The participants were found to use gender

prior to encountering an error, but upon encountering errors, their processing strategy

adapted, and they stopped using gender as a predictive cue. This is in line with the theory

thatprediction is probabilistic and based on a hierarchy of information determined by

internal representations of langudémpp, 2016) Once these representations become

unstable, prediction is adjusted to make it more reliable. As argued by Hopp, the parser

adapts, and new representations are formed, and that prediction is adjusted, weakened or

abandonedas also found bfpeLong et al., 2014; Fine & Florian Jaeger, 2(Hife et al.,

2010)

2.51dentifying a gap in the research: Simulating cueuse
for role assignment in interpreting the passive voice

Both the studies reviewed above (Andringa & Curcic, 2015; Hopp, 2016) investigated

whether learners can be trained to use cues predictively. These investigations were based on
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previous research demonstratingtthhd users do use cues predictively (seetion 2.1)

They were also, arguably, conducted with a view to finding evidence for whether L2 learners
are able to use cues predictivalyd, if so, contributing to our understanding of whether or
notprediction and prediction d6éderrord may be

As discussed isection 21.21, NSs use prediction to aid processing, but it is also
thought to be an adaptive mechanism. The probabilistic nature of preditipeberg &

Jaeger, 2016&psults in prediction being adjusted due to unexpected or novel features in

input that appear contrary to internal representations of language (e.g. lexical and syntactic
representations). In other words, after encountering a néwdeghe existing internal
representation becomes less stable and so prediction based on it becomes less reliable; in
turn, new representations are formed, and the prediction processes change to accommodate
this new feature. For this to occur, a certammoant of experience of the new feature is likely
needed to actually change the predictive processes. ltis, therefore, thought to be the
repeatedencountering opreviouslyunexpected information that results in new mental
representations and learnirigll{s, 2016)

However, in research to date, L2 research studies have not investigated whether
direct training inmorphosyntactic cue usecluding, critically, practice with corrective
feedback, may 0 s i-based peticidn aral, ak Suslrie as & meehanism r
for learning. That is, the two studies described above aimed to investigate whether prediction
was observable during online processing, but they did not diraitosensitivity to
morphosyntactic cues. The current study aimed to tieacters to become more sensitive to
morphosyntactic cueshrough repeated practice and corrective feedtzuk then to use

them to facilitate online processing and offline production and comprehension.
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The language feature that was used to treanphcyntacticcue usevas the English
passive voiceandthe cueswhich help distinguish it from various types of active voice.
These constructions can be disambiguated from each other by a morphosyntactic cue,
allowing a listener to assign a role to bothfirg noun (retrospectively) and the subsequent

noun for example:

7a.The boy is chasl by the girl

7b.The boy is chasg the girl

Sentence meaning and agépatient roles are disambiguated by the verb inflection. A
passive interpretation is also fiser supported, in many contexts, by the presence or lack of
by (athoughbyc an someti mes serve as isshapedlggyposi ti on
(alongside) the rivey this phenomenon was not examined by the currentstBohce first
noun animacy is a reliable cue to agency in English, the animacy of the first noun in these
sentences would also support the interpretation of that noun as the agent (Bates &
MacWhinney, 1989), reducing the chances of expecting a passiveuctiost until a point
of clear di sambi gdt iaommd ( éareanq un tne rsigdmge tHaes s
receiving training that feddcwvemg ycmdt tdemaer|
disambiguation, new representations coulddomed resulting in increased expectations of
encountering the passive voice. Thus, increased sensitivity to the morphosyntactic cue may
facilitate processing and subsequent interpretation of future sentences encountered.

The present study investigated theent to which it is possible to increase sensitivity

to a morphological cue to help agépiatient assignment via a type of instruction that draws
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on the inputbased processing training research reviewed above. The study extends that body
of researchd training expectations of upcoming linguistic inguting processing itself
(whilst learners are interpreting sentences), by including a practice eJevitardorrective
feedback, to help interpretation of the (recently encountered) first noun anghtioenjng)
second noun in passive sentences.

The next section reviesthe processing problem for L1 Chinese learners of L2
English when interpreting the passive voice in English. First, acquisition of the English
passive and issues specifically associatid its processing and acquisition for ChinesesNS
areoutlined. Second, differences between the passive voice in English and Glienese
described. Finally, research investigating instruction on the passive voice in English

discussed to situate thareent study within that body of research.

2.6. The processing problem: The English passive voice
2.6.1 Learning the English passive

TheEnglishpassive is a feature which takes a long time to médtekel, 2002; Izumi &
Lakshmanan, 1998; Larséireeman, 1997; Quinn, 2014; Williams & Evans, 1988) is

acquired late in EnglisNSs as shown by child language acquisition studies Asgen-

Lotemet al., 2016; Marinis & Saddy, 2013; Stromswold et al., 2002 also believed to be

a complex grammar feature in terms of the quantity of transformdtidns om a O canon
o r d ewvolded in its construction, thus, the passive increases procesamhghd makes

integration more difficult for young children (Stromsweidal, 2002) and for L2earrers

(Quinn,2014) 1t has al slearnmgvaan tonise the Ehglishipassive i
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€ .presents the greatest loteym challenge t&SL/ EFL students CdlceMurcia &
LarsenFreeman2015 p.352).

Research has found that bilingual children process the passive voice slower than NS
children (Marinis & Saddy, 2013; Stromswatal, 2002). This finding has been explained
by the competition model (Bat&MacWhinney, 1989). The competition model details how
learners use word order, verb agreemamnd noun animacy cues to identify agency in a
(possible) agenpatient relationshipgenglish as a second langua@S() research in both
adults and children hahown that competing cues in input contribute to slower processing.
Cue strength has been found to Viaggween language$hat is,two languages may have the
same cuef.e. word order)but the strength of one mdjyffer acrosghelanguages (see
section 2.2).Where an L1 agergatient cue is different or of different strength to that of an
L2 cue reliance on the L1 cue may result in fparsing of agency rolegor examplan
passive sentences.

Another reason that learning the passive magitieult is its lack of frequency in
input. NSdo not use the passive as frequently in spoken Engpistpared tavritten
English, particularly in written academic English. More than double the instances of passive
voice have been found in the British Maial Corpus of written English as compared to the
British National Corpusf SpokenEnglish(as found byRoland,Dick, & EIman,2007) As
there is a tendency for instruction fiacus on the most frequently used linguistic structures
(andoften in more conmunicatively leaning contexten spoken English the passive is a
structure unlikely to receive much attentiorthe ESL classroom. In most courdibst
associate themselves withe Common European Framework of Refergi@ieFR), British

Council or Canbridge English levels, the passive voice is first introduced in level B1 or
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intermediatan thelnternational English Language T€HELTS 5). According to the CEFR
the passiveouldf i r st be i ntroduced | nhekithseassebtedt e x t
byé o (VanEK & Trim, 2001, p. 40) The passive construction as a factitive is introduced
later in B1, and in B2 or uppéntermediate (IELTS 6.5}.9.fThis cathedral was built in the
thirteenth century (Van Ek & Trim, 2001, p. 55). Given thatany universities require
IELTS 6- 6.5to enter Ma s t magram it seemdikely that a large number of
international studen@reexposed to academic writing and readomgtheir Masteis
programmehaving only recentlypeen exposed twomplex structwes like the passive voice
in their English language instruction

This lack of exposure to the passive voicpashaps reflected in amderuse of the
passive voicecompared tdNSs, found in advanced ESL learners studying in a university
context. In a coparison of advancdanglish as a foreign languageRL) andEn gl i s h NS
writing, EFL learners were found to use around 30% less passive structures compared to the
NS writing samples (Granger, 1998). This was also found in ESL agitsBENSs éssays
(i.e., academiessays Two corpora of 30 essays written by NSs and ESL learners, studying
at undergraduate level in a US university, were analysed to compare the frequency of several
linguistic features, including the English passive voide ESL learnerasedfewerpassive
voice structures (when it would have been appropriate for information ordering) and ESL
learners often made mistakes when using pas@Rigssell, 2014)

The research outlined above shows that there is evidence that passives a® likely
cause difficulties in processing and acquisition for L2 learners due to cue competition in

differing L1s and L2sand due to the complexity of the passive structure. Another possible
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reason for L2 learners struggling to parse passive voice sentettoe$rexjuency with

which they are exposed to them in language education and in language input.

2.6.2 Why Chinese learners of English?

The present study aimed to train Chinese learners of English because this group was likely to
benefit from thdraining due to both L-1.2 differences and their learning conteQtzer the

last decadeChineseuniversitystudents have increased in numbers and now tnakiee

vast majority of nofEU students in the UKAdams, 202Q)suggesting thahe amount of

acadenic writing produced by Chinese learners is increadtugthermore, thens little

research into the processiagd learningf the English passive byon-native speakeris

general, and in particular by ChinesedN&s reviewed in the following sectiof(&6.3) It

has been suggested that the English passive is a potentially difficult construction for Chinese
learners to master due to the differences between the construction in English and Chinese
and also due to more general differences found betwemegehand English (see Hinkel,

2002; Quinn, 2014)The differencedetween th&€hineseandEnglishpassive that are likely

to affect Chineséearnersof Englishare outlinedn the next section.

2.6.2.1The passive construction Chinese and English

The passive in English exists in a long fo®a)(and a shorBp) in which the agent is
elided, often because the agent is unknown, obvious or unimp@Zahhs & Hollo,
2017)
Ba.Ali m was confront(lRdplB6 t he i nspectoro

(Patient+ Be + Past Participle + By + Ageit
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8b.fAThe cathedral was built in 1468 (,p.b3i7)d

(Patient+ Be + Past Participl¢

Another passive form exists in English, which isde¢passive (as i8). Thegetpassivas

used 30 times legzer100,000words tharby (ibid).

9.1 61 1 get the car fixed by the garage t omo

Chinese has five syntactic passives and three lexical pagsigesMcEnery, & Qian,
2006) The lexical passives are words which are semantically passiae(saffer, endure),
shou(suffer, be subjected to) amdo(suffer, meet withjsee appendix 1 for examples). As
outlined in 2.6.2.2 overall the passive voice is less common in Clilmaséis in English.
However, when it is usethe most common syntactic passiveChinese is the
passivdformed withbei: Patient+ Bei + Agent + Verb(as in10) (ibid). Béiis considered to
be similar toby as it marks the agent in the sentence awdysd appeabefore the ager{ti

et al., 2018).

10.

R giaun&®nhsgi cho | e
Hotdog by the boy eat [ASP]

The hot dog was eaten by the boy.
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In sum the basic difference in syntéwetween the English and Chinese passithat the
agent appears before the verb in the Chinese passive, wineEragishthe agent appears
afterthe past participle of the vertr is omitted.

However, although thpassve in Chinese&an be ain (L0), as the next section shows
therearedifferencesn the amount and type of usagfethe passive in Chinese compared to
English, and irfact, despite being the most common passive fonmeality the Chinese

passive usingei is very rarely used

2.6.2.2Frequency of the English and Chinese passive

Chinese is a topic prominent language the topic and comment are the canonical parts of a
sentenceEnglish is subject prominent, so the subject and predicate make up thpgbrinci
part of a sentendgi & Thompson, 1976)To emphasiséenformation in Chinese a different
structure is usehstead othe passivéCowen & Reed, 1988A topicalised object
construction would be used to express what in English waarchally be apassive, as in

(11), andthe Chinese passive markeiis not used.

11l.iDouzi xiaohai reng | e
(Beans throw boy)

The beaswere thrown by the boyLi et al., 1993p.179

Thebeipassive is rarely used in Chinese, @ndact, allpassivelike formsare rare when
compared to the frequency thie passive voice in English. In a comprehensive corpus study

the Englishby with a passiveunction (rather than a preposition about lcmatwas found to
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be used 955/10000words and thgetpassive 31/10000words across a variety of genres
(Xiao et al., 2006)In academic genres the numbeibgfpassives was higher, between
1,200-1,400/200000words. In Chinese, the variopassive constructions totalappear
110/100000words (91% of these web&ipassives). This shows that in English, passives
occur 10 times more than in Chinese. Similardyluced numbers of passives were found in
in acaémic genres in Chinese,-300/100000words.

As mentioned abovenlike in English Chinese academigriting tends not tase
the passive to indicateeimportance of informatioge.g., an English academic article might
r e arde participants weretestt 6 s o as ttwohé op & gtiniChinegpkahist s 6
woul d Thredr ésear cher t)elbatigChindsdveiterp tend toiusei p ant
the author of a study as the subject of the seni@ieag & Wang, 2012)Relatedly,
citations are usuaflgiven at the beginning of a sentence and are followed ljyoing
reported findingsor researcltonductedIn contrast, irEnglish the passive is often used to
avoid sentences in which the author of the cited research is positioned in an active subjec
role as in {2a). This emphasises the importance of the ideas or findings above the individual
who stated them. In Chinese the author takes greater prominence in sentence structure, as

illustrated in (2b).

12a.The college was founded in 1925 by Walter TrinjBlgley, 2015p.121)

12b. Huang (1996) n o
Huang (1996) nulizhengming fucik 6doubd s hi
Huang (1996) triestoprove the adverb (Yuliry 202y 0 I s
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The findingsof Xiao et al (2006)also showedhat in English the passive voice tends to be
used to affect an impersonal, objective and formal dbyiein Chinese it is most often used
as an fAinflictive voi (&ho,1973Ldeta, 4993. Gogven&n f or t
Reed (1990) testeddgbenegative contextonstraints by showing Chineké-EnglishL2
learnersand an English L1 control group situations which wsamanticallynegative or
positive combined with a passive and active sentence (they also manipulated animacy).
Chinese and Engh sentences were used for the L2 gr&goticipants were asked to select
which sentence they preferred given the situation. The native English speakers were not
significantly sensitive to the type of situation. In other wotldsir choice of passive or
active did not correlate with the situation being negative or positive. The Chinese group
chose passives significantly more in negative situatidren written inChineseand this
tendency was also seen whhry werepresented with English stimukuggsting some
transfer of their Chinese L1 preferences about when the passive is appropriate

The differences outlined above in terms of both the structure and usage of the passive
in Chinese compared to in English suggest that it nesyconstruction thatould cause
some difficulty for Chinese learners of English, particularly during input processhmey.
next section outlireprevious research into processing of the English passive by Chinese

learners of English.

2.6.3Input processing of the English gsive by Chinespative speakers

The Chinese language uses lexical and syntactic cues differently to EXgligius studies
have found that Chinese speakers are more sensitiredaimacy of nouns than word

order when determining the subject in NVNNW, VNN? sentencegli et al., 1992, 1993;

83



Miao et al., 1986)It has also been observitht "speakers of Chinese may have a particular
disadvantage when dealing with English passive constructions because their L1 does not
have a syntacticaltgerived passive voice.H{nkel, 2002 p.15).

Li et al.(1993) investigated the strength of varieugs (animacy, lexical markers,
word order) in &RT study using auditory input and a pictudtecision task. They found that
Chinese speakers il almost exclusively on the markieéito determine the agent bei
constructions. Animacy was found to hake strongest influence as a cudaisentences
with animate first nouns. Word order was found to have little effect. Tmscisntrasto
English speakers who tend to rely on word order to determine(talest al., 1992)This
study investigated ansfer from L1 L2 and L2- L1, between Chinese and English.
ChineseEnglish early and late bilinguals, Engh€lthinese early and late bilinguadésd
English and Chinese monolingualsmpletedhe experiment. Participants heard sentences
and were askeatidentify the agent. Sentences varied in word order and animacy and were
in Chinese and English. Late bilinguals showed evidence of transfer of L1 stratabies to
L2, whereas early bilinguals responded more like monolinguals, demonstrating
differentiaton between L1 and L2 strategies. TétigdyshowedthatNSsin English and
Chinese use different cues to process input, including the passive, and furthermore, that these
differences have some effect d2 processing, especially at lower proficiency levels

In another study investigating differences in Chinese and English cuX)&y)
tested Chinese EFL and English Chinese as a foreign langDBQEl e a r, asavellsa®
English and Chi, onghsirese of cuesirl sentegcaseof varidusdvarders

(NVN, NNV, VNN, NVN, NNV and VNN). Animacy of the nouns also varied on three

! Noun (N), Verb (V)
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levels (AA, A-1, 1-A?%). The same sentences were translated into English and Chinese.
Participants listened and indicated the agent in each sentenaaohbingual participants
performed as expected, with the L1 English speakers relying on word order (the first noun
tended to be interpreted as the agent, regardless of animacy), and L1 Chinese speakers on
animacy (animate nouns tended to be interpretéldeasgent more than inanimateuns
regardless of position) (as also found by Bates et al. 1982, Li et al. 1993). In the EFL group,
animacy (as per their L1 Chinese) was the strongest cue for beginners, animacy and word
order were approximately equal stgghs for intermediate learners, and advanced learners
used word order more (as Englishg)But still relied on animacy for more unusual sentence
orders (NNV and VNN). This showed that L1 strategies were carried over to the L2, but less
so at higher profiencies. CFL learners were found to rely more on word order than
animacy, as expected, also indicating L1 influence. Proficiency appeared to be a moderating
factor in | earnernstvelielwayl i ty t o use cues in
In another study, anima@f grammaical subjectsvas found tanfluence
grammaticaty judgements of active and passive constructions made by Chinese learners
English EnglishNSs andL2 English speakerperceptions of lexical animacy of English
nouns anchoun phrasewere investigateg by Hinkel (2002) to explore the influence of these
perceptions on the learners' grammaticality judgements of astid/@assive constructions.
Chinese, Korean and Spanisbn-native speakersf English participated in the study along
with English NSsIn a GJT,norntnative speakeés j udgement s of passi ve
differed compared to those of Blfa sentences where the subject (as the agent or patient)

was inanimateln the sentences containing animate subj@ssgents and patientt)e

2 Animate (A), Inanimate (1)
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learnersand NS judgements were much more simil&f. most relevance to the current
study,Chinesenon-native speakerappeared to make significantly more incorrect

judgements compared to Bif¥hen sentences did not contammatesubjectsOverall,all

thenonnative speaker®ven at high proficiency levels, made erroneous judgements based

ontheanimacyof subjects (as agents or patients)

In an online processing studghang & Wang2016)investigated the difference in
ERPs during processingsfe nt e nc e s litehalyttrarstaedddnaiapfrapriately
trarslaedd f r om En gl i sChinasektnglish Wihguatseith diffeing
proficienciesin English To construct the sentess the CE#2 word list was used. Literal
English traslated sentences were those that could beskztza intobéi sentences in Chinese
("The apple was eaten by my untlbid, p.88),these are syntactically similar in both
languagesThe nonliteral sentencesvere those in which bei construction could not
naturally be useth Chinesde.g. 'The violin was made by my fatteibid, p. 88) so the
English and Chinese translations were syntactically diffefdrgre were four conditions:

"nortrviolation, semantic violation, syntactic violation, and double violation. Semantic

violation referred to the i napprcookedbymyt e
father. 6). Syntact i c thepashparidipie adrebasenfornodav e d
verb (e.g. niaKelbg wiyo If iam hwas &) . Doubl ethev i

past participle aabase form ohverbalongwithani nappr opri at e meani

wascookby my f abidp&9).. 6) . " (

3 The College English Test (CE4) is a nationaEnglish as a foreign languaggst in the Bople's Republic of
China CET-4 is based on 4500 words.
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The learnersead sentences and indicated whether they were corrgatorrectoy
pressing a buttorThe sentences were delivered usavgord-by-word display and ERPs
were recordedl he time participants took to indicate if sentences wenect or not was
also recorded (RTReduced RTand accuracy rates when interpretgygtactic violations
showed thattte high proficiency group was more accurate across all conditions compared to
the low proficiency group. The higher proficiency grolgpashowed greater sensitivity to
syntactic and double violations, whereas the lower level group showed no difference across
conditions.The ERP results indicated that the low proficiency learners were not as sensitive
to the verb ending cue (the past mapte) as the high proficiency group and so were
unaware of the syntactic violation. This was demonstrated by smaller P600s recorded in the
lower proficiency group compared to the higher group. P600s indicate sensitivity to syntactic
violations. Furtherei dence for intermediate | earners?o
was provided by analysis of N400s. N400Os indicate sensitivity to semantic violations. Only
double violations resulted in N40Os for high proficiency learners whereas all types of
violation (semantic or syntactic) resulted in N40Os for low proficiency learRersoth
high and low proficiency learners the nliteral translated sentences caused processing
problems (as evidenced by longer RT)is differences in interpretation and pessing
shown by low and high proficiency learners suggested that it may take a lot of practice and
or experience for Chinese learners of English to become sensitive to the morphosyntax of the
English passive. A limited number of studies have investigasening and practice of the
passive voicgin particularfor Chinese learners of English. The next section detskarch

into training and practice of the passive voice
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2.6.4 Instruction and the passive voice in English

In the first study to my kowledge into the effects of instruction on Chinese learners of the
English passive, Qin (2008) investigated the effects of dictogloss versus Pl on the learning of
the English passive by Chinese beginner learners. Dictogloss involves listening to a text,
note taking and reconstructing the text, often in pairs. The experiment usetkatprest

test design with outcome measupemcipally focusing on measuringxplicit knowledge

The PI group received metalinguistic information about the passive andriiceused input
activities. The dictogloss group received the same metalinguistic informatidmlictogloss
activities using the same texts as those used in some of the structured input activities
included in the PI. There were two dictogloss activities presented in stages in order to
provide similar length instruction to both groups.

There wereseven outcome measures. The first two tests asked participants to identify
the agent or patient in active and passive sentences. The third and fourth tests asked learners
to choose the appropriate passive or active response to a question (from apt#&nej.o
The fifth test asked the participants to translate English sentences (passives and actives) into
Chinese. The sixth test required the learners to complete sentence stems with infinitive verbs
provided. Finally, the seventh test asked the partitfpt recreate a short story in English
after being given an outline in Chinese. Both groups showed significant gains-stsp@std
these improvements endured to delayed-pest but the PI group performed significantly
better than the dictogloss g on the comprehension tests and the production test. So, both
types of instruction were beneficial, but Pl more so.

In order to further explore how Pl would affect the interpretation and production of

the passive, VanPatten and Uludag11)examined theffectiveness of Pl on pre
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intermediate Turkish learners of English. The participants were assigned to a control (test
only) or PI group. The treatment packet for the Pl group incl&dedout the passive and

first noun strategy (see section 2.2). lbalscluded nine structured input activities. The
control group did not receive any instruction and did tasks from a textbook not involving the
passive. There were three assessment tasks given as@opteinddelayed postest; these
were an interpreten task (aural input followed bgchoice of two sentencesne of which
correctly described the aural input)sentence level production tagkd a passage
reconstruction task. There were no significant differences between both groupgeat.pre
Compared to the tesinly group, he Pl group made significdptgreaterimprovements in all
test scores between the ftest and first postest and maintained the gains until delayed
posttest. This showed that Pl changed the outcome of not only interpnetagks (as often
used with PI) but also on two kinds of production tasks.

In a replication of the aboJ&ludag & Vanpatten, 2012 third group was added, so
that the groups were PI, dictogloss and control. The PI training was the same as used in the
2011 study. The dictogloss condition received the same EI on the passive in English as the PI
group, but the information given did not include first noun strategy information. The
dictoglossgroup heard nine texts witinethreetokens of the passive. Timmber of tokens
the Pl and dictoglosgroups were exposed to during treatment were "roughly the same”
(ibid, p. 198). As in VanPatten and Ul udag:
interpretation task, a sentence level production, tastt a pasgye reconstruction task, these
were given as prepost, and delayed posests.

The results for the interpretation task found that both the Pl and dictogtags

improved between prand first postest. The control group did not show significant
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differences between prand postests. The Pl group's results improved significantly more

than the dictoglosgr oupds resul ts. Fur timedthendictoglass t he F
group at the delayed petgst. For the sentence level production test, PI did not result in

gains significantly different to the dictogloss group, with both showing similar improvements
compared to the control group. The same pattesfauand for the sentence reconstruction

task. In sum, the PI group outperformed the dictoghmsscontrol groups on the

interpretation task, but not on the two production tasks. The Pl and dictoggo$ied in

similar improvements at each time on thieesttwo tasks as compared to the control group

who showed no improvements at each time for any of the three tests. These findings are in
line with previous research into Pl and dictoglPganPatten et al., 200®)ut not wi t h
findings (2008). Uluda@nd VanPatten (2012) explain this as a result of issues with Qin's
methods, such as the test instruments, lack of control gaodpuncontrolled variables (e.g.

lexical semantics of agents and patients used in the test stimuli).

The above studies invegtited the effects of instruction for learners who have not
previously been exposed to the English passive voice. They do not investigate whether
processing can be changed after a structure has been previously learned in order to correct
erroneous parsing\ study that investigated the effects of instruction on the use of the
English passive by Chinetearners who have previously learned the construttidnvho
made errors interpreting and producing it was caroed by Liet al. (2016).

This study invstigated the effect that timing of feedback has on learhiegrners
were assigned to one of four grouppsmediate feedback, delayed feedback, no feedback,
andcontrol (testonly). The three experimental groups performed thaboglosstasks in

groups. The two groupsith feedbackeceived either immediate or delayed corrective
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feedback in the form of a prompt, followed by recasts of utterances that had contained errors
using the target structure (the past passive voice). The effects of fesdradested using a

JT (intended by the authors to measexplicit knowledgg and an elicited imitation test
(intended by the authors to measimglicit knowledgsé.

Both types of feedback were found to improve scores on the JT, with immediate
feedback hang the greatest effect. Feedback therefore appeared to be beneficial for the
development oéxplicit knowledgeas measured by the.JHeedback did not have an effect
on the scores for th@icited imitation testclaimed to measutienplicit knowledge
However, in a similar study intaskbased and taskupported instructioommediate
feedbackwvasfound to have an effect aicited imitation tesscores when learners were
divided into those with prior knowledge of the passive and those withoet &l., 2016b).

In this study, four groups were given different types of instruction with or without immediate
feedback; 1) task only, 2) El + task, 3) task + immediate feedback and 4) El + task +
i mmedi ate feedback. The O6task6é was two dict

The gaeral findings were thahe more explicit the treatment, the greater the effect
In other words, the El + task + feedback group made the greatest gains, and the two groups
who received EIl performed better than the groups that did not. This was found to be
particularly true for the development@fplicit knowledgeas demonstrated by JT scores.
General gainsover all learnerson thedlicited imitation testvere not seen. However, when
the learners were divided into those with prior knowledge of the @assiy those without,
some improvement was seen for dieited imitation tesscores for those with prior
knowledge This wasespeciallytruefor those learners with prior knowledge who were given

the most explicit treatment (El + task + feedback). Thggests that El in combination with
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a task and feedback may result in (possilvlglicit knowledge gains if learners have some
prior knowledge of the passive structure.

The current study built otine previously outlined researchsome waysThe
learnes had some prior knowledge of the passive voice. The training in the current study
explicitly f ocus ¢drelevanmmorphesyntadtic cadedessarytforon o n
interpreting passive constructior®eft the past participle of the verb and, in some sentences,
by) during training to help interpretation of passive sentences. Along with El and feedback,
this training aimed to increase cue sensitivity and result in online and offline processing

changes.

2.7 The current study andresearch questions
2.7.1 Rationale for the current study

Most previous research into the effectiveness of instruction on processing and usage of
morphosyntax has used El plus tasks designed to focus on form and meaning e.gluBl. El
tasks (e.g. focus on form, structured input, meabiaged output instruction, dictoglosE)

plus tasks and feedback have all been shown to be beneficial for learning as demonstrated
using various offline and online tests. This suggests that the explicit the instruction the
better for learning, at least on the measures used in studies to date. However, it is not clear
whetherexplicit knowledgeand / orimplicit knowledges / are generated as a result of
increasingly explicit instruction andamtice, as the measures have tended to tap more into
explicit knowledge, though with some claims being made about elicited imitation tasks
demonstrating implicit knowledge. Furthermore, a small number of studies have built on

studies of L1 and L2 grammprocessing (see sectiofsl and 2.2) and have attempted to
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train learners in cue use in order to facilitate (predictive) processing (e.g. Andringa & Curcic,
2015; Hopp2016).However, these studiegddhot combine the teaching of morphosyntactic
cues alog with El, practice, and feedback. Moreover, no study has attempted to do this with
the English passive voice which is rich in competing cues for L2 |edrvensd order,
animacy, and morphosyntax.

The current study aimed to build on research into BLtbased practice with
feedback, morphosyntactic cue use, and L2 procedsinigsign trainingvhich forced
attention tamorphosyntactic cuas order to complete the training tasks corredfifhen
designing the study, it was thought that surprisal reaylt from exposure to cues that were
notin line with expectations or predictions that the learners had made on starting to parse a
sentence as an active, which in fact turned out to be passive. In the current study the terms
Oexpect at i o nabeusedto@fpritoghe ppeotessimgrodinput and generation of
expectations incrementally during processingl(ong et al., 2014

The current study explored the effects of such training in a more comprehensive way
than many previous studies by tagtiearning using both online and offline tests, and
comprehension and production measures. The passive voice was chosen as the target
structure because it is a structure that is disambiguated by morphosyntactlmesupagt
participle and sometimely) and is likely to be misinterpreted by learners due to reliance on
the first nourprinciple (VanPatten et al., 2013). On encountering(tess likely)
mor phosyntactic cue Opast asheledi paheber nt h:
-ing in He is helingd, a listeneis forcedto assign the patient role to the first noun

(retrospectively) and ndureSosthelcuerentstudye nt 6 t o
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investigated training on morphosyntactic cues that couletgete assignment, if learners
were indeed (miparsing) passive sentences as active sentences during online processing.

Noun animacy is thought to play a significant part in how languages assign
grammatical and thematic roleSgrroll & Schlesewsky2006 Primus,1998). Noun
animacy has been found to affect online processing of -ggeieint rolegAndringa &

Curcic, 2015; Jackson & Roberts, 2010; Mdknk, & Schriefers2002 Traxler, Morris, &

Seeley, 2002; Traxler et al., 2008eckerly & Kutas, 1999 to add to this research the

current study also investigated animacy effects. Animacy was manipulated in all of the
outcome measures but was mainly expected to affect online procdssnote inoffline
interpretationin this study in a written accegtility judgement task, was also investigated

since research has found that animacy affects learners online processing of verb phrases (e.g.
Mak et al.,2002 Traxler et al., 2002; Traxler et al., 2005) and so may also affect offline
grammaticality judgenms in the same region (i.e. the verb). Animacy was not expected to

play a significant role in productiagince in the current study the tasks were controlled, and
interpretation of language input was not required to complete the tasks.

The currentstudylas o0 i nvestigated the | earnersod &
learned in the interventions to constructions not included in the training. Previous research
has found that awareness, and access to explicit knowledge, is a predictor of the ability to
generdise in offline measure@.q. in elicited oral productioms found byBrooks et al.,

2006; Brooks & Kempe, 2013; Kempe et al., 2010; Kempe & Brooks, 2008)efore,
training that is likely to increase awareness would be expected to result in a greater ability to
generalise. This was investigated for both online and offline language use in the current

study.
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The learners selected for the current studsevighinese L1 uppentermediate
learners of English studying prea s t Englighsourses at the University of York. Learners
with prior knowledge of the passive were chosen to investigate whether erroneous language
processing and / or use could be im@wWby training. The passive is also of special interest
to this particular group of learners because of its prevalence in academic English.

To set our findings about leaners of L2 English in context, we also investigated
English NS 6nline processing giassive and active constructions. This adds to research
into the nature of NS processing by investigating if NSs of English use morphosyntactic cues
during online processing of the passive voice or if NSs do not rely on these cues and instead
process pasge constructions in a more shallow fashion, as posited by the good enough

processing approackérreiraet al, 2009.
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2.7.2 Researclyuestions

In line with the rationale set out above, the current study aimed to answer the following

research questions:

RQ1) To what extent do L1 Chinese learners of L2 English show sensitivity during online
processing to morphosyntactic cues in the English passive voice as evidenced by visual
world eyetracking?

Is cue sensitivity affected by:

a) Training (eithemorphosyntacticuefocused or nowfiocused) as compared to a
testonly control group?
b) First and second noun animacy?

c) Trained (present simple) and untrained (present perfect) constructions?

RQ2) To what extent do L1 Chinese learners of L2 English showlkdge of cues in a)
offline grammaticality judgementnd b) production of the passive voice in English?
Is production affected by:

a) Training (either morphosyntactauefocused or nowfiocused) as compared to a
testonly control group?
b) Trained and untragd constructions (present simple and present perfect)?

Are grammaticality judgements affected by:

a) Training (either morphosyntactauefocused or nowfiocused) as compared to a
testonly control group?

b) Trained and untrained constructions (present simpiepresent perfect)?

c) First and second noun animacy?
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RQ3)To what extent do native English speakers show sensitivity during online processing to
morphosyntactic cues in the English passive voice as evidenced by visual werld eye

tracking?

To what extent imative speaker processing of the passive different to learners?
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Chapter 3. Methodology and Methods

This intervention study used a pre, immediate post, and delayetepbdesign. The study

was conducted in a laboratory setting in order to best control and manipulate the
experimental variables. Although laboratory settings result in lower ecologlchtythan a
classroom study it allowed for the training that each participant received to be identical
(GassMackey, & Rosg~eldman 2005; Hulstijn, 1997)Since the aim of the current study

was to manipulate training for a specific grammar featurdlemlassess its comprehension

and production as a result of the training tasks alone, a classroom study could have

di mini shed the validity of any claims 1. e.
from a study then clear causality canbe estabh e d; t he mode/l can exp
(CohenManion, & Morrison,2017, p.272). It is noted though, that for research to inform
practice, instruction needs to be tested in the class(blomstijn & de Graff, 1994; Nunan,

1991) Thisis discussed in the iplications for future research (section 6.3).

3.1 Methodblogy

The first half of this chapter discusses the methods that were selected for the current study,
highlighting their strengths and weaknesses and so justifying their use in the current study.
Many methods have been developed to investigate L2 learning and knowletlgecurrent
study, for RQ1 and RQ3 it was necessary to use a method that measured online processing
behaviour. For RQ2 it was necessary to use methods that measured offline cosnpmehen

and production. This methodology section covers only those techniques that were deemed

relevant to the current study i.e. for evidence about offline comprehed$®ior evidence

98



about online processing, visual world dyacking; for evidence alob production, oral

production tests and written sentence completion.

3.1.1 Offline measures of comprehension: the grammaticality judgement test
(JT)

Offline techniques, such as picturaatching tasks, trutiialue tasks and aciut tasks,

usually allow, pomote, or even require awareness of the language, and sometimes
metalinguistic knowledge to complete the téglarinis, 2010) One of the most common

offline measures of comprehension and grammatical knowledge are JTs. They are often used
alongside onlineneasures, and also in studies investigating the effectiveness of instruction.
Other offline comprehension testeenot discussed in detail as this is beyond the scope of

this thesis (for more about offline tests Ssmighty, 2008Ellis, 2009; Norris & Otega,

2000)

3.1.11 Judgement tests (JTs)

JTs have been widely usedLf learning research to assess knowledge of various aspects of
language, including syntactic structure, morphological features and plausibilifyl¢sesky

et al, 2019for asystematic review). They serve to investigate the extent to which learners
and / or NSfind grammatical and ungrammatical language (written or oral) acceptable or
not. The notion of grammatical and acceptable is not clear cut as, for exampteailNS

dean a grammatically incorrect sentence acceptable in certain contexts. Grammaticality, or
acceptability, is usually indicated using a dichotomous choice (correct / incorrect, acceptable

/ unacceptable) or a Likert scale (1 = ungrammati&i grammaticalPlonsky et al.,
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2019). The majority of L2 learning research (53%) has used a dichotomous choice for
judgements (as found by Plonsky et al., 2019).

In some cases, participants are also asked to identify the error, and / or correct the
error, and this haseen thought to tap intexplicit knowledggas shown byialystok, 1979,
1982) By identifying which part of the sentence the participant believed to be wrong, and by
correcting it, the researcher can have some insight into why the sentence was judged
incorrect or unacceptable. A small number of studies also asked participants to rate the
certainty of their responses or to explain the basis far deeision (Plonsky et al., 2019).

Most JTs used in L2 research are untimed (Plonsky et al. 2019). Unflmadle]
thought to tap (more) intexplicit knowledgebecause the lack of time pressure allows
participants to use metalinguistic knowledge to actively think about their judgements. Timed
JTs are often used with the intention of avoiding or reducing tleaeta whichexplicit
knowledgecan be tapped into. A time limit gives participants less opportunity to consider
each stimulus carefullyeducing the likelihood of being able to accessalinguistic
knowledge(Godfroid & Winke, 2015;R. Ellis, 2005; Loewen,2009) Research has found
that time pressure is a key influencing fai
Bowles, 2011R. Ellis, 2005;Ellis & Loewen, 2007; Godfroid et al., 2018; Han & Ellis,
1998; Zhang2015). In a metaanalysis, scores amtimed JTs were found to be higher than
when timed @ = 1.35; interquartile range = 1.74) (Plonsky et al. 2019).

However, recent research indicates that timed teatdap into automatiseexplicit
knowledgerather thanmplicit knowledge(Suzuki & DeKeyser, 2015) or that at leastt is
difficult to distinguish automatiseekplicit knowledgerom implicit knowledge

Automatisedexplicit knowledgas explicit knowledgewhich is accessed rapidly and with
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awareness (ibid). What distinguishes automateseadicit knowledgdrom implicit
knowledgeis thought to be the presence of awareness. So, a timed JT may result in rapid
access to knowledge that the learner is aware they are accessing. Some evideisce for t
comes from a confirmatory factor analysis study on the results from a timed auditory GJT
and a timed visual GJ{Buzuki & DeKeyser 2015) Confirmatory factor analysis showed
that both types of JT accessed automatsgicit knowledgeather thanmplicit
knowledge This was determined by high factor loadings for automaggpticit knowledge
and low factor loadings fomplicit knowledgefor both JTs. Furthermore, online tests
included in the study (SPR, visual world dyacking and a word monitarg task) loaded
onto separate factors to the JTs. This suggested that the online tests and the JTs (whether
timed or untimed) measured different constructs. This study suggests that timing alone may
not be enough to ensumplicit knowledges being accesed during a JT. Furthermore,
Gutiérrez(2013)found that the grammaticality of items had the greatest effect of the type of
knowledge accessed, rather than time pressure. Grammatical items were more likely to
measuremplicit knowledge she argued, whesie ungrammatical items measured something
different, argued to bexplicit knowledge

In addition, modality may have an effect on the type of knowledge tested, auditory
JTs have been found to tap intaplicit knowledge whereas written JTs inexplicit
knowledge(Bialystok, 1979, 1982; Kim & Lee, 201%pada et a[2015)tested learners
with auditory and written timed JTs and found that they loaded onto different factors in a
confirmatory factor analysig heauditory JT was found to be associated virtiplicit
knowledgeand the written JT with both knowledge typgsgrammatical items are thought

to measurexplicit knowledgerather thammplicit knowledge so if modalityis linked to
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knowledge type its manipulation could result in changes in judgement accuracy of
ungrammatical items. So, auditory input may resulitrplicit knowledgebeing accessed
and an impaired ability to assess ungrammatical items. Evidence for this is provided by
research thatasfound that learners are more accurate in grammaticality judgtineritare
presented visually (written) rather than auradyd that modality effects aneore significant
for ungrammatical item@lohnson, 1992; Murphy, 199 FHowever, h a metaanalysis of 17
JT studies using both modalities, Plonsky et al. (2019) found little reliable difference
bet ween auditory and written JTé=.14n ter ms
interquartile range = 1.04). Therefore, evidence as tefteets of modality is somewhat
mixed but for the purposes of measurexglicit knowledgeas in the current study, a
written JT appe&dto be most appropriate.

A weakness of JTs is that it is not possible to record the precise moment a learner
becomesware of problematic language. So, the parsing strategies used to interpret
grammaticality, or acceptability, of a sentence are not observable through JT data alone. For
example, the reader may read ande@&d a sentence before making a judgement, thgy ma
guess when making a judgement, or they may make a judgement based on only one segment
of the sentence which is not the intended grammatical manipulation. Online measures are
able to record these differences as they observe incremental processingragupiagging of

a sentence.

3.1.2 Online measures of comprehension: Visual world-#yeking

Online measures have an advantage over offline measures because they are thought to be not

affected (or less affected) Inyetalinguistic knowledgéMarinis, 2010) These methods
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allow researchers to tap into (more) automatic processes during input prgcsssh as; the
application of grammar, discourse rules, lexical connotationgRaberts, 2012)For the

current study, one of the aims was to investigate how legonaeess realime language

inputand assign meaning to it whilst listening. Variomiine methods are available, such as
SPRandselfpacedistening or EEG. These aim to record behaviour or brain activity whilst
learners are trying to get meaning from language they are exposed to, often with the aim that
learners do not become expligilware of the purpose of the study so that processes that
occur without awareness can be recorded. In the present study, visual werlackyey was
deemed more suitable thaelf-paced reading or listenirgecause isel-paced reading or
listening,input is presented segmentally (and usually-caomulatively in the case of SPR)

and this can impede normal parsing strategies. Whilst the RTs collected are demonstrative of
processing load, they cannot tell us about actual interpretation of the meansentérace

(unlike visual world eye tracking which can indicate meaning [role] assignment, as was

desirable in the current study).

3.1.21 Visual world eyeéracking

Visualworld eyetracking paradigms in language research involve providing audiitpuy

along with visual inpytand tracking eyenovements whilst participants listen to the input.
Visual world eyetracking is based on the ey@nd hypothesis or eymind link (Reichle &
Reingold, 2013)This hypothesis states that there is, as Leeandd @ r t y put it ,
relationship between what the eyes are fixating upon and what is being processed by the
br a0iPp. §7). Eyanovements are thought to be linked to attention, specifically

attention orientingGodfroid, 2019) As previously disussedn 2.3.4, attention is an
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important aspect of processing and subsequent leatsmterpinning the use efsual
world eyetracking is premotor theorywhich argues that the overt eygovement, recorded
by eyemovement tracking, reflects the covertenting of attention to the sound stream
(Rizzolatti et al., 1987; Sheliga et al., 19%heliga et a).1997) Research has shown that it
Is possible to measure covert orienting of attention by tracking overt atteWragh({ &
Ward 2008. Premotor heory posits that in normal input processing, covert attention
orienting (e.g., to a particular sound in the input, or in the case of reading research, to letters
or words) occurs prior to overt attention orienting. In other words, covert attention will be
directed at a target stimulus before an-ey@/ement can happen. It is thought that the time
taken to plan an eymovement (i.e., the time between covert attention and overt attention),
is around 220msA/right & Ward, 2008. Eye-tracking researchers studyert orientingpy
observingeye movements, to learn more about covert orienting

The visual world paradigm has been used in language research to observe
incremental online syntactic processing and to show that listeners appear to integrate
grammatical oles into sentence interpretation as soon as they hear enough information (as
shown byAltmann & Kamide, 1999; Kamidet al., 2008). In the visual world paradigm,
eyemovements are believed to indicate which linguistic representations are activated during
the processing of audio input. For example, in the case of gender marked pronouns, eye
movements upon hearing a pronoun indicate how they are interpreted in relation to images
depicting their possible antecedents. To @gmexample, in Spanish, gender of a noun is
marked on the articlel (masculine) antha (feminine). In the example below it would be

expected that upon hearitayin encientra laé @ eyemovements would orient to the image
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of the only feminine nourepresergd infour images i.ela pelota(the ball)(seefigure 5

below).

el zapato

Encuentra la pelota. jLa ves?

Find the ball. Do you see it?

la pe|ota el coche

Figure 5. Example adapted from Lewvilliams & Fernald (2007, p.10).

Eyemovements in visualorld are less likely to be able to provide insight into the precise
moment at which procesgoad occurs, relative to tekiased eydracking (reading studies)
because eymovements are prompted by the incoming auditory input so, regression and
skipping are not possible, as they are in reading (Godfroid, 2019). Visual wottichelimng
does, hwever, give insight into the nature of interpretations made upon hearing oral
linguistic cues and into how sensitive participants are to linguistic featuchsasues for
interpreting meaning. Tesiased and visual world eyeacking paradigms therefore
investigate different types of input processing (reading and listening, respectively) and
different aspects of that processing (processing difficulty and mental represeritations
interpretation, respectively). For the current study, we were interesbeaviparticipants
interpreted oral morphosyntactic cues, thus visuald eyetracking was deemed the most

appropriate.
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3.1.3Measures of productionOral and written production, from free to

constrained

Including measures of production provides more catmg@nsive insight into the efficacy of
instruction and the nature and generalisability of learning gains. Various production
measures have been used in L2 research, measuring moreexplessknowledgeor

implicit knowledgedepending on their design. The belbgure 6) (Ellis, 2009 p.40)

shows how certain task features result in a task measuaongimplicit knowledgeor

explicit knowledge The next section outlisgéests used in L2 research to measure oral and

written production.

Explicit (analyzed)

Criterion Implicit knowledge knowledge

Degree of The task requires the The task encourages the

awareness learner to respond learner to respond using
according to ‘feel’ ‘rules’

Time available The task is time-pressured | The task is performed

without any time pressure

Focus of The task calls for a The task calls for a primary

attention primary focus on meaning | focus on form

Systematicity The task results in The task results in variable
consistent responses responses

Certainty The task results in The task results in responses
responses that the learner | the correctness/incorrect-
is certain are correct/ ness of which the learner is
incorrect uncertain about

Utility of The task does not require | The task invites the learner

knowledge of the learner to use meta- to use metalinguistic

metalanguage linguistic knowledge knowledge

Learnability The task favors learners The task favors learners who
who began learning as have received form-focused
children instruction

Figure 6. Task features and corresponding knowledge type measured (Ellis, 2009, p.40)
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Whilst there are many types of oral production tlestmost common types appear to be
narration / story retelling or picture descriptiditer conducting aearch on IRI§ which at
the time of searching held 288al production testused in L2 research, 228 of thesse
either narration / story retelling or picture description. These two tasks may measure more or
lessexplicit knowledgeor implicit knowledgedepending on whether or not time limits are
imposed, or whethenetalinguistic knowledges required to complete them, and the
awareness of the individual participants. For example, the Marsden pEl|e;tZ009) used
an oral narrative task desighto measuremplicit knowledge A time limit was used, and
the learners needed to focus on meaning and intuition to complete theesaslkaguistic
knowledgewas not required or encouraged by the task.orbkeproduction testas used
alongside an oradlicited imitation task, a timed JT and an untimed JT, and a metalinguistic
knowledge test. Confirmatory factor analysis found that the oral elicited imitatiorotask,
production tesand timed JT measured a separate type of knowledge compared to the
untimed JT and the metalinguistic knowledge tdsfined asmplicit and explicit
respectively Ellis, 2009). Thdasks designed to measmm@ductionor comprehension did
not appear to measure different types of knowledge.

Using an untimed narrative task, Spadal.(2015)found that story réelling with
no time pressure appeared to measwicit knowledge notimplicit knowledge based on
confirmaory factor analysis. The task was originally designed to measpiit
knowledge since there was no focus on rules or form, and although not timed, the learners
were encouraged to tell the story without much pause. Therefore, the finding thiat the

production testneasureaxplicit knowledgevas surprising (Spada et al., 2015). However,

4 www.iris-database.org
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since the task was not timed, and prompts to the correct verb were provided on each slide, its
design may have resulted in an unintentional focus on form. Simikafouad by Erlam
(2005)in astudy usng a narration tasto elicit direct object pronoun form$§here was no
time pressuresothe learners had time to prepare #melywere given verb prompts. This
task design was therefore more likely to measumicit knowledgethanimplicit
knowledge Learners received ruleased training (deductive) or inductive training prior to
the task. Those who received Hilased training performed best. This might be because the
explicit nature of deductive instruction lenitself toameasure tapping intexplicit
knowledge

Another common group afral production testare sentence completion tasks and
picture cue tests. These involve the completion of sentences, possibly describing an image,
using prompts and cues. Forrerip | e, i n VanPatt €lA93)deardersCadi er
were shown two images depicting a scene and asked to complete a sentdriee ®y.is
thinking about t he ¢iThelimages weretaheyrsitting atdhene é é é
thinking about a girlandthe second showed the boy calling the girl on the photieer
studies provide the target verb, for instance, the following images were provided to elicit the

passive, preceded by these instructions
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fComplete the sentences with a present passivethdgellowings verbsship pick take dry

sorto (Seyednejad & Gholami, 201[@.742).

The bemies. ;.. il by hand.
3

Figure 7. Example sentence completion task frddeyednejad & Gholami, 2017

Tasks like these are likely to measasplicit knowledgesince they focus on form and are

untimed. The task used by VanPatten and Cadigr@@3)was designed to be similar to

those used in traditional instruction, i.e. tasks focusing on form rather than meéaemng.

oral production measures which focus on nieg and are unstructured, such as, asking

learners to talk for a minute on a topic without preparatiight be more likely to tap into

at least somanplicit knowledge However, it is not always easy to design free production

tasks to investigate thefe€ts of instruction on specific grammatical features since specific

features may not be elicited by the task, as learners can avoid using the structure. Hence the

need for restricted production tasks, such as sentence completions or picture descriptions.
Written sentence completion tasks that are similar to the oral production tests

described above are common in L2 research. Due to the increased time usually given for

written tests, they are more likely allow for reflection and correction and therefore to
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measureexplicit knowledgemorethan oral sentence completion tagiRs Ellis, 2005;

Godfroid et al., 2015)An example of a written task is the following narrative task from Hsu
(2017)(see figureB below). In a study investigating the effects of plamgon production,

learners were asked to write a story corresponding to the sequence of images shown in figure
8. Tasks such as this one, which allow for freer writing than a sentence completj@rgask

not often used in studies of language processimghinh specific grammatical features are
investigated, because, as noted above, it is harder to ensure production of specific features
when the task is less restricted. There is a todfiherefore in intervention studies between

evidencing the learningf @ specific grammar feature and testing natural language use.

Figure 8. Narrative task from Hsu (2017)
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3.1.4 Test modality

As mentioned above, written, orahd aural tests are all used to measure comprehension and
production. The effect that modalityay have on language processing and production must
be considered during study design. It has been observed in psychology research that aural
and visual input are processed in different parts of the memory s{Remey, 1989) 2
learning research hatsa demonstrated that modality influences how learners process input
(Wong, 2001)and that modality has an influence over the knowledge type being accessed by
a task (Spada et a015) The modality of input has been investigated in a number of
studiesFor example, Ito and Wor(@019)investigated whether modality effected training
and subsequent language processing. They replicated a previous study into the effectiveness
of written Pl (Wong & Ito, 2018) by using the previously tested written Pl input in an
auditory form. The resultsdm the two studies were then compared. Findings suggested that
written training improved learner sensitivity to grammatical cues more so than auditory
training (based on eyemovement data after trainipg

The brief summary aihethods used faneasuring laguage knowledge given above
suggests that tests choice needsotwsidermodality, time andwhether the knowledge is
being accessed 6onlined or o6offlined or in
considerations are needed as the current studydaioté to inform our theoretical
understanding of processing and age, as well as our understanding of pedagogical

effectiveness. The following sections now describe the actual methods adopted: the

materials and procedures wdd in the current study
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3.2 Ethical considerations

Ethical approval was sought from The University of York Education department ethics
committee prior to data collection. All the participants were adults and no part of the study
was expected to cause harm or distress. Anogywat ensured by assigning a participant
identifier (a number) to each participant which was used in all parts of the experiment. Their
name and contact details were kept in a password protected spreadsheet to which only the
researcher had access. This wasessary given the longitudinal nature of the study. The
participantsd6 contact details were deleted
taken to minimise the time required to complete the tasks, and all participants were given a
small cashreward for their participation.

Prior to taking part, all participants were asked to provide informed consent after
reading an information sheet (see appendix 2 for forms). The information sheet informed
participants about the tasks they would complateexplained that they would need to come
for three or four sessions (depending on the group they were randomly assigned to). The
consent form explained that their anonymised data would be kept for an indefinite period and
would be used in future publicatis. The participants were asked to indicate that they agreed
to this and were informed that they could withdraw at any point during data collection.

Since some of the participants would be in the control group and not receiving
training, they were offeretthe chance to return after the end of the experiment for the

training sessions.
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3.3 Participants
Participants were 73 Chinese learners of English enrolled on the Education Department pre
sessional at The University of York. They had been in the Ukekw than 2 weeks at the
start of the study and were intending to study at postgraduate level at The University of York
for a period of 13 years after completion of the psessional programme. The fmessional
programme is intended for students whoseTli&kcore is slightly below that of the
requirements for their future pegtaduate course (usually an overall score of 6.0 or 6.5).
The presessional course at the University of York focuseinly on academic writing and
speaking and the requisite langaamnd organisational skills.

I n the current study, the |l earnersod pr o
attained IELTs scores, performance on-te§} and seHrated proficiency. Three measures
were used in order to better ensure that the learrenes of a similar proficiency. The
learners completed a language background questionnaire which determined their experience
learning English and asked them to galk their proficiency level in the four core skills
(reading, writing, speaking and listeg) (see appendix 3). Setiting has been found to
correlate with proficiency measured by independent (Bstlgado et al., 1999; Flege et al.,
2002; JiaAaronson, & Wy2002) The learners had attained a mixture of IETL® @Bnean
=6, SD =42), a quaer had completed pegraduate study, and they had been learning
English for between 7 and 20 years (mean = 12 years, median = 12 yearsjeSthesed
was adapted by Spadaal.(2015)who adapted it fronfshihara, Hiser& Okada(2003)(see
appendix). This test was a combination of at€3t and a cloze test in that the first half of
each target word remained and the second half of the word was completed by the learners (as

in a ctest) but the words were not removed strictly systematically (fonpbeaone in every
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threewords) but were removed at a rate of betweeillittmeandeighthword (as in a cloze

test). Gtests and cloze tests have been found to provide an accurate indication of proficiency
and correlate well with proficiency scores foundstandardised tests (e.g. IELTS)

(Chapelle, 1994; Dornyei & Katona, 1992; Eckes & Grotjahn, 2006; Jafarpur, 1995;
Tremblay, 2011)The questionnaire and-@&st were administered using Qualtrjaialtrics,

2005)

Themean scoren the etestwas 63%, SD = 1ZThe ctest results show that the
learnersvere not neanative, as NSs would score 92% or higher (as foungtogara,

Hiser,& Okada2003. Theet est was abl e to reveal more Vv
proficiency than that suggestby the IELTs scores, as the scoring was morediaéned.

Learners were also asked to gelfe their ability in the four communicative skills
(speaking, listening, writing and reading). There was a great deal of variety in the scoring, as
indicated by e mean scores given to each skill (see table 1 below).

Taken as a whole the three proficiency measures indit@éthe participants were
around CEFR level B2 or uppartermediate. At this level the learners would be expected to
be familiar with the pssive voice but would not be using it without error, or at amative

level (as discussed in@).
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Table 1. Language background and proficiency of Chinese participants.

Chinese learners

(M, SD, range

Years studyindenglish 12 (3.17)(7-20)
Years esidency in the UK .37 (50) (< .5-4)
Selfrating in communicative skills ((1 =
your best skill, 4 = your worst skill)

Speaking 2.71 (90) (1-4)

Writing 2.68 (89)(1-4)

Listening 2.21 (82)(1-4)

Reading 2.06 (90) (1-4)
Experience teaching English Yes =42, No =31
OverallIELTS 6.00 (42)(5.5-8.5)
C-test score 63% (12)(32%-81%)

The learners were randomly assigned to: 1) El + cue focused practi@bj, 2) EI + noun
focused i = 25) and 3) tesbnly (n = 23).Randomisation was importantéasure effects
were attributable to trainingandnot other uncontrolled variabl€¢§orgerson & Torgerson,
2001).

29 NS were also tested. 29 completed the-ggeking to provide a comparison with
the learner data, 10 of these also completed the other outcome measures to give some
indication of test reliability. The NsSSvere recruited on a voluntary basis using convenience
sampling. The NSwere not bilingualstfiey had not spoken any language other than English

at home before the age of five). Theguld have had experience of a basic level of foreign
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language education (likely French, Spanish or German) in their secondary schools. They
were all speakers of Bish English. 18 were university students studying psychology
undergraduate degrees. 14 were members of the public (not currently students), all had

studied to at least undergraduate degree level in the past.

3.4 Small-scale exploratory study
Prior to the main study, a smadixploratory study was carried out to investigate Chinese
learner® k n o w lthe dagseve amd active voices in Englis the target population
(Chinese L1 studying in English at UK universities). Biraswere to ascertain whether
instruction on this construction would be useful and to inform training and test design for the
main study.The study and its findingand how they informed thmaterialsdesignfor the
main study arsummarisedhere

Participants wer24 ChineseEnglish bilinguals aged 230 studying on MA courses
at The University of Yorkr{= 19) and at The London School of Economics (LS5 §).
Participants had studied English Bomean 0fLl4.48 years (SD = 3.62) and had been in the
UK for meanof .63 years (SD =52). Their proficiency was determined by IELTs score
(mean = 6.90, SD 38). None of these participants took part in the main study.

Participants completedwcabulary test, pictureinterpretation task and a JAll
tests were administed remotely using Qualtri¢Qualtrics, 2005)and participants were
sent the link via email. Participartiad to complete the tests in one sittamgl could not
repeat items.

Thetest items in both thpictureinterpretation task and a Jianipulatecagent

patient roles andor theJT, insertederrors.Since aimacy has been found to affect online
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processing of L2 inpuin particular for Chinese learners of English (see section 2.6.3)
animacy was manipulated to explore whether sentences with anigeatts and patients

were interpreted differently to those with inanimate agents and patients.

3.4.1 Vocabulary test

A vocabulary test was given to participants a week prior tpititareinterpretation task and

JTto ensure that none of the vocabularynisein the tasks would cause a problem for
interpretation. The nouns that would be used in the tests were tested in a picture choice task,
in which the participants were presented with a word and the choice of two images and asked
to choose the image matohithe word. The verbs were tested by giving the learners the

verb in Chinese and four options in English, the learners had to select the matching English
translation. Four options were given to reduce the role of chance. The Chinese translations
were provded by aNS of English with C2 proficiency in Chinese (level 6 H3Ksee

appendix 5 foEnglish word lis}.

3.4.2 Picture decision task

The picture decision task used images and lexical items tested in the vocabulary test. The
items were all checked for plausibility by filSs. 10 critical items were created with
animate subjects and animate objects (see exa3g@)eand 1Critical itemswith inanimate

subjects and inanimate objects (see exarhfiie.

13a.The boy is pushed by the girl

5 Hanyu Shuiping Kaoshilnternational standardized test@ifiinesdanguage proficiency
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13b.The car is hit by the bike

These 10 animateanimateand10 inanimateinanimateitemswereused to create 10 passive
versions and 10 active versiofsee example$4a and b) with five of each typeThe active

versions served as distractors.

14a.The horse is frightened by the dog

14b.The dog frightens the horse.

From this set of 20 item40 different passive sentencésd inanimateinanimateandfive
animateanimat@ and 10 active sentencdw/¢ inanimateinanimateandfive animate

animat@ were selected for the experimental list. These sentences were recorded and were
presented along$e two cartoon images constructed to show either a passive or active

interpretation of the stimulus (s&B belowfor an example).

15. Audio stimuli: The child is carried by the ddgr in another listThe child carries the

dog|

b)

118



These were pseudandomised and presented alongside 20 filler sentence which were all
theactivevoiceand constructed using a variety of grammatical structures (past simple,
present perfecfresent simple and presgmbgressive Unlike the critical itemghefiller
images presented did not all focus on the sulgbjct relationship in the stimuli but
focused on the lexical items us@dheywerealsonot semantically reversible (see exdes
16a and b). The ratio of criticlemsto fillers was 1:1 and they were presented alternately

(see appendix 6 for stimuli).

16a The boy does the homewdnagesdistinguishthe subject)
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3.4.3 Written untimed acceptability judgememest(JT)

The JTcontainedl8 critical items (passive) and 18 distractors (active). Participants were
asked to judge the sentences as grammatical or ungrammatical and to correct those judged
ungrammaticalHalf the sentences had animate subjects and opgexthalf inanimate

subjects and objectsvaried tenses were includégresent perfecpresenprogressiveand

past simple. In order to investigate complexislf the stimuli contained only direct objects
(k=18) and half contained a direct and indirect objee18). Tofind out whether type of

error would affect judgementihree error types were included, followiBgada et al. (2015)

and Li et al. (2016)These were missing auxiliary vetb=£ 12) ceel7), base form of the

main verb k= 12) (seel8) and gerund formfanain verb k= 12) (seel9) (see appendix 7

for stimuli).

17) The child* being helped by the teacher
18) The dog is being walkby the boy

19) The person is being followindpy the police

12 present perfeeictivesentences (see examgieébelow) were also included to investigate
whether judgementsere affected by a more complex structure featuringuedliary and

past participlen the active voiceThe same error types were included. There were equal
numbers ofinimate and inanimate sentendes 6) and direct and indirect object sentences
(k=6). This would indicate whethénelearners experiendgroblems with passive
structures specificallyor whether the auxiliary and past participle in other structucesdv

also cause problems.
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20) The doghaseaten the rabbit

34.4 Results

All the learners scored 99% on the vocabulary test. This indicated that the items would not
cause interpretation issues, and that the images used were likely to depict sufficiently well

the nouns they were intended to.

3.4.4.1 Picture decision test

The data from the picture decision task and JT data were not normally distributed, so the

results were analysed using Wilcoxonbs si gl
On the picture decision taske mean score on the active itef®8%, SD = 9was

significantly higher tha that of the passive iten@®2%, SD = 11z=-3.47p = .00).

Furthermorethesize ofthe effectof voice on score was largd € 1.79, Ck =1.15, 2.42

This suggests that the agent and patient roles were more difficult to decipher for the passive

items(21a) than for the active item21b).

21a. The horse is frightened by the dog

21b. The dog frightens the horse.

Score also was affected by animacy. Mean scores on aramiatatestimuli were
significantly higher than on inanimateanimatestimuli regardless of voice (active or

passive)z=-4.21,p =.00,d =398, Ck=3.06, 4.90.
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The strongest effect was that of animacy in the passive voice with inanimate
inanimatescoringsignificantly lower than animatenimate(z=-4.20,p = .00,d = 2.84, Cbk
=2.09, 3.60. Voice also had an effect with regard to inanimate stimuli with passive
inanimateinanimatesentencesgterpretedsignificantly lessaaccuratelythan activananimate
inanimate(z=-4.12 p = .00, d = 1.55, Ck= .95, 2.1§. There was natatisticallysignificant
effect of voice for animate stimulz €-2.31,p =.021, d=1.41, C$=.82, 2.0} or of
animacy for active stimulz =-2.15,p = .32, d = 3.18, C = 2.38, 3.99, although the effect
sizes for both suggest effects were evident

In sum, the data showed thgssive structuresere indeedmore difficultfor these
learnersvhen determining agencgindparticularly when agents and patientye

inanimate.

3.4.4.2Written untimed acceptability judgemdeast(JT)

Themeanscore for the JT was high (86%, SD = 9.45). The total score was determined by

calculating a global average @drrect judgement§.e. hits andrejection3. Hits were

defined as correctly identified grammatical items. Correct rejections were ungrammatical

items both correctly identified and subsequently corrected. The JT included passivé items (

= 36) and present perfeattiveitems k= 12). Passives items were judged correctly more

than the present perfect items; passive iteatsamean percentage scare88.5®6 (SD =

9.46), present perfect iterhad amean percentage scat73.646 (SD =16.19)and this

di fference was found to be si gn-304,pccalf)t i n
Overall, the results of this exploratory study suggestedtiiatacyshouldbe

manipulated in thenainstudy. Fowever, tke pictureinterpretation tak only investigated
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animateanimate and inanimaieanimate agent patient roles. The current stathnded to
expandon these findingsby including animate agents combined with inanimate patients and
the reverse; inanimate agents with animate patiéatthermore, tense appeared to play a
role in interpretation. Therefore, the main study would include items in the present perfect
passive and active voice.

The mean proficiency of the participants in the main study (mean IELTS = 6.00, SD
= .42) was lowethan the proficiency of participants in the exploratory study who were
already enrolled on MA courses (mean IELTS = 6.90, SB8¥ Despite a higher
proficiency level, since the exploratory study participants found the passive more difficult to
interpretthan the active sentences, and were affected by animacy, it was expected that
training would be of benefit to the participants in the main study who were of lower

proficiency.

3.5 Design of the main study

The study was a pre, pestielayedobosttest intevention with Chinese learners of L2

English. The NScompleted only one test session to provide a baseline for comparison. The
learner participants were randomly assigned to one of three giElupsuefocused

practice, El + noufocused practice, araicontrol (testonly) group.

3.5.1 Pilot study

A smaltscale pilot was run to test tirgervention and teshaterials and to allow some
preliminary analysisThree participants took all of the tests and the interventions and gave

feedback on the tasks. Subsequently the tasks were improved based on any issues observed
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by the researcher or the participants. Following these changes, four participants carried out
another small pilot. Two participants took the doeused intervention and two theun
focused All took the pre and postests. The following sections provide a summary of the

pilot.

3.5.1.1Participants and desigfor the pilot study

The participantsvere all Chinese learners of English enrolled on aspssional course at
the University of York. The participants had been living in the UK for lessdixanonths
and had aneanlELTs score of 6.5. This makes this sample comparable to the population
thatwasused for the main study. The pilot study followed atest, intervention, immediate

posttest design

Pre-tests
Eye-tracking, OPT, Writing test & IT

1

Intervention

v N

El + Noun focused El + Cue training

~..

Immediate post-test
Eye-tracking, OPT, Writing test & JT

Figure 9. Pilot test design
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3.5.1.2Implicationsfrom the pilotfor thedesign of thenain study

3.5.1.2a) The interventions

Both interventions were piloted. Participantsnpletedone session, either cimcusedor

noun focusedthe main study would include two sessioi®)e aim of piloting a partial
intervention was to check the stimuli and the taskstawtieck for any issues with the
format, instructions, and items. Some minor changes were made to the wording of the
instructions and to some images that appeared ambiguous. For example, the addition of
arrows to show direction @fction The major changmade to the intervention was the
addition of more stimuliBoth intervention sessions (cue focused and noun focused) were
completed quickly (1445 minutes)A lack of exemplars and practigethe trainingmight
havereduced the ecological validity and ueed the chances of observing any learniliinge
number ofitemswas doubledfrom 144 items to 288. This was done by reversing the agent
and patient roles in the original items and having them appear in a different modality in each
session. For instance) #em appearing in session one task inrtbheaural modaliy would

have its roleseversed and added to session two taskimvtbewritten modality.

35.1.2b) Outcome measures

The pilot mainly highlighted the need for clear instructions and examples. Tiiaekag

instructions were broken down into more steps and the number of practice trials was increased fr
two to five. For the pr oduthatthecorrect tensetwas protiubed

in only 45% of the items in the ptest. This may have been because the tensgoudor present
simple orsince this mornindor present perfectyas not noticed as much as the other cues. To

prevent this, and incase the salience of the other cues, green boxes were inserted around the
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guestion and verb cues, and double underlines were added to the ted$egnstructions also
better highlighted the cuehescoringof theproduction testg the pilotinvolvedassigning one

point for each of the following:

0 Grammatical was the response grammatical.
0 Targetvoice attemptedwas a passive or active attempted.
0 Correct verb form was the correct past participle or gerund used.

0 Correct tense.

This scoring did notake into consideration the usebyf Given thatby was one of the cues
targeted in the trainingts usage required assessmarthe testsTherefore, scoring fdoy
was added to the final scoring criteria.

A key lessorfrom the pilot was that the ga&cipants, who had an IELTS score
comparable to that of the final study sample (mean 6), did not perform at ceiling in-the pre
or posttests. This suggested, albeit tentatively due to the small sample size, that the learners

in the final study would haveome room for improvement in their use of the passive.
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3.5.2. Experimental procedure in the main study

Outcome measures and other tests (proficiency test, language background guestionnaire)

[ Pre-tests (week 1) ]

Randomisation

| T~

El + cue focused practice El + noun fﬂ-cused antrcﬂ (test in\'r] Mative speakers
{n=25) practice [n 23) {n 29)
(n=25)

N\

[ Intervention (week 2 & 3}]

Immediate post-test (week 3)
QOutcome measures

[ Delayed post-test (week 9) ]

Qutcome measures

Figure 10. Experimental procedure

The proficiency test, language background questionnaire artdgir@ere administerezhe
week prior to the intervention. The intervention consisted of two sessions, once a week over
a twoweek period. Each session was approximately 30 minutes and wassaeirad
individually in experimental conditions. The immediate gest followed directly after the
last intervention session. The delayed gest was administeresix weeks after the final
intervention session.

Care was taken that easbssion fell at exactly the intended interval. the first

intervention 14 days after the pest each intervention with similar spacing, and the tests
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the same amount of time after the interventions). Waisimportant because, for example,

the spamg between practice has an effect on performance in a future test. The longer the

gap between the end of practice and testing, the longer the gap between practice sessions
should be for optimal information retenti@epeda et al., 2008\Iso, sleep is kown to

affect learning (e.g. Tamminen et al., 20Wkighallet al. 2016). Therefore, if some

learners had substantially longer between practice sessions compared to others their ability to
learn might differ. However, there were some occasions whehdhisgenous spacing

between sessions was not possible due to participant cancellation. In these cases, the session
was rescheduled for no later than two nights after the intended date (i.e. 14otheeygs two

nights).

3.5.3 The interventions

3.5.3.1 Thearget features

Both interventions[(norphosyntacticcue focused and noun focused) consisted of two
sessions focusing on the present simple passive voice and the pregeegsivective

voice (se€2aandb).

22a. The boy is pugd bythe girl.
22b. The boy is pugg the girl.
23a. The child is caiied.

23p. The child is carmng.
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Each session included passive sentences with and wiiliguboth aural and written
modalities. Each session was divided into two sections so that the firstdwied reduced
passives (withouby) and the second half introduced full passives (Wh(see23aand22a
abovg. Reduced passives were presented first in the training in order to focus only on the
verb endingcue(-edversus-ing). In the second halthe practice on full passives introduced
byand El was given on the usehf

The reduced passives were contrasted with active pnesegressivesentences
without an object. Some presgmbgressivesentences without an object can be somewhat
unusual in isolation (if the verb is normally transitive) (88k) but they were used to
provide the contrast of verb morphology between passive and active sentences. The stimuli
included both regular and irrelgrr verbs When designing the stimuli, efforts were made to
use equal numbers of regular and irregular vdrbsit was difficult to make enough stimuli
to balance the different types of animacy combinations and to maintain equal numbers of
verb types. Tharefore, the numbers of regular and irregular verbs were slightly different (27

regular, 32 irregular).

3.5.3.2 Intervention materials

Both the morphosyntactic cue focused (henc:
noun focused group received twaarvention sessions and the same accompanying EI prior

to the practice items and main tasks (as in figure 11).
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Session One — Present simple

El

-by transitive
Listening task + reading task

El

+by transitive
Listening task + reading task

Figure 11. Example session flow

The cue focused group received extra El in the form of aural explasdtiang the practice
trials prior toeach task. Both groups received corfentorrect feedback after each item but
only the cue focused group receivedtalinguisticceedback on how to use morphosyntactic
cues to determine agepatient roles.

The intervention was delivered using Opes $eme , a n-sodrcegraphgad n
experiment buil de (Matha,Bchreijh8eTheewnves2042) Operci enc e s
Sesame records RTs and accuracy rates. The RTs and accuracy scores recorded in both
interventions were analysed to investigate wheplaeticipants were more accurate and
quicker over time. This would allow for gains during the interventions to be recorded, as
well as gains seen between the-@ned postests.Open Sesame also allowed the trials in
each intervention task to be presentaudomly for each participant. This prevented the

order of the items influencing performance.

3.5.3.2 a) Explicit information (EI) in both treatment groups

The EI provided was identical for both treatment groups. The EI described and illustrated the
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morphological and syntactic cues that learners can use to identify the passive voice by
contrasting these cues in the passive voice with the presmEressivdactive. The agent
patient relationship and its associated morphology was highlighted (seelfzgamd B

belowfor examples from session one).

We are going to compare the active and the passive

The active is:

The boy asks the girl yf\\

e My
The passive is: ‘;i\ efja
The girl is asked by the boy . o3

The active voice has the doer at the start of the
sentence (the doer is who or what does the action)

The child is helthe woman.

ing tells you that this is
an active sentence and the
child 1is the doer
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The passive voice does not have the doer at the
start of the sentence

BE + ed tell you that this is a passive sentence and
that the child is NOT the doer.
Someone or something else is the doer.

Figure 12. El for present simplepassivgwithout by) and active.

In the passive voice sometimes the doer i1is at the end

of the sentence.

The woman 1is helpehe child

By tells you that the
child is the do-er

Figure 13. El for present simplepassive (withby)
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The El was provided four times, both sessiongrior to the practice fareduced passive
(without by) and prior to the practice of full passiweith by).

The participants could read the El for as long as they chose, they then pressed any
key to move onto the practice itenBth groups received the same number of practice

sertences at the start of each task (after the El).

3.5.3.2 b) Extra cue instruction for the cue focused practice group.

Further to receiving the El provided at the start of each subsection, the cue focused practice
group also received further informatiorgeeding cue use. The cue focused practice group

heard, during the practice items, an extra aural explanation reminding them to use the cues
highlighted in the EI before the tasks (for example see figdireThis was intended to

reinforce the cues that wioiassist with the practice activities. The imdgédowshows the

wording and timing of the extra information. After each practice item the participants saw

the practice item again along with added audio (as exemplified)ifcdch segment (e.g.

At hefidbooyro) appeared on the screen along wit

bubbles) to walk the participant back through the item they had previously encountered.
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Choose the matching picture Now you know the

correct image is b

Well done! If

because “ed”

,./"- “'“'\

Look at the { { “' means that the you already
picture and &3 ﬂ‘; boy is not the chose picture b.
think what is D2l =4 doer. So choose It’s correct!

coming next the picture now!

\r' Y
(P U o=}
a) e "!Tf b)

“The” “bU‘p"” “igh ”pUSh.“.” # ed” ”h\"" “the girln

We still don’t
know if the boy is

So boy could
be the doer

Now we know

The next part is

or the the doer or important. Fhat th_e doer
receiver receiver yet. We Listen for the Is coming next
will know after the “ad” or the

next word “ing”

Figure 14. Example of commentary for theue focusedractice group

3.5.3.2 ¢) Intevention activities

Both the cue focused group and the noun focused group saw the same passive structures and
the same quantity of exemplars. The manipulation was as follows: The cue focused practice
activities were designed to force participants to usenthihosyntactic cues indicating the

passive or active voice (i.eedandby, and-ing). The noun focused training did not focus on

these cues but presented the same number of active and passive exemplars but in tasks
focusing |l earnersé attention on either the
morphosyntactic cues to swer correctly. Half of the activities for both conditions were in a
written modality (no audio stimuli) and half were aural (no written stimuli). All the activities
contained images. Both modalities were included to increase the likelihood of the learners

noticing the cues and to give them the opportunity to establish representations of both the
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written and oral forms.

Below is an example of a cue focused practice task and its corresponding noun
focused taskfigure 15) In the first example participangaw the two images and heard a
sentence broken up into segments. The images depict reversiblgatyent relationships
so that the participants could not determine the correct image based on the nouns in each
item. Between each segment was a-80lisecond delay. A pause was inserted between the
stem of the main verb and its endirgdor -ing) dividing it into two segments. This
instructional device forced the listener to attend to the verb enflgwas also done to
cause O0sur pr inerssehcounterbdeherb infreeionldenating past participle
(after potentially expecting to hear thmre commorgerundand active interpretation

The instruct i on sheafasentennicdandhoosehexdreciireages t o
as soon as possihfeThe instructions were intended to encourage the participant to listen
out for the verb ending and use this information to choose the correct image, prior to hearing

the final noun (the agent, in passive sentences).

Cue focused Choose the matching pice

iThe boyéééisééépushéééedecebgeeétheagswer
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Noun focused Choose the matching picture

fiThe boy is pushed by thegirl (cor r &ct an slwe r

Joi, |
N A

Figure 15. Example of a cudocusedpractice activity and the corresponding noun focused activity

The noun focused stimulus was not divided into segments (as in the second example above).
The patient differed in eadf the twoimages so that the participants were able to determine

the corect image by paying attention to the firstnounong.& f t er Hoyat heg 06
knew that the correct answer was O0bdé as th
the noun focused tasks could be answered by paying attention to the fir¢gasauib

above) and halo the finalnoun (sedigure 16 below.
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Choose the matching picture

fiThe cat is payingthedog ( correct answer b)

L &

a) b)

Figure 16.Example of a noun focused activitipcusing on final noun

The noun focused participants were also encouraged to answer as quickly as possible. Their
Il nstructions were t he s heam sentencdaochooddlee cue

correct imageas soon as possibfe.

3.5.3.2 c.i) Cuefocused instruction activities

The following four task types appeared in both of the intervention sessiogasndtwo) in

the same ordeo(ig two, threeandfour). This was to ensure that exposure to different
passive and active types was the same tweri.e. reduced and full sentences were seen
along with EI one week befarand immediately beforéhe immediate pogest. Each

session included four tasks with 128 trials. Four practice trials were given prior to each task
(16 over the sessiomjith extra instruction in using the verb ending cue (see figurethi)

made the total number of sentences participants were exposed to in each session 144,

totalling 288 exemplars (144 passive, 144 active) over the two intervention sessions. Each
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session lasd around 30 minutes. Taskseandthreewere in the oral modality; task&o

andfour in the written modality.

Tasksone(oral) andtwoj x OEOOAT q A lpdbetice)x EOET OO O

Taskone This required learners to look at a picture and listersengence stem followed by

two possible final segmentfasks one and two forced attention to the morphosyntactic cues
(-edand-ing). A pause was inserted between the noun and the verb to give the learners time

to preempt the upcoming verb inflectioRaticipants had to choose the final segment to

match the picture, for exampiea figure 17below.

AThe ¢ hi [(cdredtanswéra)

ayAiCarriedo
by iCarryingo

Aur al f e e db aThkelepHhant is DQING thre @skihg:so tlie lion IS NOT the doer.
We need to choose the |lion is... ASKINGO.
Feedback CORRECHWEEOONE

Figure 17. Example cue focused task one trial and feedbac

The participants indicated the correct seg!
segmentheyheadand Amo on the keyboard for the se:

corresponded with a passive final segment and half with an active (ppesgrssive In
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half of the trials, the correct answer was heard first and in half the correct answer was heard
second. There were 32 trials (16 passive, 16 active). Animacy was balanced across trials so
thateighttrials had animate subjects and objetsi(passivefour active),eighttrials had
inanimate subjects and objectsur passivefour active),eightanimate subjects with
inanimate objectdqur passivefour active), anceightinanimate subjects with animate
objects four passivefour active). Yed no feedback was givenifgorrect and incorrect
responses. In addition, audio feedback was given if the response was incorrect. This
feedback highlighted the verb ending and the apatient roles (se&7 abovg. This
metalinguistic feedback was given as research has sugdastedrt banorebeneficialthan
only yes / no feedbadiCarroll & Swain, 1993; Dracos, 201Ellis et al., 2006)

Participants were encouraged to select the ending as quickly as possible and were
given accuracy and speed feedback at the end of thestsSlg(re 18 below). This was
intended to encourage them to respond as soon as they heard the correctiagdinghe
past participle ending), with a view to serving any automatisation process that may be

happening.

Correct!

Next time try to notice the verb ending
even more qulickly.
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End of block!
Your average response time was [avg_rt]
Your accuracy was [acc] %

Press any key to continue

Figure 18. Examplecue focusedeedback to encourage speed

Tasktwo. Thistaskalso required the participants to choose the end of a sentence by selecting
the ending that matched the pictuvat the input was written. Participants selected the
correct ans weonthdkeybgand orstteiefhayn di zeéndi ng and 7 m

right-hand ending, for example figure 19 below.

The | i o(corréctsagswer a)

a) asked (press Z) b) asking(press M)
Feedback if incorrectthe elephant is DOING the askingtke lion IS NOT the doer. We

need to choose the lion is... ASKING.
Feedback if correcCORRECT! WELL DONE!

Figure 19. Example cue focused tasiwotrial and feedback

As with taskonethere were 32 trials, the position of the correct verb was balanaeskacr
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trials and conditions and there were the same proportion of passive (16) and active trials (16)
and types of animacy as in tase This task was designed to draw attention to the written
verb ending. Written feedback was given for incorrect respdadeghlight the agent

patient roles and the verb cue (§gere 19). Overall accuracy and speed feedback were also

given at the end of all trialgs in figure 18 above)

Tasksthree (oral) andfourj x OE OOAT q Ajptekctices x EOE O

Taskthree In taskthreethe cueby was introducedin this task, attention was drawn to the

verb ending andly using audio inputvith a 300millisecond delay inserted between each

segment temphasise and isolate the verb base and the ending. For example, the sentence
fithe boy is pushed by the gihad agap betweerach word angushand-ed This drew

attention to thedandby (seefigure20belowr esul t ed i n O6surprisal 6
expecting an active sentente this task, the participants chose one picture, from two, that

mat ched the audio. Participants heddandl t he

pictur e anrght-amdpictdreor t he

irThe boyé..isééé.pushéé. .. e®dEéaer alb)y é@car rédce

a) b)

Figure 20. Example cue focused training tagkreetrial

141



As with the previous tasks there were 32 trials, 16 active and 16 passive. Animacy was
balanced acrasthe trials as in the previous tasks. The correct image appeared on the left in

half the trials ¢ightpassive anéightactive) and on the right in haktightpassive aneight

active). Feedback was given after each trial to inform participants ifrdsgonse was

accurate. If the response was incorrect, aural feedback was givd® edmmve) the target

was presented on scr een dheboyis pugkhd bytbeegislo .wer e |

Feedback for overall response time and accuracy agamgiven after all trials.

Taskfour. Taskfour was similar to taskhreeexcept that the segments were provided in

written form. There were 32 trials, with voice, animacy and correct image position balanced
as in the other task$he participants sapassive and active sentences divided up into
segments appearing for 1000ms per segment.

selected a picture matching the sentence they saw, for exanfiglere21 below.

iThe dogéé.isééé. .. chathedhéy.d e(dwéréi.t.t. ebry)é é(.c.or r

Figure 21. Example cue focused training tadbour trial

Participants were able to seleoetpicture after any segment and were given written

feedback informing them if their choice was accurate or not. Feedback rewarding the
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participants for speed was given if they were able to select the correct image prior to seeing
by. This was to discouragreliance on hearing the second noun before deciding the correct
images and therefore encourage cue use to assign roles (retrospectively for the first noun,
and predictively for the second nouli)the learners provided an incorrect response, they

saw tte remainder of the sentence and then received feedback pointing out the correct
answer and highlighting the verb ending. Feedback was also given if the participants chose
the picture too early to be accurate, i.e. after the first and second segmertst (toaih and

the auxiliaryis). This reminded participants pay attention to th&rgetcues.Overall

accuracy and speed feedback were given at the end of tH{asasligure 18)

3.5.3.2 c.ii) Noun focused intervention activities

The noun focused activities were preceded by the same El as in the cue focused practice (see
section 3.5.3.2a). The noun focused activities were designed to expose the participants to the
same number of exemplars as the cue focused group but withoutglegteintion to the
morphosyntactic cues highlighted by the tasks in the cue focused training. The same set of
targetimages were used for both interventiddistractor images differed|)f participants

chose incorrectly in any of the tasks, they were tisddanswer was incorrect, but no

explanatory feedback was given (unlike the cue focused training in which metalinguistic
feedback was given). Each session lasted aroumdira@tes;this was slightly shorter than

the cue focused practice due to the natdibe tasks.

Tasksone(oral) andtwoj x OEOOAT q jA lpdbrice)x EOET OO O
As in the cue focused practice, tasks one and two focused on the reduced passive, i.e. without

by and the second noun phrase, by contrasting it witicive presenprogressie (without
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an object). In the first task participants saw two pictures and heard a sentence matching one
of the images (sdegure 22 below). In order to correctly choose the matching image in this

task participants needed to attend to the agent or patidreg sentence and not the verb
morphology. The second task was the same as task one, but thew#rawliritten rather

than aural. In task one and two, as in the cue focused practice, there were 32 trials, 16 active
and 16 passive. Animacy was balasheeross the trials. The correct image appeared on the

left in half the trials ¢ightpassive aneightactive) and on the right in hakightpassive

andeightactive).

fiThedogiscarriedo (aural stimuli) (correct answer

b)

The lion is askingwritten stimuli) (correct answer a)

O P

%) y A

a) b

Figure 22. Exampletrial from noun focused taskone (aural)and two (written)
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Tasksthree (oral) andfourj x OE OOAT q Ajptekcticef x EOE O

As in the cue focused training, tasks three and four introduced passivéy aathtrasted
with full (i.e. transitive with object) preseptogressiveactive sentences. Tasks thr@nd

four were the same format to tasks one and twof(gere 23).

fiThe boy is pushed by thegirdb ( aur al i nput) (correct answ

Figure 23. Example trial from noun focused taskthree (aural) andour (written)

In both tasks three and four, as in the other tasks, there were 32 trials, 16 active and 16
passive. Animacy wasalanced across the trials. The correct image appeared on the left in
half the trials €ightpassive an@ightactive) and on the right in hakkightpassive aneight

active). As in the cue focused practice tasks, RTs and accuracy were recorded,lzauk feed
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about accuracy and speed was given to the particifasits figure 18)The full stimuli list

used in the interventions is in appendix 8.

3.5.4 Outcome measures

Outcome measures were adapted from the exploratory study; the picture decision task (an
eyetracking task in the main study written untimed acceptabilityT, and additionally a

writtentestand an oral production test

Order of the testsThe eyetracking test was intended to elicit principaitpplicit knowledge
of the passive and active voice (at least in thetggewhen participants had not yet been
exposed to training). The JT was intended togeastipally explicit knowledgeof the
passive ad active voice. For this reason, the #sacking test was the first test in the battery
and the JT was the last test. The-ggeking was first so as to prevent the other tests
resulting in awareness of the target structures atagteand saesultingin possible
activation ofexplicit knowledge The eyeracking test was followed by the oral production
test and written test. The oral production test followed thetrayging test since oral
production tends to allow for less planning during perforraghan writtenThe written test
was assumed to activad&plicit knowledgenore than theral production tesind the eye
tracking Therefore, the written tefbllowed theoral production tesind eyetracking.As

mentioned, the JT was the final teste($igure 24belowfor test order and duration).
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Eye-tracking — 25 mins —‘ Computer ‘

- -
Oral production test — 15 mins —‘ Computer ‘
—
Written production test — 15 mins —‘ Computer ‘
—
Judgement test — 20 mins —[ Paper J

Figure 24. Order, timing and medium of outcome measures

3.5.4.1 Visual world ey&acking

3.5.4.1 a) Stimuli design

Audio stimuli z critical items

In reporting the design and procedure of the visual weyrtetracking task | endeavoured to
meet the minimum requirements for reporting where possible in order to increase
transparency and reproducibility (as suggested by Fiedler et al., 2019) The visual world eye
tracking task used images and lexical items dasethe exploratory study. ltems were
designed to have ambiguous agpatient relationships up until the point of the verb ending
(-ed(or other past participlé)-ing). For exampleThe boy is pushed by the gi#l.listener

wasnot able to determine the agegratient relationship based on semantics or word order
(first noun) since both agepatient rolesvere possible angrammatically correct. Eye

tracking was used because it alEmior a finegrained measure of the point thg input at
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which participants were able to interpret the ageitent relationship after the point of

disambiguation. For example, from the offset of the verb (see segmedis in

24. The boy IS push | ed by the girl.

There were 48 critical items. 12 of these critical items were created with animate subjects
and animate objects (see exanitia below), 12 with inanimate subjects and inanimate
objects (see exampkbb), 12with animate subjects and inanimate objects (see exdbple
and 12 with inanimate subjects andnimate objects (see exam@la). To test

generalisation of cue sensitivjtyalf the sentences were the present perfect tens23bee
andc for examplel and half were the present simple (as taught in the interventions) (see
25a andd). Across the 48 items, 24 contained regular veglig Z25a) and 24 contained

irregular verbs€.g.25d).

25a. The boy is pushed by the girl.
25b.Thewheel has been chasby the cat.
25c. The boy has been hidden by the rock.

25d. The car is hit by the bike.

For the 48 critical items six versions were created (full passive, reduced passive, active
progressiveand the sameith sentence types noursverseck.g. 26 beloywcounterbalanced
acrosssix lists (seeappendix9 for list logic). This was done to limitie potential impact of

any test effect occurring, due to the participants having completed the same outcome
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measures three times (Cohen et al.,7204arsden & Torgerson, 2012).

26a. The boys pushedby the girl for a while.
26b. The boys pushedor awhile.

26c. The boys pushingthe girl for a while.
26d. The girlis pushedby the boy for a while.
26e. The girlis pushedor a while.

26f. The girlhas been pushinghe boy for a while.

These sentences were recorded and were presented alongside two cartoon images
constructed to show either a passive or an active interpretation of the stimul2ig (sdew
for an example). The recordingwasa t  a@o-nedemte pace with neutral intonad n 0
(following Hopp& Lemmerth 2018 p. 182, andto et al.,2018i n or der t o ficr e
conditions for pr @dtdetalt2018me 258).yhe audtio recerdigs t s 0
were made by the researcher using natural intonation and a netttsél Bnglish accent.
This accent was one the learners would be familiar with as a result of tbegsrenal
classes they were enrolled in. This was important to ensure that the nature of the audio
recordings themsel ves tgtocdomprehend thefinpw @ot fullt he |
stimuli list see appendik0).

At the end of each itepa wrapup phrase was included to attempt to mitigate for
prosodic wrapup cues on the reduced passives. By adding a phrase after a reduced passive,

e.g.The boy s hitover therethe learners should not have been aware of the absehge of

due to the speaker 6s I(Ovettioereemdfar awhileovare chobea v e r |
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as these phrases do not require a visual correlate to make sense unlike a phiegmthe
hill. Two phrases were used as one phrase did not work semantically with all of the
scenarios. For example, Tihe man has been fixed by the rolootr theremakes more

sense thafor a while.

277 The child is carried by the dog over the

b)

Visual stimuli z critical items in the visual world eye -tracking

The images used for the critical items were partly takam #Kasprowicz and Marsden
(2017)accessed from the IRIS database and partly created for the experiment by the
researcher. Where possible previously tested images were used agcteavere likely to
represent the situation intended. However, becausaithent study required unusual
scenarios depicting various animacy combinations (i.e. inanimatémate nouns) new
images needed to be created for a number of items. The images were all created using freely
available clipart or by doctoring existing freeages. Every effort was made to ensure that
all images used were freely available and copyright was not breached.

As recommendetly Godfroid(2019)images appearing together on screemne

similar in terms of visual saliencefforts were made to ensuthis waghe case as the two
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imageswere reversiblesemanticallysowherepossiblethe imagesisal the samevisual

objectsin different agenpatient roles. For example, in the below imafge® figure 25)he
differences are small, and each image isiwilar visual salience. The images were the same
for the six items they referred to, only the audio varied (follovidi)ggraaf et al,

2017 adapting Altmann and Kamigd&999) So, the following two images would appear

with the following audio stimulin different trials:

The man is helped by the woman (b)
The man is helped (b)

The man is helping the woman (a)
The woman is helped by the man (a)
The woman is helped (a)

The woman is helping the man (b)

Figure 25. Example eydracking images and aural stimuljmatching image in parertteses)

All images were cartoons (no photos were used) to remove the influencewbrkhl

likelihood.
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Image size was controlled so that each image was 4cm x 4cm. Objects appeared on a
white background. Colour images appeared togedimer black and whitimages appeared
together. In other words, if a black and white image was, el images in that
presentation were black and white. This was important because visual salience, size, and
location of images can affect the chance of a fixation (Godfrditl& 2020;Henderson,

2017 Henderson & Ferreira, 20p4

Image position was also controlled for so that the correct image appeared on the left
of the screen in half the tests and on the right in the other halfwahito control for the
fact that peoplevho read froneft to right, and top to bottom (e.g. English and modern
Chinese speakergnd to look to the left of the screen fjraven in norreading tasks

(Godfroid, 2019).

Non-critical items

The critical items were pseugandomised and were presed alongside 44 distractors
(relative clauses with reversible agguattient roles) and 24 fillers. The distractors and fillers
were the same in each experimental list. Fillers were included to prevent the task itself
generating awareness of the targaeictre bydisguising the experimental manipulation
(Godfroid, 2019) an issue with some previous research into instruction (as pointed out by
Andringa & Curcic, 2015), though it is acknowledged that once the instruction had been
experienced, it becomescireasingly likely that participantgould know the purpose of the
tests

The distractors focused on the subjebject relationship but not on the passive
morphology (adapted from NiX., in progress). Half of these were animratémate and
half inanimaé-inanimate subjeebbjects(see figure 8 belowfor examples)All sentences
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were active sentences, 14 were present simple, 14 ppegnéssiveand 14 present
perfect. Halfweresubject relative clauses and half objestative clausesThese distractors
were chosen because they faalisn the subjeebbject roles andverecomplex enough to

be comparable to the critical sentences.

The dolphin that has been chasing the fishugl{correct answer b)

The girl that the boy kisses is over thgmarrect answer b)

Figure 26. Example distractors used in eyteacking

The 24 fillers did not focus on tlseibjectobject relationship in the stimybut focused on

the lexical items used, they were also not semantically reversiblégsee27 below). 12 of
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these had animate subjects d2dnanimate, and used various tensaglftpresent simple,
eightpresentprogressiveeightpast simple). Animacy was controlled to ensure that the filler
sentences were not noticeably different to the critical items and distractors. Tense also varied

for this reason (for full list of fillers and distractors see appentjx 1

The boy does theomework(images focus on the subject) (correct answer a)

The woman is driving the caffocus on the object) (correct answer a)

Figure 27. Example fillers used in ey&acking

In total, therevere68 noncritical itemsand 48 critical items. Keating andrderski (2015)

recommend 75% nearitical items for eydracking studies, the current eyracking test had
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60% noncritical items. The lower percentage in the current study was decided upon due to
the high number ofrgical items (48) and the length of test. The test wa8@kinutes

long, so to achieve a balance between masking the critical items and mitigating for fatigue,
the number of nowritical items was less than the ideal but greater than the minimum. In
God roi dos (2019) -tracking stady desiga,\of the 05 studies tat reported
using norcritical items, the mean percentage of fillers and distractors was 58% (SD = 12)
with the percentage of negritical items ranging from 33985% of the totaitems. The

percentage in the current study is therefore in line with recerragidng research.

Comprehension questions

In order to ensure that the learners were attentive during the task, and that they had
understood the taskihstructions, compremsion questions were included. 35 of the-non

critical items were followed by a comprehension quest{ses appendix2). 17 of the
comprehension questions focused on the audio and 18 on the images. The questions required
yes/noresponses by pressafp r Ayendf @ramd oo (8beley. Hakad mp |l e 2
the comprehensionquestione qui re a response of fAYesod anc
were not followed by comprehension questions to further disguise the target feature and goal

of the study prioto the intervention sessions.
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28. Example comprehension questiere®mprehension questioficusing on the audio
input

AThe boy doeé the homewor k.

b) b

Comprehension questional/as there some homewotkt or r ect answer AYES

The noncritical items were the same in all six lists as were the comprehension questions.
The critical items were counterbalanced across the lists and randomised. These were then
inserted around the narritical items to create sitests. At each test time, piest,

immediate postest and delayed pestst each participant saw a different version of the test.
This ensured that no participant saw the same test twice, and all versions of the test were

used during the experiment.
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e.g.

Pretest Immediate Delayed
posttest posttest
Participant 1 1 2 3
Participant 2 2 3 4
Participant 3 4 5 6
Participant 4 5 6 1

3.5.4.1 b) Eyracking test procedure

The eyetracking test was designed and compiled with Experiment Builder sof(@Rre
Research,201l) and the participantsd eye-movement
mounted EyeLink 1000 eyteacker. The signal from the eyeacker was sampled every
milisecond. A chin rest was positioned 80cm f
head movements. The computer screen was 48x27cm and 1024x768 pixels. An ASIO
compatible sound card was used on the display computer to ensure that the audio timing
would be accurate. The setting of the test was a dark, quiet room within the Education
department at the University of York.

After calibration, the participants were shown instructions éppendix13). The
learners were instructed to listen to the sentendeaaswer a question about it if one
appeared. They were not asked to look at the image that matched the sentence. Five practice

trials, that did not include the target featuresyre provided to familiarise the learners with
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the test procedure. An opporttynfor questions was given between the practice trials ending

and the mairexperiment beginning. The structure and timings of the testaseci@lows:

+ 200ms

ﬁr % ?@;ﬁ, 2000ms

é 500ms

4 ))) ﬁ‘ % g ;é; sound
, o T~ caQ keyboard

Figure 28. Example ge-tracking trail.

Following other studies whicmvestigate anticipatory proessinga fixation cross was
included at the start of each trial (Godfroid, 20¥9preview of the images was provided to

ensure that both possible scenarios has been equally consldeveger to produce a mental
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representation of the images, particifsashould see images before hearing an audio
stimulus. This is because of the linking hypothesis which states thatisloeerlap between
activated mental representations and the following audio input that produces an eye
movemen{Altmann & Kamide, 20@). Furthermore, research hsisown that, withoua
preview, anticipatory effectsre not seefFerreira et al., 2013pince in the current study it
was important that both images were considered by the learners to be equally possible prior
to the audiothe preview allowed for anticipation of either scenario to occur.

Having collected the duration of image previews from 36 studies usirgasjeng
we found that 2000ms was the mean and modal duration of the previews used (see appendix
14 for full data fom a review of ey#racking desigh Therefore, 2000ms was used. The
6strawberrydé slide (in Ilieu of a fixation
t he | e a-movemergstupoe learing the audio originated from the centre of the screen
thus making it easier to determine which image the participants preferred upon hearing the
first noun(see figure 28 above)

After the fixation strawberry disappeared the images reappeared, and the audio
began. The images remained on the screen foetiggH of the audio plus 300ms. For some
noncritical trials, the audio was followed by a comprehension question. For the critical

trials, the audio was followed by a fixation cross and a new trial.

3.5.4.1 c) Data preparation and cleaning

Before conductinghe analyses, it is standard practice in-egeking studies to first remove
trials with incorrect responses to comprehension questions (though these were only on non
critical trials in any case in the current study), and to remove data for looks neitheyet

nor distractor (i.e. looks away from the screen) (Keating & Jegerski, 20A.83)L%data
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points were removed due to not containing fixations. No participants were removed due to
low scores on the comprehension questtadbparticipants scored over 75% on the
comprehension questiomaean89% (SD = 4). Although this does not imply comprehens
of the critical items specificallyt does suggest that the learners were paying attention
throughout the test. Five participants could not complete th&ragiing due to technical
iIssues, so these were removed from the final data set for alhtesstp Extra participants
were recruited to make up for the resulting reduction in sample size.
The datawvereanalysed as the proportion of looks to target compared to the
proportion of looks to distractor. This was done using areas of interest (AOBdfipthe
data in the Data Viewer prograi8R-Research, 2011Yhe AOIs were slightly larger than
the images to account for any drift issues occurring during th&aglang test (5x5cm).
Occasionally this occurred for a number of trials and theraygker needed to be
recalibrated. The AOIs were the same size and location on each trial and did not overlap.
The datawereinitially extracted in 20ms time windows which were then collapsed
into 100ms time windows and log transformed for further analybisldg transformed data
wereanalysed using a mixegffects model for each separate time windémiowing
Cunnings, Fotiadow Tsimpli, 2017 Dijkgraaf et al., 2017; Fleckest al, 2015; Ito et al.,
2018; Kim, Montrul, & Yoon, 2015; Kohlstedt & Mani, 28; Schumacher, Roberts, &

Jarvikivi, 2017) More detail about the model is given in the Results chapter.

3.5.4.2Written untimedyrammaticalityjudgementest(JT)

An untimed written J Texpliatk&nowesigedpadsive andsacke s s

sentenceasthisis anappropriate test for measuriegplicit knowledggsee section 3.1.1
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for more detail). The JT tested grammaticality judgements on passive and active sentences.
The same 48 critical items seen in the-trgeking task were presenten theJT (though

with grammatical anomalies inserted, as described belbaparticipant saw liginein the
eyetracking they saw a JT also containing items fromolist This was to elicit data during
processing of the same items under time camgt(online) and whilst accessing explicit
knowledge (offline). 24 fillers were included and were the same as those used in-the eye
tracking test. Distractors from the efracking were not included since the test would have
been very long and could haresulted in participant fatigue, particularly because the JT was
the last test in the battery. Gass and Magké 2)suggesthatgiving participants 5@&0
sentences is the maximum to avoid fatigue, the current test included 72 sentences so was
slightly longer than ideal in order to include all of the critical and filler items from the eye

tracking.

Participants were asked to judge the sentences as grammatical or ungrammatical and
to correct those judged as ungrammatical. To find out whether type ofveutd affect
judgementsthree error types were included following Spada et al. (2015) and Li et al.

(2016). These were missing auxiliary veki=(16) (29a), base form of the main verk £

16) 9b) and gerund form of the main vetb< 16) (29¢). The matching image was
included to ensure the meaning of the sentence was tleanmmagesvere also used in the
eyetracking test. Half of the 48 critical items appeared in a grammatical form and half
ungrammatical (with one of the three errors désttiabove). Iltem grammaticality and error
type were counterbalanced across the three lists so that a grammatical iteonievhistild

be ungrammatical in another list (see appen8ifot lists).
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29a. The child * being helped by the teacher.
29b. The @g is being walk* by the boy.

29c. Theperson is being following* by the police.

Participants were instructed to rate each sentence based on its grammaticality. A Likert scale
of onefive was usedpneb ei ng fAungr dwemei hngahhgramdati cal 0O
could aldon@&tooloda@wifi he sentenceasd cwdroe pjaudg e
were asked to circle the problem word or words, and then correct them by changing or

adding one word (see figud® below) (for a discussion of the advantages of using multiple
judgement tasks s&xhitze, 1996. Participants were asked to identify and correct the

error because this would give insight into their awareness and understanding of the
grammatical structure anc@urage them to rely @xplicit knowledge Asking participants

to identify, correct, or descrilrors results in reliance @xplicit knowledggas found by

Bialystok, 1979, 198R

The woman pushed by the door.

1 2 3 4 5 R2y Qi

Ungrammatical Grammatical

Figure 29. Item from JT (ungrammatical passive item).
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The JT was presented in paper form, to allow the participants to circle and correct the error.
Instructions and examples were providedrder to prevent participant&coming confused
betweergrammaticality and plausibilitysome of the sentences were not very plausible in

the real world but were constructed grammatically. Confusion between grammaticality and
plausibility has been observed to be an issue witi{Maskey & Gass, 2015 he

researcher also verbally checked plagticipants understood the task before they began and

that they understood the concept of figramm;

3.5.4.2 a) Scoring and reliability

Judgements were scored dichotomously, 1 = correct and O = incorrect. For grammatical

i tems, Acod rleickteor ti nrcaltuidneg scores 5 and 4, f
referred to scores of 1 and 2. Oadirtests and conditioranly 3% ofl e a r respanse®

were scored 2 and 4, and o nHrrgridéntbicahomwas s Cc O r
also scoed dichotomously. If the correct word was circled or underlined (or indicated in any
other clear way) then the response scored 1. Incorrect words circled, or multiple words

circled, received. Corrections were scored in the same way (1 = correct comgbte

incorrect correction).

Rev el | eonegalad GaltiBajed as a measure of test reliability as it is thought
to be appropriate for binomial, unit weight
unidimensionalityKasprowicz Marsden, & Sephtd#019 McNeish,2018 O6 Rei | | v &

Marsden, 2020 The more commonly usedliability index,Cr o n b a ¢ hwasnota |l p h a
appropriate for the data since it does not account for minor dimensions and non
unidimensioamlity (i.e. tau equivalence) (McNeiskbQ)19.Rev el | eds omega al s
account differences in the degree to which individual itereasurehe construct in question
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(i.e. grammaticality). Furthermord,a hough Cr onbachds al pha is
instruments such as JTs or production testgstimates can be overly conservative due to
empirical data often not meeting the assumptions required (ibid). Since each item in the JT
provided data for various variables (i.e. voice, animacy, tense) the data could be assumed to
be nonunidimensionatata (i.e. does not meet tau equivalence). McNeish (2018) first
proposed the use of omega and other reliability indices in L2 research. The current study
adds to recent L2 research that has followed McNeish (2018) in order to investigate
reliability usingomegale.gKaspr owi cz et al ., 201S9ncet@d Rei |
use of various reliability indices in L2 research is so rederther studies are needed to
confirm which are most appropriate for different instrura@nid data types-or the curent
JT,Rev el | e fkesultscuggestat that the reliability of each version of the JT was
approaching aeasonabléevel (ungrammatical itemsie a n .7% grammatical items mean
¥ =) (ba%ed on the 25th, 50th (median), and 75th percenfilastument reliability
from a metaanalysis of reliability coefficients i.e. .74, .82, .89 (Plonsky & DerrkL9.

To check interrater reliability, a second marker was recruited and trained to score a
subset of the daf@0JTs) taken pseudorandomly fronetthree groups and test times.

Interrater agreement score was calculated using @o&EI6Q p. 201) equation:

Number of actual agreements

Number of possible agreements x 100

The agreement score was 88%. Mackey and Gass (2016) advise that 75% agregodnt is

and 90% agreement is ideal. So, the scores in the current study were reliable.
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10 NS were also tested. They scored a mean of B8Bo= 3.59)range= 85%
100%) The hgh N6 a c cscoresugggsts that the items in the JT were acceptable to the
NSs and elicited the intended target response. In other words, he NSc or eed s ug g e

strong test validity.

3.5.4.3 Oral production test

The or al producti on t e sinproduisgdull gassives.adliditi ci p-
the full passive a picture cue task was used (based on Seyednejad & GhOlamiThe

picture description task provided participants with two images and a sentence stem. The test
was made up of 36 itemd 8 presenperfect passive sentences and 18 present simple

passive sentences. The 36 passive items had three versions, passive voice, active voice and
then the alternative tense (see exan3f)e The present perfect items were included as they

were untrained (i.e.at in the interventions), so tlhee a r abiéty tg generalise cue use

from trained constructions to untrained constructions was examined.

30. Item from picture description task in three versions
30a. The picture has been drawn by the boy.
(present pdect passive untrained
30b. The boy has been drawing the picture.
(present perfect activeuntrained

30c. The picture is drawn by the boy.

(present simple passivédrained
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In line with the other tests animacy was manipulated in thepooduction testHalf of the
items hadeversible agent patient rolds=(8), as both nouns were anima8dg). The other
half were norreversible animatenanimate or inanimatanimate itemsk=18) (as in31b
and c) Half of thereversible and nereversible itemsvere present simplgrained)and half

present perfeduntrained)

3la..Animateanimate reversible item: The dog is asked by the girl
31b. Animateinanimate norreversible items: Thean is offering the biscuit

31c. Inanimateanimate norreversible items: The tower is built by the girl

These items were used to create three tests with different versions of each item so that the
pre, post and delayed pdssts were different (see append&.1

To elicit passives, pacipants were asked to finish the sentence using the stem (e.g
since this morning thedinner by answer iwhg?2o0t heogdesthios é&or
had to produce a full passi Vhedinnérhasbebne e x am
eatenbythgirlo. To el icit actives, participants w
stem by ans we rwhah ggee figie 30dpalor) sThe sentencé stem (e.gince
this morning the dinnércontained the patient in the passive sentences ardjém in the
active sentences. Tsieethisamomiey Weaos dlhiec iptead ew:
(untrainedla n dowdi f or t he (fmine@s ent t enses

The picture cue task was carried out using Experiment Builder (SR Research).
Responses were @aled using a microphone. The image remained on the screen until the

participants responded oral3000msafter speaking the trial ended and the next one began.
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This was to prevent the learners from revising their answers, in order to promote

spontaneous production.

Who?

Since this morning the dinner....

eat

Correct responséSince this morning the dinner) has been eaten by the girl

Figure 30. Picture description test example

Prior to the critical tals, the participants were given instructions on screen followed by four

practice trials. The practice trials were designed so as not to elicit the targéttferm

passive. I n t hbkatte wasacudedk

fiyesterdap was wused t o edtherchanthetesert simpteortpresent mp | e,

perfectas in the critical trials

3.5.4.3 a) Scoring and reliability

tta i aV i, d and |

Scoring assessed the use of the correctiméidrtion and the use dfy. These elements

were focused on because they were the cues focused on in the EI (for both conditions) and
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the cue focused training. The correct verb form had to include both the correct auxiliary and

correct verb form. For example:

[time adverbial provided: Since this mong] The picture has been drawn by the ksogred

2 (1 point for the correct form of the verb and 1 point for the correct usg of

The picture has been dravg by the boyscored 1 point for correct use lof

For scoring the production of active constiions (scored separately to passives) a

progressivesentence scored 1 point for the absendeyoé.g.

The girl is paying the mascored 2 points (1 for the correct verb and 1 for not usyng

The girl is being paid by the mavas also acceptable for the active sentences.

As in the JTa second marker was recruited and trained to score a subset of t{R0dah
production tesistaken pseudorandomly from the three groups and test times. Interrater
agreement score was 91@ompared to the benchmark of 90% the scores in the current
study were ideal (Mackey & Gass, 2016). 10sldBo took the test and scored a mean of

92% (SD = 6.00)range = 82% 99%). This was not 100% because two of thesiNfiored

t he p whotnp t dafsdntehce stem on some trials and converted the sentence into an
active when it should have been a passive. For example, instead of finishing the sentence

st eTineafivaré € 0 wi t h Tfi dispreseateddyethieman t he psarti ci par
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r es p ondeEhdmawprasdnteditheaward Thi s was unexpected s
were given examples and the sentence stem and cues were highlighted. None of the learners
responded in this way. It is interesting that these falbthat the active interpretation was
more acceptable than the passive in some cases.

As for the JT, to assess the reliability of tral production tesR e v e bnhegad s
was calcul ated as it is appropriate for uni
assumption of unidimensionalifiicNeish, 2018)R e v e | | e Suggesteththal the
reliability of each version of theral production testvasapproaching a high levérersion 1

¥ .82 ver si7gn v2e rvys i.90) (bas@d o Plonsky & Derrick, 2016)

3.5.4.4 Written production $¢

The written production test was the same format as the picture cue test but instead of
completing the sentence orally, the participants typed the end of the sentencaife&d)tig
As in the picture description test the written production test had 36 items (see afdgendix
for items). The items in the written test were the same as in the picture cue oral production
test.Different versions of the oral production test and the amitest were used for each
participant in each test session ef@ participant sawral productiortestversionone,they
saw writing test versiothreein the same test sessidrhis meant thatto identical items
would never be seen in the same tess®n in both production tests. Using the same items
across test sessions resulted in all the lexical items being used across both the oral production
measure and the written production measure.

The written production test was administered using Opeanse¢Mathot et al.,

2012). The first screen (fige 31 below) gave the sentence stem wétinatching picture and
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prompts to elicit the voiWw®@oaetlicensed. al pa:
sent emogwe ,priovi ded t he v eérricteSincdtmisdnodiiegd i n tt
indicated the tensiepresent perfect. This screen was visible for 3000ms. The screen that
followed reminded the participants of the cues andrttagie andncluded a text box to

complete the sentence stéigure 32) Thisscreen remained visible until the participants

finished typing and pressed the enter key. They had the opportunity to delete and revise their

typed answer before pressing enter to continue.

Who? throw

Since this morning

The ball...

Figure 31. Example written production test trial preview ofitems (3000ms)
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| -
Who?
throw
Since this morning the ball...
Correct response: ¢€ééeéeéeé was thrown by the

Figure 32. Example written production test tridl response screen

Prior to the main trials the participants received instructions and two practice trials followed

by an opportunity to ask thhesearcher questions before beginning the main test. The
researcher observed the practice trials to ensure the participants were following the
instructions correctly and intervened if necessary, with further instructions. The practice
trialsdid notelicit he t ar gMratd f wasnsusé&d to avoid elici
angesterdagy was used to elicit the past simpl e

(as in figure 33 below). Therefore, the test procedure was practised, but the targeateng
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was not.

What? drive

Yesterday

The car...

Figure 33. Practice trial written production test

3.5.4.4 a) Scoring and reliability

As in theoral production tesscoring assessed the use of the correct verb form and the use
of by. These elements were focused on because they were the cues focused on by the cue

focused training. For example:

[time adverbial provided: Since this morninghe picture has been dravay the boyscored

2 (1 point for the correct form of the verb and 1 point for the correct usg of

The picture has been dravg by the boyscored 1 point for correct use lof
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For scoring the production of active constructions (scored separatelystogsas present

progressivesentence scored 1 point for the absendeyoé.g.

The girl is paying the mascored 2 points (1 for the correct verb and 1 for not usyng

The girl is being paid by the mavas also acceptable for the active sentences.

Again,thesecond marker scate subset of the data0 WTs) taken pseudorandomly from
the three groups and test times. The interrater agreement scdigwé83%). The NS
scored a mean of 91¢6D = 6.00) (range = 79%00%). This was not 100% becassene
of the participants produced reducwhd? Op.assi:
This occurred in half of the tests (5/10) but not all of the trials. It did not appear to be an
issue caugkby particular trials.
Since thewriting testdataweresimilar to theoral production tesR e v e brhegad s
was again used to assess instrument reliabRigfiability was found to be acceptable
(versionly .81, v er si8dn v2e rys i.79).10n &erage the reliability inde
suggestdtha thewriting testwas fairly reliable but there may have been issues with some

of the items on some of the tests.
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Chapter 4: Results

In the following chapterthe results of the interventions and outcome measuwegsesented

in order to respond ttite s t u dNSdalata fiemthe visual world eyeacking taskare

anal ysed and c¢ o mp atrackidg datarhetetieet of the iatervetionsdan ey e
cue sensitivity, as evidenced by the -¢nygeking taskis compared with the tesinly group.

Asis performance on the offline measures (oral and written production tests, and a JT). The
effects of animacy and trained / untrained constructions on production and comprehension
arealsoanalysed. First, intervention performans@resented, followedybthe eyetracking

results for the learneend NSsand finally the offline test resulssegiven.

4.1 Intervention results
Prior to the results of the outcome measures, it is useful to examine performance during the
training conditionghemselvesto inform us about whether the training was completed as

expected by the learners.

4.1.1Response accuracy during the interventions

4.1.1.10verallinterventionscorei passives and actives combined

For each trial in the intervention the learners scored 1 for a correct response (key press) and
0 for an incorrect response. All the trials required dichotomous responses, either a choice of

one of two pictures, or one or two words (§gare 34 belowfor an example). Total
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accuracy score is presented as a percentage of the total trials (s table

Choose the matching picture
The bay is pushed by the girl (correct answer b)
“The boy....is.........push........ed. ... ... .by. ... ... thegil

Figure 34. Example intervention task

Both the cue focused group and tieain focused groudpmean percentageore approached
ceiling level in botrsessions of the interventioBach session cont@dk = 128 practice

items, making the total denominator 256 for pleecentagealculation

Table2. Mean% intervention session scoré&ps)

Group f) Session 1k =128) Session Zk =128)
Cue (25) 89 (6) 90 (8)
Noun (25) 91 (5) 91 (6)

The data violated the assumption of normality (Shayiitixs p = 009) so nofparametric
tests were used. There was no difference betivagnngsessionsverall(z=-627,p = .53)

or groupsat the different sessiorfsession 1J = 247,p = .20; session 2J = 288,p = .64).
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4.1.1.2. Intervention scorePassive and active items

Table3 belowshows very little difference between passive and active items in both

intervention sessions and for both groups.

Table 3. Mean score$s (SDs) for intervention sessions by voice and group

Group () Session 1 Session 2

PassiveK=64) Active (k=64) PassiveK=64) Active (k=64)

Cue (25) 89 (7) 89 (7) 88 (9) 91 (7)

Noun (25) 92 (6) 91 (6) 90 (9) 91 (6)

4.1.2Response timduring intervention tasks (reaction times)

Both groups reduced their reaction time (RT) by session two in altdeks.

Table4. Mean RTsin msfor cue focused group (mean ar6D9

Session 1 Session 2 Differencebetween
session 1 and 2
Task 1(k=32) 4,338 (686) 3234 (571) -1104
Task 2(k=32) 2,370 (546) 1972 (726) -398
Task 3(k=32) 3619 (558) 3101 (906) -518
Task 4(k=32) 2741 (206) 2736 (347) -5

As table4 aboveshows there was a reduction in RTs for the first three tasks. The fourth task

was more complegequiring participants toead a sentence wely-word and choose a

176



correct image as soon as possise it may nohave beemsurprising that the average RT did

not decreasas compared to previous sessions

Table5. Mean RTsin msfor noun focused grougmean andSDg

Sessiorl Session 2 Difference session !
and 2
Task 1(k=32) 2736 (520) 2045 (470) -691
Task 2(k=32) 2421 (471) 1814 (519) -607
Task 3(k=32) 1103 (387) 794 (311) -309
Task 4(k=32) 1054 (128) 962 (96) -92

To summarise the intervention results, theesno difference between the two groups in
terms of accuragwwi t h bot h groupsd accuracy being hi
In terms of RTs, iace the tasks were different in each intervention tyseniot possible or
meaningful to comparestatisticallythe RTs of the cue focused group andrtben focused

group Nevertheless, descriptively, the sets of RTs showed a similar trajectory of speeding up
betweertrials ineach of the first three tasksith the cue focused group taking a lot longer

on the first task than the nodiocused group), and then both groups completingftaskin

about the same time as tdahkee
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4.2 Passive and active morphosyntactic cue sensitivity:
Online processing

This section presents the data for RiQiiowed by RQ3

RQ1) To what extent do second language learners show sensitivity during processing to
morphosyntactic cues in the English passive voice as evidenced by visual world eye

tracking?
Is cuesensitivity affected by:

a) Training (either cue focused or noun focused) as compared to-artigstontrol group?
b) First and second noun animacy?

c) Trained and untrained constructions (present simple and present perfect?)

RQ3)To what extent doative English speakers show sensitivity during online processing to
morphosyntactic cues in the English passive voice as evidenced by visual world eye

tracking?

To what extent inative speaker processing of the passive different to le&ners

The first research questiamaddressed by analysing the visual world-ggeking testTo

analyse the eyracking data a mixedffects model was useBroportion of fixations to

target were calculated in 100ms time windows and then log transformeda fifaelel was

run for each time window (TW) over the time course of thetegeking dataFollowing a

maximal approach (Cunnings, 2012) to midirel modellingand ama x i ma | random

structure (Baret al, 2013) a model considering all possiblanables was rurrhe maximal
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model hadoroficiency as a control variable, fixed effects of animacy, test time, group, voice
(active and passive) and reduced / full passive, and ramderneptdor animacy, voice,

reduced and test time, and random sldpesubject and item, as follows

Maximal model: TW800_720 ~ prof + animacy * time * group * voice * reduced +

(time * animacy * voice * reduced | sub) + (voice * time | item)

This model did not@nverge so random slopes were removed stepwise until a model which
converged was foundhis was done by first changing interactions to additive effects for the
random intercepts and then slopes e.g. (time * group | sub) became (time + group | sub).
Following this, random intercepts were removed first, followed by random slopes e.g. (time
* group | sub) became (time | sub) (see appelifer all attempted modelsThe predictor
variables were sum coded so that the intercept moved to the middle ofetiperiest This is
the conceptual version of fAcenteringo for
The resulting model was the basis for all models used to analyse ttraekieg data.
P values were calculated using Satterthwaite approximation calculdieeimest
(KuznetsovaBrockhoff, & Christenser2017). Likelihood ratio test$to givep values by
comparingthe full modelwith the modekxcludingthe effectof interes} werenot
appropriate given that a separate model was run for each time wifid)v The control
variable was proficiency, tHexed factor predictors weranimacy, test time, group, voice
andreduced full passive.The random slopes wesebject and iteml'he following model

was built in R softwaréR Core Team)
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Final model: TW~ prof + animacy * time * group * voice * reduced +(1 | sub) + (1 |
item)
The trained constructions, those prsadi in the intervention sessionggreanalysed
separately from the untrained constructiofise predicted ey&acking behaviour for
the native speakers was as follows.

If the native speakers behaved as expected, based on then@weheory of
processing and previous research into predictive cue use (see s2dtidriand
2.1.2.9, then the eyenovements seen in the charts would be as follows. It would be
expected tht, upon hearing the first nouthere would be some anticipatory looks to
either the image depicting the passive interpretation or the active interpretation. The
first noun would generate expectations about the likely interpretation of the upcoming
input. These would be reassessed at the point of disambiguation (the verb inflection).
In active sentences, since an active interpretation would have been more likely, the
verb inflection ¢ing) would be integrated with ease and processing would be
facilitated.For actives, Bthe verb ending, a rise in looks to the picture matching the
active interpretation would be expecté&dr passives, the unexpected verb inflection (
ed/ other past participle) woulde expected toause processing difficultyecausehe
original interpretation of the sentena®uld needo bereassessed. At this point, for
passives, looks to the image matching the passive sentence would not be expected to
increase. Having integrated the new information (the verb inflectioriptlogving
prepositionby would be expected. Somtould beat this point that processing would

be facilitated and looks to the passive image wbel@éxpected toncrease.
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Thedescriptiomaboveofthen at i v e @egieteddelavicand intendedo aid
interpretation of the following charts and findinggprovidinga benchmark for what
might have been expected if incremental processing, and predictive cuengse,

employed bythe nativespeakersand /or learnes in the eyetracking task.

4.21. Trained constructions

This sectiorfocuseson the trained constructiofes.g. 2 below). The trained constructions

were either present simple passike: (24) or presenprogressivdactive)(k = 24).

32a. The dog is carried by the boy

32b. The dog is carrying the boy

The analysisddresesthe following variables
1 Training (either cue focused noun focusefor no training(testonly control group
ateachtest time (preest, immediatposttest and delayed pogest).
1 Passive and active voice.
1 Reduced versus full passives

1 Animacy

The figurebelow (35) gives a basic overview of asyatisticallysignificant effectgp < .10)

or interactions found by the mixaxdfects modefor trained itemsSignificance wap < .10

in thisfigure in order to show all time windows in which an effect may have occurred. For
example, the arrow indicating the effect of animacy captures time windows pedd

and <.10. The arrows demonstrate approximately the time windows these effects were seen
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in. Nonsignificanteffects (andany effects not reporteth this chaptércanbe found in
appendix19).

These interactions and effectsr the trained itemsredescribed in dtail in the following
sections. Oms in the followinfiguresindicates the offset of the ve(either-ed(or other

past participle endingpr irregular past participle inflectioony -ing). Effects of the verb and
subsequent featuresedescribed taking into consideratioB@®ns needed to plan and
execute an eymovemeni{Wright & Ward, 2008. In other words, effects of the offset of the
verb would be expected around 2B00ms rather thart @&ms.Statistical significance for

results reported in the text wps .05

Oms
-800ms (offset 500ms 1200ms
(First noun) of Vlerb (+by / -by) (End of audio)
“ Voice >
“ Animacy * test-time >
Y « Voice * reduced passive >
« Animacy * voice >
. Test-time >
« Animacy * group >
« Group >
« animacy > “ animacy >

Figure 35. Overview of mairstatistically significanteffects and interactiongor trained items

4.2.1.1Theeffect ofvoiceandgroupat eachtest timgpre, immediate and

delayed postest)

The followingfigures show thenean proportion dboks to target and looks to distragttor
passives and actives separately at ¢ashtime for the three group3-he mean proportion

of looks does not total 1.00 because looks away from the two AOIs are not shown in the

182



figures e.g. looks to other areas of the screen. As mentioned in the method chapter, data
points in which there was no data (no fixation) were remgrer to analysis (see 3.5.4.1c).
In order to show behavioural differences at each test(pnee immediate post, and delayed
posttest) figures for each test are presented separately. Howevenitieeleffectsmodeb
analysed the combined data frofhtlaree test times with test time as a predictor variable.
Significant findings from the modetsereported alongside interpretation of figures.

Nonsignificant results from the models are in apped8ix

4.21.1a) The effects of voice and groufre-test

For passives, afteéhe verb offsetall three groups locd more to distractothan tothe target
for the passive itemee figure36 below). For actives, all three groups looked more to

target than distractor (see figuBé below).
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Figure 36. Eyetracking trained passives and group at ptest
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Figure 37. Eyetracking trained actives and group at pitest

4.21.1b) The effects of voice and groupmmediate posttest

The cue focused groufor passivedpoked moreto targethan distractoaround300ms (the
same point as theoun focused groypbut with a lower proportion of looks overall
compared to thaounfocused groufgsee figure 38 below)'he modefound a significant
interaction for theeue focused grougnd passive itermmat 700ms éstimate = 6.0361, S.E.
= 2.76e-01,t = 2.19, p = .03). For the cue focused group, a similar pattern of looks to target
was shown for active items.

The noun focused group, for passidesked much moreo targetthandistractor
compared to prest, anccompared tahe other two groupdigure 38 below). The model
found a significant interaction for tm@un focused grougnd passive itemat 700ms

(estimate=5.74e01, S.E. =2.71e-01, t = 2.12,p = .03). For actives, the noun focused
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groupo6ds | ooks t amdrafrorg dstractorlateaamd 109ms daoneethag e
at pretest.

Thetestonly group for passivedpokedmore to distractor throughout at immediate
posttest showing no difference in processbehaviourcompared to prest.For actives,
looks to target surpassed distractor but to a lesser proportion than the intervention groups

(see figure 39 below)
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Figure 38. Eyetracking trained passives and group at immediate piest
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Figure 39. Eyetracking trainedactives and group at immediate pesist

4.21.1c) The effects of voice and groufDelayed postest

The cue focused groufmr passiveslookedto targetsoonercompared to the other two
groups.This wasalsosooner than at the other téshes.However, his visible trend, shown
in figure 40 below(p.187), was notsupportedy the model as no effect or interaction with
group was found for passive items and test time in the time windows immediately following
the verb(see appendit9 for modelresulty. For passives,feer initially looking more to
target the cue focused groupoked more to distractor for the remaining time windowe.
actives, the cue focused group looked to target less than distractor at all time wise®ws
figure 41 below)This was a marked change from immediate jp@st in which looks to
target were greater than to distractor.

The noun focused groufor passiveslooked proportionally more to distractor than

to targetat 100-300ms(directly afterthe verl). Theirlooks to target only surpassed looks to
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distractor around 700n{around the second nourhis was much later than at immediate
posttest.For actives, the noun focused group looked to target slightly later than at
immediate postest. Lods to target far surpassed the other groups in the time windows
following the verb (300ms onwards).

This difference in looks to targbetweerthe noun focused grougnd cue focused
groupat delayed podiestcompared to the immediate passtwas refleced in the model by
significant interactions of delayed pdsst and passive items found around-200ms
(Estimate =6.74e-01, S.E. =2.97e-01, t = 2.27,p = .02) and 706800ms (Estimate 5.63e-
01, S.E. =2.72e-01, t = 2.07,p = .04).

Thetestonly group for passivesalsolooked more to targegarlier(100ms)at
delayed postestcompared to immediate pestst,andlooked more to targehan distractor
after the verb for all time windows, albeit proportionally less than the gtbeps.For
actives,at delayed pogtest,the testonly grouplooked more to targetarlier(100ms)
compared to immediate petstst,and again after 500ms (the absencbypfHowever, these

observed differences between test times were not found tgriécsint by the model.
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Figure 40. Eyetracking trained passives and group at delayed pest
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4.2.12 The effect of type dfainedpassive (educed full passives

Reduced passives were included to investigate how learners would deal with sentences

without the cue ofhe prepositiorby e.g.

33. The caris chased

The following section presesitigures at each test ti me showing

anddistractor for reduced and full passives.

4.2.12 a) Reduced / full passivesPre-test

At pre-test there were naleardifferences between reduced and full passives after 500ms.
Whether or not passives were reduced or full was not found tsigaiicant main effect at

pretest at any time windoisee figures 42 and 43 belaw)
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Figure 42. Eyetracking i full passives and groups at piest
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Figure 43. Eyetracking i reduced passives and groups at fiest
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4.2.12 b) Reduced / full passivesimmediate posttest

At immediate postest, only the noun focused group appeared to respond noticeably
differently to reduced passivesmparedo full passivesFor reduced passivesdks to
target rosdo the absence dfy and then fel(see figure 45)This difference a500-600ms
between preaest and immediate pettst and reduced and full passives forrtban focused
groupwas found to be significant by the model (estimate 5., SE = 2.3e-01,t =

2.05, p = .04). The fact that theoun focused grodps | o oakesl aftérehe absencelyf

perhaps suggests some sensitivity to its absence.
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Figure 44. Eyetracking i full passives and groups at immediate posst
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Figure 45. Eyetracking i reduced passives and groups at immediate {test

4.2.12 c) Reduced / full passivesDelayed postest

Reduced passives were found to be significantly different to full passives at delaytsspost
(700-800ms: Estimate =6.03e01, SE = 2.7101,t = 2.22,p = .03).

The cue focused group appeared to be reensitive to the verb ending cue because
looks to target peaked at this point for both full and reduced pagsee$igure 46 and 4.7)

By, or its absence, did not appear to affect looks to target for the full passivésr the
reduced passives a dligncrease was seen around the second noun (700ms).

Thenoun focused grodps | o0 o k exceededodksate diswactor around 500
600ms in the full passives afftereduced passives. This was later than at immediate post
test. At delayed posgest,this happened arour, or its absence, for both types of passive.

The testonly group showed a similar pattern for reduced and full passives with looks

to target increasing around the verb offset. This was a similar pattern to the cue focused
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group but looks to target were proportionally less than the cue focused gooupe test

only group, looks to target did not diverge from looks to distractor after by or its absence
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Figure 46. Eyetracking i full passives and groups at delayed ptesst
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Figure 47. Eyetracking 7 reducedpassives and groups delayed postest
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4.2.13 The effect of first and second noun animacyhentrained sentences

Four types of agergatient noun combinationbdth passives and actiyesere included in
the eyetracking alongside images with reversible agent and patient roles (for example as in

34).

34a. Animateanimate: The boy is pushed by the @R The boy is pushing the girl
34b. Animateinanimate: The bois hidden by the roclOR The boys hiding the rock
34c. Inanimateinanimate: The car is hit by the bik¥R The car is hitting the bike

34d. Inanimateanimate: The wheé$ chased by the c&@R The wheak chasing the

cat

Noncanonical sentences such as actives with inanimate first (esum83cand dabové

would be expected to cause more processing difficulty than more common constructions,
such as passives with inanimate first nouns. Actives ingthimate first nouns could be
misinterpreted as passives and vice versa. Since the cue focused training focused on the
morphosyntactic cues more so than the noun focused traitwmgsexpected that animacy
effects would be reduced for this group. Tlere, it was expected that the cue focused
group would look more to target for all animacy types after training. The effect of animacy
after the verls presented first. This analysis showed how animacy affected the processing
of the morphosyntactic cueBhe effect of first noun animacy was also analysedisind

presented following sectioh2.13b.
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4.2.1.3 aPostverbalanimacyeffects andsoice(passive and active)

This section presents a comparison between the passive and active voictest faredl
participants combined. The beldigures show that after the verb (300ms) active sentences
were processed more accurately for all animacy combinations compared to pésseves
figures 48 and49).

For passives, only animasmimate(A-A) and inanimat@animate(l-A) items
producechigher looks to target compared to distractor at any point isgh&ence
Inanimateinanimate(l-I) and animatenanimate(A-1) sentencesesulted in similar
proportions of looks to target and distracballtime windows.

For actives, inanimateanimate itemseemed t@ause the most processing difficulty.
For these items, looks to target diveddem distractor upon hearing the vebut then ¢
not for the remaining time windowghis differencebetweerpassive and activeanimate
animate items was significant around 500e=ti(nate = 2.7181, S.E. = 1.3001, t = 2.08

p=.04)
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Figure 48. Eyetracking - Postverbalanimacyand passivevoiceat pretest

0.6

0.5

== == Distractor-A_A

I
i

== == Distractor-A_|
== a= Distractor-1_A

Distractor -

—Target - A_A

—Target - A_|

<
i

o Target- A

Proportion of looks / time window
(=]
w

Target- 1|

0.1

-100 0 100 200 300 400 500 600 700 800 900
Time window (ms)

Figure 49. Pre-test- Eye-tracking - Postverbalanimacyand activevoiceat pretest

196



4.2.13 b) Postverbal animacy effectsand voice before and after training

Immediate post -test z passives

The cue focused group, immediate postest,appeared to proceggnimateinanimate
passives with more ease after the wbdn at preest(as shown by an increase in looks to
targeti see figures0 below). Thiswas also indicated by a significant interaction of
inanimateinanimate, immediate pegtst and passive voice found by the mad&00
600ms (Estimate $6.58e-01, S.E. =2.73e-01,t = 2.41,p = .01).

The noun focused group did not show this charejeveerntests(see figurebl). For
the noun focused group, changes were seearfimateinanimateand inanimateanimate
passivesslooks to target increased after the véabpretest looks to target did not surpass
those to distractdr seefigure 48on the previous pageThis was reflected in the model by a
significant interaction of inanimatenimate items andoun focused grouat 506600ms
(Estimate =3.76e01, S.E.=1.85e-01,t = 2.04, p = .04).

Compared to the intervention groups, the-test | vy groupds | ooks

lower at immediate pogest(see figures2 below).
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Figure 50. Eye-tracking: Cue focused group at immediate pdstt Postverbalanimacyand

passive voice
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Figure 51. Eyetracking: Noun focused group at immediate petstst Postverbalanimacyand

passive voice
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Figure 52. Eye-tracking: Test only group at immediate pestst Postverbalanimacyand passive

voice

Immediate post -test z actives

For all three groups there were no significant differences between pre and immedtate post

test for active items (see append&for model results).

Delayed post-test 7z passives

For the cue focused group,dslayed postest,for animateinanimatepassiveslooks to
target and distractor did not surpass looks to distractor until initially at 3Q@msoffset)
and then more sd &00ms(by). This was reflected in the model in which a significant
interaction of animatéanimate items, delayed pesist and passive voice was found at
500-600ms (Estimate $6.09e-01, S.E. =2.79e-01, t = 2.19, p = .03). For passive animate

animate items, and those with inanimate first nouns, looks to target surpassed looks to
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distractor noticeably sooner than in the previous tests (from Oms onsedd)gures3
below). This was not the case for the noun focused group.

For the noun focused groupdks to distractor were higher than looks to target till
after 500mgaroundby) for all animacy typesexcept animat@nimate itemskor sntences
with inanimate first noundooks to target were lowext delayed than immediate passt.

This difference was significant at :200ms (estimate =8.67e-01, S.E. =3.95e+03t = -
2.16, p = .03).

For the tesbnly group looks to target surpassed looks to distractor upon heiduweng

verb for all items except animaitganimate The testonly group did not show any significant

change between test times.
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Delayed post-test 7 actives

For the cue focused group, tilerpretation of active items chartbgreatly betweepre-test

and delayed pogest(as shown in figur&6). Animateanimate items went from being
processed most accurately and soonest to causing the most processing difficulty. Inanimate
inanimate and amate-animate sentencegemed to tend toe misinterpreg¢d as passives

(given the finding thalboks to distractor surpassed looks to tgrgeanimateanimate
activesentencesvere processed more accurately than at the other test Aitlesugh these
differences are apparent in thgures, they were nostatisticallysignificant.

For the noun focused groupyrfactivesthere was very little change betweengest
Figure57 belowsuggests that for animaiteanimate actives, looks to targéverged from
distractor sooner compared to immediate ypest. This observed change was not found to be
significant by the models.

For the tesbnly group as in the immediate pesdst,looks to target surpassed
distractor foranimateinanimateand nanmate-animatesentences (see figus®). These

sentences appeared to cause the learners less preioierss the test times.
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Figure 58. Eye-tracking: Testonly group at delayed pogest Postverbalanimacyand active

voice

4.2.13 c) Pre-verbalfirst and second noun animacy effects

This section presents the data from before the verb in order to investigate the effect of the
animacy of the first noun on its interpretation.

There was a main effect of inanimateimate items before the ved7Q0OmsOms).
Significantinteractions of inanimatanimate items and passive voice were also found before
the verb as were interactions with group and tisee appendig9for model results)The
following figuresillustrate thestatistically significantnteractions found by themodel.

Thefigures belowshow the difference between active and passive items for each
animacy typdat pretest collapsed across group&pimateinanimate items seezdto be

processed more accurately upon hearing the first noun for active(figore 59) than
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passive itemgfigure 60)- looks to target divergkfrom looks to distractor prior to the verb

(around-300).
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Figure 59. Eyetracking: Pre-verbal animacy and active voice at prest
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Immediate post -test 7z passives

For passives, the cue focused gréagked more to target than distracfor inanimate

animate passive items than theun focuse@r testonly grouparound the first noun (see
figures61 and63). Thiswas shown by a significant main effect of the noun focused group at
-700ms(estimate =1.03e+00S.E. =3.93e+03t =-2.29, p = .02), -600 (estimate =

1.17e+0Q S.E. = 4.Be-01, t =-2.467, p = .01) and-500 (estimate =1.12 S.E. =.49,t=-

2.269 p = .02). This suggestdthat at immediate posest the cue focused groaptertained

the possibility of a passive interpretation of inanimate agents more so theauthéocused

group.
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Immediate post -test 7 actives

For actives, the cue focused group was the only group for which looks to target surpassed
distractor, but only for animat@eanimate atives. This was not found to be significant by the
model.The other groups did not look more to target than distractor any animacy combination

(see appendi0for figures).

Delayed post-test z passives and actives

For both passives and actives, theffeidnces between groups were not maintained to
delayed postestial | t hree groupsd | ooks to target

all animacy typegsee appendi0 for figures)

4.2.2 Untrained constructions

The untrainedonstructions, those not prasetdl in the intervention sessions, were analysed
separately from the trained constructions. The untrained constructions were either present

perfect passive or present perfpobgressivéactive)

e.g.35a. The dog has beerarried by the boy

35b. The dog has been carrying the boy

This section focusson the untrained constructions and address the following variables;

1 Training (either cue focused noun focusefdor no training(testonly control group

ateachtest time (preaest, immediate pogéest and delayed pogest).

 Passive and active voice.
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The untrained items were included to investigate whether learners could generalise what they
had learnt in the training andansferit to untrained items. In ordéo answer the RQ¢he

| e ar n etrackidy datayfa active and passive senterscpresented here. It was not an
intention of this study to investigate untrained items and animacy effects. Animacy effects

for untrained items can be seen in the moesllts in appendit9 butare notdiscussed in

this thesis.

Themixed-effectsmodek used for the untrained constructionsrethe same as the
modek usedfor the trained constructiondgain, the predictor variables were sum coded so
that the intercept moved to the middle of the categofies.control variable was
proficiency, the fixed factor predictors were animacy, test time, group, voiaednced
full passive. The random slopes weréjsat and item. The following model was built in R

softwareusing the Imer functiofR Core Team).

Final model: TW~ prof + animacy * time * group * voice * reduced +(1 | sub)

+ (1] item)

4.22.1The effect ofaice (active and passiven untrained constructions

The followingfigures presena comparison opassive and active untrained iterpsesent
perfect passiveat each test timé\t pre-test the three groups performed similarly on the
untrained items as they did at iesst on the trained simple passive itdffigures36on

p.182and & below). Looks to target did nativerge much from looks to distractéxctive
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untrained itemg(present pdect continuoywere judged less accuratey thhe trained items

(figure 37 on pl83andfigure 65 below).
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Figure 64. Eyetracking: Untrained passives and group at ptest
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Figure 65. Eyetracking: Untrained activesand group at pretest
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At immediate postest the cue focused groufor both passives and actives, looked to target
slightly soonethan at praest(Omsi 300ms during the verb) but then appeared to
misinterpretactivesaspassives after hearing the k€BO0Oms onwards)

Thenoun focusedgroups | ooks to target diverged mo
500ms onwards for both passives and actives (arbyondthe absence diy) (figure 66 and
67).

The testonly group consistently looked thstractor more than target throughout for
passives. For actives, looks to target and distractor were roughly the same

Despite the visual difference seen in figeires none of the groups were found to be
statisticallysignificantly different to each odn.
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Figure 66. Eyetracking: Untrained passives and group at immediate ptest
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Figure 67. Eyetracking: Untrained actives and group at immediate passt

At delayed postest for passivesthe cue focusedrouplooked more to target than
distractor after the verpbcompared to the other grouf@90ms)(see figure 68 below)

Thenoun focused grouyaited till afterby (or its absengen the active sentenges
(500mg. An interaction at 500ms between the noun focused group, delayetkgioand
voice was found to be approaching significance by the model (Estinda®2e01, S.E. =
2.79e01,t = 1.77,p = .08).This interaction was not seen for the traipedsives.

Thetestonlygroupps | ooks to target did not dive
in any time window after the verb.

For actives, all three groups looked most to target during thg(seelfigure 69
below). All three groups showed uncertgirstraight after the verb as looks to target did not
surpass looks to distractor.

Compared to the other groupsetcue focused group looked more to tatiyah

distractor after the verb ending and throughout the remaining time windowsotihe
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focusedgroupappeared to wait untihe absence diy to look to target after the ve(fhs they
did for passives)The testonly group did not look more to target than distractor after the
verb.

Despite the differences observed in the figuiesie were no sigicant differences
between times and groups found by the model.
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Figure 68. Eyetracking: Untrained passives and group at delayed piesit
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Figure 69. Eyetracking: Untrained actives and group at delayed posst

4.2.2.2The effect of type aintrained passive @duced full passives

There were no significant main effects or interactionsfor full versusreduced passives at

any test timeThis lack of significant effects was also the case for the trained passives (full
versus reducedf main effect for the noun focused group was found for all test times. This

is indicated by a difference i n contparedtogr oup
the other groups. The noun fbypfertedueed pagsivesu p 0 s
but rose at this point for full passives (see appetlifor figures).This was also seen for

the trained items at immediate posst (see sectiofh.2.12bfigure 44). Since this was the

only finding of interest for untrained full / reduced passives the figures are not presented

here.The figures for reduced and full untrained passives are in app2hdix
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4.2 3 Native speaker processing of the jgage voicd evidencdrom eye

tracking

This section presesieyetracking data from the NS groupO NSs did the eyetracking test

once.The passive and active voiaeecompared and animacy effeetepresented in order

to respond to the third research question (see below). Reduced / full passives and tense
(trained / wuntrained) did not have a signi:

arenot presented in detail. Model results can bexéomn appendix9.

RQ3)To what extent do native English speakers show sensitivity during online processing to
morphosyntactic cues in the English passive voice as evidenced by visual world eye

tracking?

To what extentsi native speaker processing of gassive different to learners for:

It was expected that passive and active sentences haigbtbeemprocessed differently
since the passive voice is less common and more complex. Animacy effects were expected
since noncanonical sentences such as actives with inanimate first nouns would be expected
to cause more processing difficulty than more commontagi®ns, such as passives with
inanimate first nouns. Actives with inanimate first nouns migive beemxpected to be
misinterpreted as passives and vice versa prior to hearing the verb.

Mixed-effectsmodebk wereused to analyse the¢S data Fixed effets were animacy,
voice, reduced / full passives and tense (trained / untrained) and random slopes were

included for subject and item, as follows:

215



Model > TW ~ animacy * voice * reducédense+ (1 | sub) + (1 | item)

4.2 3.1 Native speakeprocessing comparing @assive and active items

Although the model did not find a significant main effect of voice the b&btpwes show

that active and passive items miglatve beemprocessed differently bMSs For passive

items, theNSsappeared to wato hear the verb before looks to target diverged from looks to
distractor. There was also a slight increase in looks to target around 500ms (the bffset of
Looks to target for active items increased after the weléction (0-300mg andwere high

prior to the verb. This may be becalé8sexpeceditems to be active because this
construction is more common.
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Figure 70. Eyetracking: Native speakers and the passive
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Figure 71. Eyetracking: Native speakers and the active

4.2 3.2 Native speaker processing and the effectgsifnoun animacy

The above difference between passive and active items prior to the vehaveayeen
driven bytheanimacy effects of the first noun. For active items, all iteg®msept aimate

inanimate itens, were interpreted correctly prior to the végee figurer2 below)
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Figure 72. Eyetracking: Native speakers angre-verbal animacy effects andctive items

For passiveand mostinimay combinationslooks to target werbowerthandistractorthan

for active itemgsee figure73 below). This suggests that the participants assumed most items
to be active sentences prior to the vdithis was not true fananimateanimate itemsLooks

to target were greater than to distractor for ¢hiemms. These were the most likely to be

passives, since an inanimate first noun is most likely to be a patient.
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Figure 73. Eyetracking: Native speakers andre-verbal animacy effects and passive items

4.2 3.3 Native speakers an@arnerprocessing a comparison

This section compasg¢he NS data and the learner data attpst. This provide some
insight into processing differences between NSs and learners. The Néedatat
compared to the learner data pwgéervention. Thisvasbecause it was not an aim nor
expectation of the current study that the
mo r e Al ni akitevas. expected that the NSs and learners would behave differently for
passive and active sentences.

Mixed-effectsmodek wereused to analyse th¢S dataand the learner data at pre
test. Fixed effects were group (native or learner) animacy, voice, reduced / full passives and

random slopes were included for subject and item, as follows:

Model > score ~ group * voice &nimacy *reduced + (1 | sub) + (1 | item)
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Since reduced / full passives did not affect processing for the learners@stosethe NSs
this variablas notpresentedAnimacyis dso not presented since there were goigicant
differences between the groups (see appetfifer model results)The effects of voice

(passive / activearethe main focus of this section

4.23.3 a) Native speakers and learner processigghe effects of/oice

Passivesentencesvere processed much less accuratelyhieyearners thatheNSsi as
shown bylooks to targe{see figure74 below) Both groupsappeaedto showa preference
for active sentences and intergthe passive sentences as swshghown by highdooks
to distractor than targdor passives The N& and the learners looked to target more than
distractor for actives, but the learners proportionally $egsee figure 75).

The model found a significant main effect of voice after the verb. DmBrms the

difference observed in tHgures (estimate = 2.48@1, SE = 1.10801,t = 2.5, p = .03).
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Figure 74. Eyetracking: Native speakerand learners- passive items
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4.2 4 Visual world eyetracking i summary of key findings

The effect of training on trained constructions

9 Prior to training all learnerdooked more tothedistractorimagethan tothe target for
the passive itemd hereverse was true for actives.

1 Atimmediate postest, the noun focused group seemed to process passives and
actives more accurately than prior to training, and more accurately than the other
groups (more looks to targehagethan distractor).

1 Atimmediateposttest, the cue focused group also looked more to target for passives
than at prdest.

1 At delayed postest for passivesthe cue focused group looked more to target sooner
than at immediate posest, and sooner than the other groups (during th®.vEhis
was followed by more looks to distractor in the remaining time windows.

1 At delayed postest,for passivesthenoun focusedjroup looked more to distractor
than targg after the verb
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1 Atdelayed postest, for passives, only thestonly group looked to target more than

distractor, after the verb.

The effects of posterbal animacy and training

1 At pretest, only inanimat@animate passive and active sentences were processed
significantly differentlyi looks to target were propootially less than the other
animacy combinations.

1 Training did not appear to have a clear effect on the interpretation of the different
animacy combinations.

1 The intervention groups showed some significant differences for some animacy
combinations at the gétess, but these were not consistent between test times.

1 The testonly group did not show any significant changes between test times.

The effects of preerbal animacy and training

1 At pretest only animateinanimate active sentences had more lookartpet than
distractor prior to the verb.

1 Atimmediate postest, the cue focused group looked more to target than distractor
for inanimateanimate passive items than theun focused@roup.

1 At delayed postest there were no significant changes betweengst, or between

groups.
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The effect of training on untrained constructions

1 At theposttess, despite observable difference shown in the figures there were no
significant differences between test between the groups.

1 At delayed postest, thefigures showed thahe cue focused group looked more to
targetthandistractor after the verb ending and throughout the remaining time

windows(compared to the other groups and test times)

Native speakers
1 There was no significant difference between passive and active senterd8s for
despite observable differences in the figures suggesting actives were processed more
accurately (proportion of looks to target)
1 Animacy did not have a significaaffect on looks to target versus distracti@spite
thefigures suggesting a preference for the active interpretation of the input.
71 Despite clear visual differences shown infilgeres between the NSs and learners,

there were no significant differencestiveen the NSs and learners.
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4.3 Passive and active morphosyntactic cuenowledgein
learners: Production and grammaticality judgements

This section outlingthe results of the offline tests used to investigate the second research

question:

RQ2) Towhat extent do L1 Chinese learners of L2 English show knowledge of cues in a)

offline grammaticality judgements and b) production of the passive voice in English?

Is production affected by:

a) Training (either morphosyntacticuefocused or nouflocusedlas compared to a
testonly control group?

b) Trained and untrained constructions (present simple and present perfect)?

Are grammaticality judgements affected by:

a) Training (either morphosyntacticuefocused or noufiocused) as compared to a
testonly control group?
b) Trained and untrained constructions (present simple and present perfect)?

c) First and second noun animacy?

The following analysiss presented for each of the above sections:
Analysis of pre, immediate postand delayed pagest scores and effect sizes for:

a) passive items compared to actives items (trained and untrained items).
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b) present simple passive and preggongressivective items compared to present perfect
passive and present perfpcogressivective items (trained and untrained items).

c) first and second noun animafgr theJT)

Within-subjects #ect sizes were considered large if exceedin@,Indedium if 1.0 to 1.4,
and small60to 1.0 Betweensubjects effect sizes were considdiade if exceeding 00,
medium if.70to 1.00,and small40 to.70. This is in line withPlonsky & Oswalts (2014)
field specificguide for interpreting effect siz&om their metaanalysis of effect sizes in L2
research

R2was calculated for each model to determine the amount of variance explained by
the fixed and random effegtisothmarginalR? andconditionalR? are reportedrarginalR?
= fixed effectsand conditionalR? = fixed + random effect{Nakagawa & Schielzeth,
2013. R? was computed using thduMIn package (Bart@&2018 in R (R Core Team,
2018. R? values range fromi@. Values around .18, .32, arfid .are interpreted as small,
medium, and large, respectively, in terms of the described variance they represent (Plonsky
& Ghanbar2018.

Following Kasprowiczt al.(2019) and McManus and Marsden (2017) between
group effect sizes corrected for differences attpst were calculated. These give an
indication of the change over time adjusting for baseline differences. Since 95% confidence
intervals cannot be calculakéor these effect sizes, the unadjusted effect sirgsresented
in the main body of the thesis (Kasprowetzal, 2019). Theadjusted effect sizeme

referred to if after correction the effect size is markedly different to the uncorrected original
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effect size. The corrected effect sizes can be fourgpendies22-26. The calculation for

the corrected effect sizegmsas follows:

effect size at immediate / delayed ppse st 1 e f ftestcrorreciedzeffectasize pr e

For sections invhich the mixeeeffects models or effect sizes did not indicate significant
findings tables containing means and effect sizes are in the apperiz2ge2q). The
relevant appendices and tables are indicated in each section if they are not included in the

main body of the chapter.

4.3.10ral production test

The oral production test elicited the production of four types of sentpresenprogressive
and present perfeprogressivdactive sentences e.g6a (trained)and36c¢ (untrained) and
present simple passive and present perfect passive (passive senterdébgteagned)and

36d (untrained).

36a. The dog is carrying the boy
36b. The dog is carried by the boy
36¢. The man has been helping the woman

36d. The man has been helped by the woman
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Scoring assessed the usdéeft the correct verinflection, and the use dfy. These
elements were focused on because they were thénighdightedby the cue focused

training. For example:

The picture has been drawn by the lauld score 2 (1 point for correct varilection (be

+ past participleand 1 point for correct use bf)

The picture has been drawing by the bayuld score 1 point for correct uselnfbut lose a

pointforincor ect use of the past bpwasnoiscoret) e; t he

A presenfprogressivesentence would score 1 point for the absendsy,cé.g.

The girl is paying the mawould score 2 points (1 for the correct verb and 1 for not using

by)

Prior to analysisoutliers were removed on the basi®2® standard deviatiorabove and
belowthe mearfor the group which the participant wimsat each test (priest, immediate,
and delayed podest) These were removed from the data at all test tifftais. resulted in
data loss ofour participants from the cue focused groapefrom the noun focused group
andfour from the test only groupMean percentage scores and correspon@ingh edn 6 s
effect sizesarepresented where appropriate.

A linearmixed-effects modelusing the Imer function in Ryas used to analyse the

oral production datéR Core Team)This type & analysis was chosdrecause mixeéffects
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models deal with missing data and do not rely on assumed sphericity or a gaussian
distribution (Howell, 2002)The oral production test data for the three grompenot
normally distributed. This was determined using the Shapfitk test because it is most
appropriate for smaller sample sizes (less than 100 q@sesP0). Mixed-effects models
also produce merprecise predictions than a using a-pamametric alternative to a
traditional ANOVA (-lall, g015). Randore effectssugisay ( L ar s e |
participants and test itenase also taken into account

The dependent variable was test score. Fixedtsfieere time, group, tengeained /
untrained) animacy, voiceand reversibilityT he max i mal random effec
supported by the data was used (Bdral, 2013. Item and test version were random effects
with time as a random slope of versiand voice a random slope of iteRurther
specification of the random efTlepredicter st r uct |
variableswere sum coded so that the intercept moved to the middle of the categories. This is
the conceptual versionéfc ent eri ngo for categori cal pred

The resulting model was a follows:

Model: Imer(score ~ group * time * voice * animacy * tenseverse + (1 | subject) +

(voice |item) + (time | version), data=new)

The significance of edn main effectwasobtained using likelihood ratio testemparingthe
full model (includingthe effect in questigrwith the modekxcludingthe effect in question.
P values for interactions were determined ugshmSatterthwaite approximation in the

ImerTest packag@uznetsova et al., 2011%) R (R Core Team)P values werdakenas
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significant when a likelihood ratio test had also shown that the fixed effect in question was
significant (following Brown et al2014). The resuk of the likelihood ratio testand
corresponding values arereported in the following sections (i.e. &@qguarede Randp

from the model output).

R? indicated thathefixed effectsdescribedh relatively small proportion of variance
(marginal R = .08) and the fixed and random effects in combinatiescribedsome ofthe
variance (conditional R= .36) (Nakagawa & Schielzeth, 2013)his isalmostin line with
previous research in languagaining in which one fifth to half of the variance is explained
by the model used (as found by Plonsky & Gharnbatg)

Animacy and agerpatient reversibility were manipulated in the oral production test
as they were in all tests. For this reason, thesevincluded as predictor variables in the
mixed-effects modelAs expected, @ther were significant main effects and neither
significantly interacted with the other variabl&nce animacy and role reversibilityere
not expected to affect production and this was confirmed by the raffects model, further

resultsare not presnted inthis section(model resultgan be found in appendi2R

4.3.11 Oral production test productionof passive items

This section presesthe scores for passive items e.g.

37. The biscuit is baked by the woman

38. The cat is fed by the girl
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Gainsin mean percentage scdog passive items were similar for the three groups across

time. By delayed pogest, all the learners hamhproved their production accurafsee table

6). Smalkmedium effect sizeBetween groups also indicated this (see table 8).
Themixede f f ect s model found a si#8e)Fi7i3x ant

p = .00) with passives being scordd lower compared to the mean compared to actives

(intercept = 1.64) 106 (standat errors).The difference between groups over tiwasnot

found to be significant by the modgkee appendif2 for interactions between group and

time).

Table6. Oral production test rean %score for passives across time (SDisx16)

Group f) Pre Immediate post Delayed post
Cue (21) 70 (19) 83 (7) 85 (5)
Noun(24) 68 (15) 76 (13) 79 (13)
Testonly (19) 69 (18) 81 (11) 84 (7)

Effect sizes for the gains between+est and immediate pettst were small for all three
groups(see table3). Betweenpretest and delayed petdst, the effect sizes for the cue
focused and tesinly group were very similasuggesting no effect of instruction on passive

scoreqas shown by both withisubjectand betweeigroup effect sizeb seetables7 and8).

230



Table7. Oral production test \ithin-subjecteffect size( C o h d)diween test times for passive

Group f) Pre vs. immediate Immediate vs. delayed Pre vs. delayed
d[Cls] d[Cls] d[Cls]

Cue (21) 91 [27, 1.54] 33 [-.24,.907 1.08 [43, 1.73]

Noun (24) 57 [.01, 1.159 23 [-.34,.807 .78 .20, 1.37]

Testonly (19) .80 [14, 1.47] 33 [-.31,.979 1.10 [42, 1.78]

295% confidence intervals pass through zero

Table8. Oral production test btweeRrgroups dfect sizes( C o h d) fobpsassives

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs.noun 12 [.47,.709 .66 [.06, 1.26 59 [00, 1.19]
Cuevs.testonly .05 [-.57,.679 22 [-.40,.849 A7 [-.46,.799
Nounvs.testonly -.06 [-.66,.549 -41 [-1.02,.209 -.46 [-1.07,.159

295% confidence intervals pass through zero

4.3.12 Oral production test productionof activeitems

This section presesthe analysis of the scores for active items only e.g.

39. The boy is asking the girl

40. The boy has been drawing a picture
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Active items were produced more accurately than passive items at all three test times by all
three groupgsee tabls 9 andl1). However, thanodel showed no significant effect of
trainingon active itemgsee appendif2 for model results)

Effect sizeqsee table @) showedthat time had the biggest effect on the cue focused
group between prtest and delayed pestst.However, betweegroupeffect sizes showed
that the cue focused and noun focused groups did not differ significantly between pre and
delayed postest (seeable 11). The cue focused training appeared to have a greater effect on
score than no training (i.e. the testly group) (see tablel), but when the baseline
differences were taken into account this effect reduded45) (see appendi3 for all

corrected effect sizes).

Table9. Oral production tesmean %score(SD9 for actives across timekE16)

Group(n) Pre Immediate post Delayed post
Cue (21) 88 (7) 92 (6) 94 (5)
Noun (24) 88 (6) 90 (5) 92 (6)
Testonly (19) 85 (16) 93 (4) 89 (9)
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Table 10. Oral production test withirsubjects #ect size( C o h d)bdivween test times for actives

Group(n) Pre vs. immediate Immediate vs. Prevs. delayed
d[Cls] delayedd [Cls] d[Cls]

Cue focused (21) .61 [.01, 1.23 36 [-.25,-.977 99 [.35, 1.62]

Noun focuseq24) .36 [.21,.939] 36 [-.21,.939 .67 [09. 1.25]

Testonly (19) 69 [.03, 1.34] -57 [1.22,.079 31 [-.33,.959

295% confidence intervals pass through zero

Table1l. Oral productiontestbtweeng r oups ef f ecd)forsactizees ( Cohends

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun .00[-.59,.599 .36 [-.23,.959 .36 [.23,.959
Cuevs.testonly .25 [-.38,.879 -.19 [-.82,.439 .70 [.06, 1.34]
Noun vstestonly .26 [-.34,.869 -.65 [-1.27,-.04] 40 [.21,1.08

295% confidence intervals pass through zero

The above analysis was on ti¢al mean percentageore.This score was aombination of
producingthe correct verlinflection (be+ past participleand the correct use bf. The next
sectionpreserg meanpercentage scores ftitrese twacuesseparatelypecausehey were

focused on separately in the training.
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4.3.13 Oral production test productionof be+ verb inflection

For production ofthe auxiliarybe plusthe corredy inflected verb {ing vs-ed), both the cue
focusedandnounfocused groupimprovedsimilarly betweereach pair of testgre-and
immediate immediate andelayed and pre and delaygubsttes) as shown by medium
sized effects with overlapping 95% confidence inter(sd® tabld.3).

The testonly grouphad snall effect sizes, two of which passed through zero and were
therefore unreliableBetweengroups effecsizesadjusted for baseline difference showed
that the two intervention groups performed better than th@itdgigroup at delayed post
test this wagparticularly the case for the cue focused grfaye focused vs. tesnly d =

.88, noun focused vs. teshly d = .53).

Table 12. Oral production test rman % orrect verbinflection across test times (SD&=32).

Group f) Pre Immediate post Delayed post
Cue (21) 76 (13) 85 (8) 88 (6)

Noun (24) 71 (12) 80 (9) 81 (9)
Testonly (19) 79 (9) 77 (10) 83 (10)
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Table 13. Oral production testithin-subjecteffect size( C o h d)bdiween test times faorrect

verbinflection

Group f) Pre v. Immediate = Immediate v. Delayec Pre v. Delayed
d[Cls] d[Cls] d[Cls]

Cue (21) 83 [22, 1.44] 42 [.16, 1.0 1.19 [56, 1.81]

Noun (24) .85 [27, 1.43] 11 [-.44,.679 .94 [.36, 1.53]

Testonly (19) -21 [.79,.379 .60[.01, 1.19] 42 [-.16, 1.007

295% confidence intervals pass through zero

Table14: Oral production tesbetweeng r oup s e f f e cd)forscorrece verb ihfléatidne n 6 s

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun 40 [-.19,.999 58 [-.01, 1.18] .90 [.29, 1.52]

Cuevs.testonly -.27 [-.89,.369 .89 [.24, 1.54] .61 [-.02, 1.25]
Noun vstestonly -.74 [-1.36,-.12] 32 [-.29,.929 -.21[-.82,.399

295% confidence intervals pass through zero

4.3.14 Oral production test productionof by

Theoral production testlicited full passivessocorrect production dby was needed to
make up half the correct total score (be+ verb inflection = 1 plusby= 1).In terms of
mean score,ligparticipants scored highly on corrgoiductionof by at pretest and both
posttests(see table 15)

Effect sizes showed very little difference in the production accuraby aéross test

times or between grgs (see tabl&é6andl17).
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Table 15. Oral production tesimean %score forproductionof by across time (SDslk = 32)

Group f) Pre Immediate post Delayed post
Cue (21) 89% (5) 89% (7) 90% (10)
Noun (24) 89% (5) 90% (7) 90% (7)
Testonly (19) 90% (5) 86% (10) 91% (7)

Table 16. Oral production testithin-subjecteffect size( C o h d)bdiveen test times farse of

by
Group f) Pre v. Immediate Immediate v. delayed Pre v. delayed
d[Cls] d[Cls] d[Cls]
Cue (21) .00[-.59,.597 12 [.52,.759 13 [.51,.739
Noun (24) 16 [-.43,.769 .00[-.57,.579 16 [-.43,.769
Testonly (19) -.51 [1.12,.119 58 [-.04, 1.207 16 [-.44,.779

295% confidence intervals pass through zero

Table17. Oral production tesbetweeng r oups ef f ecd)forsusenfeys ( Cohends

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun .00[-.59,.599 -14 [.73, .449 .00[-.59,.599
Cuevs.testonly -.20 [.82,.429 .35 [-.27,.989 -11[-.74,.519
Noun vstestonly -.20 [-.80,.409 47 [-.14, 1.08] -.14 [-.75, .469

295% confidence intervals pass through zero
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4.3.15 Oral production test productionof untrainedconstructions

The present simple passiaad presenprogressivective sentences were used in the training
for both intervention groups. Present perfect passivepeogiessivesentences were
included in the tests to sedthielearners generalised correct varflection and the use diy

from trained to untrained astructions.

41. The picture has been drawn by the boy

42. The boy has been driving the car

Theuntrainedtems(present perfectpoth passives and activegere produced less
accuratelycombined score for use of verb inflection dylby all three groups at all test
times.Howevertrained / untrainegvas not found to be a significant main effec212) =
111.74 p = .10.

Within-subjectsC o0 h edeftest sizesshowedthat time did not have an effect on
score.This was also shown by betwegroups effect sizes even when adjusted for baseline
difference $eeappendix23 for means and effect side&ffect sizes for production score of
passives and actives separatelyat that the cue focused group and-tesy improved
their score for passivelut betweergroups effect sizes were small (see appeB8jxThe
noun focused did not improve their score.

Untrained actives were produced more accurately by théocused group at
delayed postest. The noun focused and tesly groups did not improve their scdoe

actives
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4.3.16 Oral production test summary of key findings

Overall,all three groups improvetieir oral productiorto some extent over tim&€hecue
focused group improwkin meanscore for passive itemButthe effect sizeindicated that
this was unlikely to be due to training since the-tedy group saw a similar improvement
Furthermore, betweegroupseffect sizesbetween the cue focused andt&sly groups
were small for both passives and actives at immediate and delayeadgio&tie noun
focused groughowed similar improvements in passive and active items ove(wiitien-
subjecty and comparetb the tesonly and cue focused groups (betwegaups)

For morphosyntactic cue productiobng+ verbinflection andby), training seemed to
have gpositiveeffect onuse ofcorrect verlinflection but not on use dfy. Between tests,
the two intervention groups improved in their use of correct wédidction as indicated by
mediumC o h edeflest sizes. Effect sizes were greatest for the cue focused lggbmpen
pre and delayed poestst Betweengroups effect sizes showed that tue focused group
performed better than the noun focused group at delayedgstsbmpared to preest Both
intervention groups outperformed the teaty group at delayed postst.

Untrained items, the present perfect passive and present pedgetssive(active),
were produced less accurately by all three gretip$ test timesAlthough this effect was

not found to be significant by the model.

4.3.2Writing test

The writing test elicited the same four constructiasthe oral production test but with
different lexical itemst(ained itemspresent simple passive and presemtgot passive

untrained itemspresenprogressivepresent perfegrogressive
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As inthe oral production tesscoringtook account of the correptoductionof be

plus thecorrect verlinflection and correct use dify e.g,

The picture has been drawn by the lwuld score 2 (1 point fdhe correct verlinflection

and 1 point for correct use by).

Outliers were removed before analysis; these were scoresdre?.5 standard deviations
above or belowhe mearat each test (priest, immediate, and delayed ptest) These
participantsoO dat a we Thesresukethidhererdoval afttoem al |t
participans from the cue focussed groumefrom the noun focused gropygndonefrom
the testonly group

The writing test data reanalysed using knear mixed-effectsmodelusing the Imer
function from thdme4 package in RBates et al., 2033 Core Team Fixed effects were
group, time (pre immediatgpost, and delayed posgést),tense, animacy, voicand
reversibility. The maxi mal random effects struature
al., 2013. Random effectsvereintercepts for subjects, iterrend test version, as well as-by
subject random slopes for the effectiofhe , by i tem random sl opes
and byversion random slopes for the effectoftifeu r t her speci ficati on
effects structure led to a failure to converflee predictor variablesvere sum coded so that

the intercept movetb the middle of the categories.

Model: Imer(score ~ time * group * tense * animacy * voice * reverse + (1 | subject) +

(1 + voice | item) + (* time | version)
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As in the oral production teshe significance of each main effect was determmmed
likelihood ratio testsP values for interactions were determined ushSatterthwaite
approximation in thémerTest packag@Kuznetsova et al., 20174y values were counted as
significant where akelihood ratio tesshowedhat the fixed effect in questiomas
significant (followingBrown et al., 2014)The result of the likelihood ratio test and
corresponding valueis reported in the following sections.

R? indicated thafixed effectsdescribedh relatively small proportion of variance
(marginal R =.12) and the fixed and random effects in combinatieacribecsome of
variance (conditional R= .37) (Nakagawa & Schielzeth, 2013}his is in line with previous
research in language learning in which one fifth to half of the variance is explained by the
model used (as found by Plonsky & Ghanl2&1.8) The full model results are in appendix
24.

Animacy and agerpatient reversibility were manipulated in the wrgfitest as they
were in all tests. For this reason, they were included as predictor variables in the mixed
effects modelAs expected, either were significant main effects and neither significantly
interacted with the other variabl&&ince animacy and lereversibility were not expected to
affect production and this was confirmed by the migéfdcts model, further results for
animacy and role reversibility are not presentelddare(model results can be found in

appendix 2).

4.3.2.1 Writing test- Production ofpassive items

This section analysethe scores on passive itelihe + correct verb inflection pluby) e.g,
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43. The biscuit is baked by the woman

44. The cat is fed by the girl

For passivesas shown in tabl&8 below, the two intervention groups improvétkeir mean
scoredetween prdest and immediate pestst. All three groups had improved by delayed
posttest.

C o h edeftest sizesshowed that thaoun focused grouimproved the most over
time, comparedo changes between tests fioe cue focused groupnd the tesbnly group
(see tabld.9 for within-subjectseffect sizes). Betweegroups effect sizes indicated that the
effect seen between test times for the namou$ed grougvas notindicatve of differences
between groupésee tabl0). Betweengroups effect sizes were small at all test tinaesl
even when adjusted femallbaseline differences (seppendix25).

The mixedeffects model found a significant effect of voicevaritten production
( %85)=1739,p = .00) with passives being scorg® lower compared to the meahall
items(i.e. including active itemg)ntercept = 1.69) 104 (standard errors}here wereno

statistically significant effestor interactionsf test time or group.

Table 18. Writing test mean %score for passives across time (SDs¥18)

Group f) Pre Immediate post Delayed post
Cue (22) 72 (13) 80 (12) 83 (13)
Noun (24) 67 (13) 77 (13) 79 (11)
Testonly (22) 73 (11) 70 (13) 80 (12)

241



Table19. Writing test within-subjecte f f e ¢t s idgbetweerCGesttimas fospassives

Group f) Pre vs. immediate Immediate vs. delayed Pre vs. delayed
d[Clg] d[Clg] d[Clg]

Cue (22) 64 [.07, 1.21] 24 [-.32,.807 85 [27, 1.42]

Noun (24) .80 [.22, 1.38] 17 [-.39,.729 1.00 [41, 1.58]

Testonly (22) -.27 [.85,.319 .80 [.20, 1.4] 61 [02, 1.20]

295% confidence intervals pass through zero

Table20. Writing test tetweerng r oups ef f e cd)forpasgsves ( Cohenods

Group f) Pre Immediate Delayed
d[Cls] d[Cls] d[Cls]
Cuevs. noun(22) 38 [-.20,.979 24 [-.34,.827 33 [-.25,.929
Cuevs.testonly (24) -.08 [.67,.519 .80 [.19, 1.41] .24 [-.34,.829
Noun vs.testonly (22) -.50 [-1.08,.099 .54 [-.05, 1.13] -.09 [-.67,.499

295% confidence intervals pass through zero

4.3.2.2Writing test- Production ofactive items

This sectioranalyssthe production ofactive itemgbe+ correct verb inflectionplusby)
e.g.
45. The boy is asking the girl

46. The boy has been drawing a picture

242



All three groups produced active senteraes very high level of accuraeypretest and
therefore did not make large gains at pests(see tabl@1). All three groups performed
similarly at all test times.

Within-subjectseffect sizes shoedthat there was very little effect of time on score
for active itemgsee table 2). Betweengroups effect sizes shedvery little, or no,

difference at immediate or delayed ptesit (see table?3).

Table 21. Writing test nean % score foactive items across timespP9 (k =18)

Group ) Pre Immediate post  Delayed post
Cue (22) 91 (6) 93 (5) 92 (8)
Noun (24) 91 (6) 93 (4) 93 (5)
Testonly (22) 91 (5) 93 (4) 93 (4)

Table 22. Writing test within-subjecteffect sizes( C o h d)hdiveen test times factives

Group f) Pre vs. immediate Immediate vs. delayed Pre vs. delayed
d[Cls] d[Cls] d[Cls]

Cue (22) 36 [-.20,.927 -15[.71,.4179 14 [-.41,.709

Noun (24) 39 [-.17,.959 .00[-.57, .57 36 [-.20,.929

Testonly (22) 44 .14, 1.03 .00[-.59, .59 44 [-.14, 1.03]

295% confidence intervals pass through zero
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Table23. Writing test ketweeng r oups ef fect sizes (Cohenobs

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun .00[-.58,.589 .00[-.58,.589 -15[-.73,.439
Cuevs.testonly .00[-.59,.599 .00[-.59,.599 -.16 [-.75,.439
Noun vs.testonly .00[-.58,.587 .00[-.58,.589 .00[-.58,.589

a95% confidence intervals pass through zero

4.3.2.3Writing test Production ofbe + verb inflection

In terms of mean percentage scohe, ¢ue focused group perfoedbest atcorrectly
producingthe auxiliarybe+ correct verlinflection. Thenoun focuse@nd testonly group
performedsimilany (see table 2).

The cue focused group showed a large effect size betwe¢espand delayed pest
test 6ee tabl@5). Betweengroups effect sizes also showed that the cue focused group
improved more in their use be+ verb inflection compared to the other groups at delayed
posttest (see tabl26). Groups differences between the noun focused andigsgroup

were smalkbs irdicated by small, unreliable betwegroup effect sizes (see tala6)

Table 24. Writing test mean % correct verlinflection across test timesSPg (k=32).

Group f) Pre Immediate post Delayed post
Cue (22) 71 (12) 83 (9) 86 (6)
Noun (24) 70 (10) 79(9) 79 (9)
Testonly (22) 71 (11) 79 (9) 81 (9)
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Table 25. Writing test within-subjecte f f e ¢t s idgbetweeresttimas foiscorrect verb

inflection
Group f) Pre vs. immediate Immediate vs. Pre vs. delayed
d[Cls] delayedd [Cls] d[Cls]
Cue (22 1.13[53, 1.73] 39 [.17,.959 1.58 [95, 2.22]
Noun (24) 95 [.35, 1.54] .00[-.57,.579 95 [.35, 1.54]
Testonly (22) .80 [18, 1.41] 22 [-.37,.829 1.00 [37, 1.62]

295% confidence intervals pass through zero

Table26. Writing test tetweerng r oups ef fect sizes (Cohenés d) a

inflection

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun .09 [-.49,.679 44 .14, 1.039 .91 [.30, 1.51]
Cuevs.testonly .00[-.59, .599 44 [-.15, 1.04] .65 [.05, 1.26]
Noun vstestonly -.10[-.67,.489 .00[-.58,.589 -.22 [-.80,.369

295% confidence intervals pass through zero

4.3.24 Writing test Production ofby

Allthreegroupé mean per cent ag prodactooof by at pretestrsetherei g h  f
was not much scope for improvement after the interven{seestable?).

Within-subjectseffect sizeshowed thathe cue focused group improvieeir score
the most between pitest and immediatgosttest andpre anddelayed postestcompared

to the other group&s shown in table& with a medium effecsize Thenoun focused

245



groupalso showed some improvemaevith a smalkmedium effect size. The teshly group
showed no improvement.

Betweengroups effect sizes adjusted for baseline differences showed that the
intervention groups both improved their score to a greater extent than tbelyegtoup, but
the effect ofeithertrainingtypewas not largevhen compared to the teshly group(cue
focused vs. testnly d = .76, noun focused vs. teshly d = .54). Despite the cue focused
g r o wjhisubject effect sizes suggesting the most improvement over time, the between
groups effect sizes showed thia¢ tue focused and noun focused training appeared to both

result in similar improvements in usiiby (see tabl€9 and appendi®5).

Table 27. Writing test mean % orrectuse ofby across test times (SD&=32).

Group ) Pre Immediate post  Delayed post
Cue (22) 89 (6) 93 (4) 94 (4)
Noun (24) 88 (9) 92 (4) 93 (5)
Testonly (22) 92 (5) 95 (4) 93 (5)

Table 28. Writing test within-subjecte f f e ¢t s idgbetwegerGesttimas foiscorregse ofby

Group f) Pre vs. immediate Immediate vs. Pre vs. delayed
d[Cls] delayedd [Cls] d[Cls]

Cue (22) .78 [.18, 1.38] .25 [-.33,.839 .98 [.37, 1.59]

Noun (24) 57 [01, 1.14] 22 [-.34,.787 69 [12, 1.26]

Testonly (22) 66 [.01,1.32] -.44 [-1.09,.207 20 [-.44, 847

295% confidence intervals pass through zero
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Table29. Writing test tetweeng r oup ef fect size (Cohendésofd) bet

by
Group f) Pred [Cls] Immediated [ClSs] Delayedd [Cls]
Cuevs. noun A3 [-.45,.719 .25 [-.33,.839 .22 [-.36,.809
Cuevs.testonly -.54 [[1.15,.069 -.05 [-1.10,.109 22 [-.37,.819
Noun vstestonly -.54[-1.13,.059] -.75[-1.35,-.15] .00[-.58,.589

295% confidence intervals pass through zero

4.3.25 Writing test Production of untrained constructions

As in the oral production teghe present perfect passive grdgressivesentences were
included in the writing test to see if learneamild generake use ofcorrect verhlinflection,

plusthe use oby, from trained construction® untrained constructi@n

47. The picture has been drawn by the boy

48. The boy has been driving the car

Trained/ untrained (tense) was not founduate a significant main effect by the mo@ei94)
=111.74p = .10).

There was very little differenda meanoverallscore for correct verb inflectiguius
productionof by betweenrained(present simpleand untrainedpresent perfecijems at all
test times for all group&ee appendif5 table5). This was also shown by similar effect
sizes with overlapping Clsfor trained and untrained items between test times for each

group (seappendix 25able6).
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Betweengroups effect sizeshowed that the cue focused group improved more at
delayed postest than the other two groups for both trained and untrained (se®s
appendixX25 table7). However, since the effect size comparing the cue focused armhtgst
group for untrained items at delayed ptest passed through ze=< .41, Cls =-.19, 1.01)
the difference in groups may have been due tatlum focuse@roup performing worse at
delayed postest, rather than because the cue focused training had a positive effect on score
When analysed by voice (passive and active separati#ggt sizes showed that all
three groups improved for untrained passivegdo a similar extent (appendis table9).

Scores for active sentences did not improve (app&tiiable13).

4.3.26 Writing test summary of key findings

All three groups improved in theaverall production(verb inflection +oy) of passives
between preestanddelayed postest.Actives were produced almost at ceiling level at pre
testThere was Ilittle difference betwedn grouj
effect sizes

Group differences were more marketen scores for eaghorphosyntactic cue
were analysed separatélye. be+ verb inflectionand, separate)yy). The cue focused
group made the most improvementritten production of the correct veibflectionand
use ofby over time(between pre and immedigtesttest and pre and delayed pdsst)
according to the effect sizéBetweengroups effect sizes also showed that the cue focused
training had a greater effect on production of the verb inflectionttteanoun focused
trainingby delayed postest with a smallmedium effect size ancbnfidence intervals

which did not overlapHowever, thawithin-subjectsffect sizesat delayed pogtest all had
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overlappingconfidence intervalfor all three groups sggsting this differencemay not have
beenreliable

All groups improved production accuracy of untrained and trained items over time.
The mixedeffects model did not find a significant effect of trained / untrained sentences on

production.

4.3.3Written untimed acceptabilityydgementest(JT)

TheJT assessed the learn@ability to recognise and correct three types of error. These were
missing auxiliary verbl(= 16) (@9a), base form of the main verk=£ 16) (49b) and gerund

form of the main verbk(= 16) @9c) (* indicates the error).

49a. The child * being helped by the teacher.
49b. The dog is being walk* by the boy.

49c. Theperson is being following* by the police.

The JT consisted of thresteps for each itenfror each item thparticipants were required:to

(i) assess its grammatical acceptabiliiy,circle the incorrect wordand(iii) write a

corrected sentence. In the following analyggdgements were scored dichotomously (1 =
correct, 0 = incorrect). Error identificatiovas also scored in the same way. Corrections
were also scored in the same way, but mistakes were coded to determine the nature of the
incorrectcorrections madelhe full error identification and correcti@malysis (steps ii and

iii) is included in app&dix 27 (tables 2350), the main findings are presented in section

4.3.3.4 and 4.3.3.5.
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In the following sectionslata from step i (thgrammaticalityjudgementsare
analysed and described for trained passive and active itemprésent simple passiand
presenprogressivaespectively, followed by animacy effects on judgemeratsd finally
untrained items (present perfect passive and present pandgeessivie After presenting
the judgement datéhen step iifthe erronidentification scoresand step iii) (he corrections

made, arebriefly described.

4.3.3.1Grammaticalityjudgement®f trained constructions

Prior to analysis, outliers were remov@dhis was done on the basis of participants scoring
2.5 SDsaboveor belowthe mearfor their groupat each test (preest, immediat@ost and
delayed postest) Outliers were calculated for acceptability judgements and identification of
errors.Outlying participants were removed from the full datasebss all test3 he
resulting number of participants in each group is presented in each table.

The judgement accuracy datansentered into éogistic mixedeffectsmodel The
model was dogistic mixedeffectsmodel(glmer function in Rpecause this is more
appropriatevith binomial datahan a linear mixe@ffects model using the Imer function in
R (following de Wilde,Brysbaert, & Eyckmans, 2020ge & Révész2020;Kasprowiczet
al., 2019; MorgasShort et al., 2018yVinter,2019. The acceptabilityudgements were
scored as follows: 1 = correct judgement or O = incorrect judgement.

Fixedeffectsweregroup, animacy, voicgassive / active}ense {rained / untrained
andgrammaticaltyTh e maxi mal random ef f etalt2@3)struct u
Random effectsvereintercepts for subjectanditem}; as wel |l as by i tem

the effectof voiceFur t her speci fication of the randor
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convergeThepredictor variablesvere sum coded so that thedrdept moved to the middle

of the categories.

Model <- gimer(score ~ group * voice * tense * animacy * grammatical + (1 | subject)
+ (1 + voice | item), data=new, family=binomial, control = glmer, Control(optimizer

= "bobyqa’))

The model would not converge when test tme=, immediatepost, and delayed posést)
was included as a predictor varialdespite stepvise removal of random slopésllowed
by interceptsjhereforethe above model was run for each test time sgplgrand the effects
of time arediscussed usinfigures andC o h edefest sizes.

P values for interactions were determined ushmSatterthwaite approximation in
thelmerTest packag@Kuznetsova et al., 2011) R (R Core Team)pP values were counted
as significant where a likelihood ratio tesiowedthat the fixed effect in questiomas
significant (followingBrown et al., 2014)The result of the likelihood ratiess, and
corresponding values arereported in the following sections (i.€hi-squared ang from
the model output)Since a logit model was used (for binary data) estin@tgresented as
logit coefficients.

TheoreticalR? (used for binary datahdicated thafixed effects described small
proportion of the variancgre-test marginaR?= .04, conditionaR? = .40; immediate post
test marginaR? = .07, conditionaR?= .47; delayed postest marginaR?= .07, conditional

R2= 51).

251



Mixed-effects modelsvereused to analyse the majority of the JT d#tather
inferential tests were usgithesewere parametric because the data for the three groenes w
normally distributed>.05). This was determined using the Shaplfitk test because it is
mostappropriate for smaller sample sizesQlots for each group also confirmed
normality. Mauchly's Test of Sphericity indicated that the assumption of sphericity had not

been vi¥@)=28ed.34).c

4.3.3.1a) Acceptability judgements of pas®\sentences only

At pretest the log odds fojudgingpassive items correctly wer@l higher than active
items. This was confirmed by a significant effect of voice aitpee s(#8) X 76.42,p =
.00). This wasalso foundat immediate post e s(#8)<74.05,p = .02) and delayed post
t e %®8)<166.79,p = .00). This section presents the results for passives first, followed by
actives.
All groups made gains meanpercentagscorebetween prdest and delayed pest
test for passive sentend@s shown in table(3.
The mixedeffects modelfound si gni fi cant mM@&4)"96.21fpf ect
=.01). Compared to the noun focused and-tedy groups, ltecue focused group madiee
most gainsn scorebetween pre and immediate, and pre and delayeetgristhis was
shown bythe mediumwithin-subjectsC o h edeflest sizes (as shown in tal3#).
Betweengroupseffect sizes between the cue focused and other groups were small
medium at immediate and delayed piest, even when adjusted for baseline differences (see
table32 and appendi®7). This suggested that the difference seen between groups for

within-subjects effect sizes may not have been reliable.
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Table 3. JT - mean %accuracyscore for passives across timeljg (k=24)

Group f) Pretest Immediate post Delayedpost
Cuefocused (21) 79 (12) 87 (11) 90 (7)

Noun focused22) 79 (16) 79 (10) 86 (11)
Testonly (22) 77 (12) 82 (9) 83 (14)

Table 3. JT - within-subjecte f f ect si ze ( Co h e foguigenionts forgpassie e n

Group f) gr[gl\;s] Immediate :jrrfcn:”lli?iate vs. delage Pre vs. delayed [Cls]
Cue (21) 70 [07, 1.32] 33[-.28,.939 1.12 [47,1.77]
Noun(22) .00[-.59,.597 67 [.06, 1.27 51 [.09, 1.17
Testonly (22) 47 .13, 1.07 .09 [-.51,.687 46 [-.14,1.067

295% confidence intervals pass through zero

Table32.JT1 betweengr oups ef f e cd)forpaszives

(Cohends

Group f) Pred [Cls] Immediated [Cls] Delayedd [Cls]
Cuevs. noun .00[-.60,.609 .76 [.14,1.38] A3 [-.17, 1.04]
Cuevs.testonly A7 [-.43,.779 50 [.11, 1.01] .63 [.02, 1.24]
Noun vstestonly .14 [-.45,.739 -.32[-.91,.289 .24 [-.35,.839

295% confidence intervals pass through zero

4.3.3.1b) Acceptability judgements of active sentences

As previously mentioned, the mixedfects model found a significant effect of voice for all

test times, suggesting that active sentences were judgeficsigity less accurately at all
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test timesEffects sizes showed thdiet improvements for active sentences were not as great
as for passive sentendes all groups

Between testsyithin-subjecteffect sizegsee tabl&4) showed that the cuecused
andnoun focused growgamproved their score to a similar extdrgtween préest and
delayed postest with smallmedium effect sizeand 95%confidence intervalthatdid not
cross zeroThe tesionly group showed no, ortlié, change between the te@sidenced
either by mean scomndeffect size €)). Betweengroups effect sizes showed little

difference between the groups at each test time (see3t&ble

Table 33. JT - correct judgements mean %score foractives across time§Dg (k=24)

Group f) Pre Immediate post Delayedpost
Cue (21) 72 (16) 82 (14) 82 (12)
Noun(22) 76 (15) 76 (16) 86 (11)
Testonly (22) 74 (18) 80 (14) 80 (15)

Table34. JT within-subjecte f f e ct s idgbetweerQesttiemdebjislgements for actives.

Group f) (I:r[(ce:l\g.immediate :jrzg;éjcigtfevclss.] gr[glvs? delayed
Cue (21) 67 [.04, 1.29] .00[-.60,.607] .71 [.08, 1.33]
Noun(22) .00[-.59,.599 7212, 1.34] 76 [.15, 1.37]
Testonly (22) 37 [.22,.979 0 [-.59,.599 .36 [-.23,.967]

295% confidence intervals pass through zero
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Table35: JT betweengr oups ef f ecd)forsactivee s ( Cohenobs

Group f) Pred [Cls] Immediated [CIS] Delayedd [Cls]
Cuevs. noun -.26 [-.86,.349 40 [-.21, 1.007 -.35 [-.95,.259
Cuevs.testonly -12 [-.72,.489 14 [-.46,.749 15 [-.45,.759

Noun vstestonly .12 [-.47,.719 -.27 [-.86,.339 46 [-.14, 1.05]

a95% confidence intervals pass through zero
4.3.3.1c) Acceptability judgement®f grammatical and ungrammatical items

Effect of grammaticality and voice on judgements

The mixedeffects model found a significant main effects of grammaticality at all test times
(pre-test( %48)=91.99,p = .00); immediate post e s*(#8)<86.11,p = .00); delayed
posttest( %48)=159.75,p = .00). At pre-test ungrammatical passives were Scoi%sl

lower than grammatical actives (logit coefficien®5, SE = 2.66z = -.13). The model

results showethat passive ungrammatical items were hard@grdgethan the active

grammatical and ungrammatical iterasdharder to judge thapassive grammatical items.

Group differences and the effects of grammaticality and voice on judgements

Ungrammatical passive items were judged least accuraiedif {est time fornoun focused
group delayed postest for cue focused gropand immediate and delayed posst for test
only group).Although gains were made fgrammatical and ungrammatical itetmsall
groups the magnitude of the effect of time on score fangmatical and ungrammatical

items varied between groups, as evidence@ byh edeflest sizegseetable37).
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The cue focused group was the only grouphtow muchmprovementfor ungrammatical
passive itemsThe cue focused group improved more than the other two groups in their
judgements of ungrammatical passives at immegiasetest andnaintained their
improvement till delayed posést. This was shown by medium betwegaups effect sizes
at immediate psttest (table38) and biggewithin-subjectsffect sizes than the other groups
between test timesable 37. This sugge®d thathey were better able to recognise
grammatical violations in the passive items than the other grobpsaoun focused grpu
improved the least for ungrammatical items.

A significant interaction for ungrammatical items andriban focused grouypas
found by the modedtimmediate postest(logit coefficient =-.73, SE =36, z=-2.05)
However,as shown by betweegroup effect sizes (see tald8), differencedetween the
other groupsvere small at immediate and delayed gest for all item types (except

ungrammatical passives as mentioned above)
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Table 36. JT acceptability judgementsmean %scorefor grammaticaland ungrammatical

passive (k=24) and activegk=24) (SD9

Group () Type Grammatical Pre Immediate Delayed post
post
Cue (25) Passives Grammatical 82 (14) 89(11) 92 (8)
Ungrammatical 75 (16) 84 (13) 87 (11)
Actives
Grammatical 66 (21) 80 (21) 79 (21)
Ungrammatical 80 (18) 84 (20) 88 (17)
Noun(25) Passives Grammatical 85 (13) 90 (10) 92 (12)
Ungrammatical 76 (22) 71 (20) 80 (17)
Actives
Grammatical 76 (17) 79 (22) 88 (11)
Ungrammatical 79 (22) 71 (26) 84 (17)
Testonly Passives Grammatical 78 (21) 88 (11) 86 (22)
(23) Ungrammatical 74 (16) 75 (14) 79 (15)
Actives
Grammatical 69 (29 78 (16) 76 (25)
Ungrammatical 81 (20) 83 (17) 85 (17)
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Table37. JT within-subjecte f f e c t

ungrammaticalpassive (k=24) and activegk=24)

s idgbetweeresttimes gsammaticaland

Group €) Type Grammaticality  Pre vs. Immediate vs. Pre vs. delayed
immediated delayedd [Cls] d[Cls]
[Cls]
Cue (25) Passives Grammatical .56 [-.00, 1.1 .28 [-.28,.849 .88 [.30, 1.46]
Ungrammatical .62 [.05, 1.18] .25 [-.31,.819 87 [29, 1.45]
Actives  Grammatical .67 [10, 1.24] -.05 [-.60,.519 .62 [.05, 1.19]
Ungrammatical 21 [-.35,.779 22 [-.34,.779 46 [-.10, 1.02]
Noun(25) Passives Grammatical 43 [-.13,.999 18 [.37,.749 56 [-.01, 1.12]
Ungrammatical -.24[-.79,.329 .48 [-.08, 1.05] .20 [.35,.769
Actives  Grammatical 15 [-.40,.719 52 [-.05, 1.08] .84 [.26, 1.42]
Ungrammatical -.33[-.89,.239 .33 [-.23,.899 .25 [-.30,.819
Testonly (23) Passives Grammatical .60 [.01, 1.19] -12 [-.69,.469 37 [.21,.959
Ungrammatical .07 [-.51,.649 -.28 [-.86,.319 32 [-.26,.90]
Actives Grammatical 44 [-14,1.03] -.10[-.67,.489 29 [-.30,.879
Ungrammatical A1 [-.47,.699 12 [-.46,.709 .22 [-.36,.809

295% confidence intervals pass through zero
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Table38. JT betweerg r o u p s

passives (k=24) and actives (k=24)

e f f e cd) forgiamneascal &nG ongranmmatical

Group(n) Type Grammaticality Pred][Cls] Immediatepostd Delayed post [Cls]
[Cls]
Cue vs. noun Passives Grammatical -.22 [-.78,.339 -.10[-.65,.469 .00[-.55,.559
Ungrammatical -.05 [-.61,.509 .77 [.20, 1.35] 49 [-.07, 1.05]
Actives Grammatical -52[-1.09,.049 .05 [-.51,.609 -.54[-1.10,.039
Ungrammatical .05 [-.50,.609] .56 [.00, 1.13] 24[-.32,.799
Cue vs. test Passives Grammatical 23 [-.34,.799 .09 [-.48, .667 37 [-.20,.949
only Ungrammatical .06 [-.50,.637] .67 [-.09, 1.25] 61103, 1.19]
Actives  Grammatical .05 [.70,.439 .05 [-.52,.619 13 [.44,.709
Ungrammatical -.52 [-.52,.629 .56 [.01, 1.14] 18 [.39,.749
Noun vs. test Passives Grammatical 40 [-.17, .98 .19 [.38, .76] 34 [.23, .91
only Ungrammatical .10 [.46, .67 -.23 [-.80, .34 .06 [-.50, .63
Actives  Grammatical .34 .23, 919 .05 [-.51, .67 .63 [.05, 1.21]
Ungrammatical -.09 [-.66, .47 -.54 [1.12, .04 -.06 [.63, .51
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4.3.3.1d) Acceptability judgementg$or eacherror type

The errors included in thaesign of thencorrect items of thdT were as follows:
missing auxiliary verl§50a), base forn{rather than past participlej the main verb

(50b), and gerund form of main ve(bather than past participl&ing) (50c).

50a. The child* beinghelped by the teacher
50b. The dog is being watkby the boy

50c. The person is being followng by the police

Error type only affected ungrammatical items, so a separate model was run on the

ungrammatical data:

glmer(score~time* group* passive* error + (1 | subject) data=new,

family=binomial,control = glmerControl(optimize="bobyqga™))

No significant main effects or interactions of error type were fqaad appendi26
for full model results)However, somédescriptivedifferencescouldbe seen in the
groupmean scored he biggest gaim mean scorat immediate postest were for
ing errors by the cue focused and testy group. Thenoun focused grougid not
make much improvement agenerallyscored slightly lower fofing items (see table
39).
Within-subjectseffect sizes showed that the cue focused group improved their

score the most betwegne-test and delayed pettstcompared to the other groups
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Thenoun focuse@roupmade the least gains for all ertgpesby delayed postest
(shown by mean scores abetweenrsubjecteffect sizes see tabled0and 4.).
Medium-largewithin-subjects effect sizes showed tha tue focused group
improved mostn judging-ing errorsand base form errorsompared to other error
types(see table @).

At immediate postest, medium effect sizes between groups showed that the
cue focused group improved their score more than the other gBeipsengroups
effect sizes showed thdti$ differencebetween groupwas not apparent at delayed

posttest (see tablél).

Table39. JT mean % score for error types across time ($Ds

Group f) Error type Pre Immediate post Delayedpost
Cue (25) Base form k=16) 80 (13) 87 (12) 91 (11)
-ing (k=16) 72 (16) 84 (13) 86 (8)
Missing be k=16) 78 (16) 85 (14) 85 (11)
Noun(25) Base form k=16) 81 (15) 81 (13) 88 (20)
-ing (k=16) 79 (14) 78 (15) 82 (22)
Missing be k=16) 78 (12) 79 (13) 79 (21)
Testonly Base form Kk=16) 75 (23) 80 (12) 82 (15)
(23) -ing (k=16) 70 (21) 81 (11) 85 (12)
Missing be k=16) 77 (19) 83 (13) 84 (13)
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Table40. JT within-subjecte f f e c t

s idgbetweeresttimas émsror type

Group f) Error type Pre vs. immediate Immediate vs. Pre vs. delayed
d[Cls] delayed d|[Cls] d[Cls]

Cue (25) Base formk=16) .56 [.06, 1139 35[-.21,.919 .88[.30, 1.46]
-ing (k=16) .82 [.25, 1.40] 191[-.37,.749 1.11[.51, 1.70]
Missing be k=16) .47 [-.10, 1.089 .00 [-.55, .55 51 .05, 1.07]

Noun(25) Base formk=16) .00 [-.55, .55 42 [-.15, .989 40[-.16,.967
-ing (k=16) -.07[-.62,.499 21 [-.34,.779 16 [.39,.729
Missing be k=16) .08 [-.48, .649 .00 [-.55, .55 .06 [-.50, .617

Testonly Base formKk=16) .27 [-.28,.839 A151[-.43,.739 .36 [.22,.949

(23) -ing (k=16) .66 [.06, 1.25] 35[-.24, .939 .88[.27, 1.48]
Missing be k=16) .37[-.21,.959 .08 [-.50,.66 43 [-.16, 1.09

295% confidence intervals pass through zero
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Table41. JT betweerg r o u p s

e f f e cd)forseiraz tgpe

(Cohends

Group f) Error type Pre Immediate post Delayed post
d[Cls] d[Cls] d[Cls]
Cuevs. noun Base formk=16) -.07 [-.64,.509 A48 [-.08, 1.04] A9 [.37,.749
-ing (k=16) -.38 [.93,.189 43 [.13,.999 .24 [-.31,.809
Missing be k=16) .00 [-.55,.557] 44 .12, 1.0 .36 [-.20,.929
Cue vs. test Base formk=16) .27 [-.30,.849 .58[.02, 1.15] .69 [.11, 1.27]
only -ing (k=16) 11 [-.46,.672 .25 [.32,.8279 10 [.47,.679
Missing be k=16) .06 [-.51,.629 A5 [.42,.719 .09 [-.47,.669
Noun vs. test Base formk=16) .31 [-.26,.887 .08 [-.49,.649 34 [1.23,.919
only -ing (k=16) 51 [-.07, 1.08] -.23 [.79,.349 -17 .73, .409
Missing be k=16) .06 [-.50,.637] -.31 [-.88,.269 -.28 [-.85,.299

295% confidence intervals pass through zero

4.3.3.2The effects of animacy of judgements

As in the visual worleeyetracking theJT included four noun animacy combinations:

51a. Animateanimate: The boy is pushed by the girl

51b. Animateinanimate: The boy has been hidden by the rock

51c. Inanimateinanimate: The car is hit by the bike

51d. Inanimateanimate: The wheel has been chased by the cat
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The main aim of the JT was to investigate

Therefore, the analysis for the passive itesnmesented firstTherewasno

expectation that judgements tbe trained or untrained senteneesuld have been
affecteddifferently by animacyso bothtrained present simpleanduntrained

(present perfegpassive and active items were combined in the scores presented in

the following sections.

4.3.3.2a) The effects of mmate first nours. Passive and Active items

In this analysisthe two types of animate first noun items are analysed sepaaately

52 and53:

52. Animate first nouri animate second noun+{A): The boy is pushed by the
girl / The boy is pushing the girl
53. Animate first nourfi inanimate second noun{& The boy is hidden by the

rock/ the boy is hiding the rock

For itemswith animatefirst nours, all three groups scored higher on the active items
atall test timeghan the passive itenfseedescriptive statistice appendix27).

Most of the vithin-subjects and betweearoups effect sizes were small and
unreliable ¢onfidence intervalsrossed zero) for all groups after training (at
immediate and delayed pdsist)(see appendif7 for means and effect sizes)
Within-subjects effect sizes for the cue focused group suggested that their score had
improved the most fgpassive sentenced £ 1.12 Cls =.46, 1.76), compared to
actives and the other groups. However, betwgrenips effect sizes showed that
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groups differences were small. The tentative trends in the descriptive statistics and
effect sizesvere not confirmed by the mod&$ no main effect of animacy was found

(&(72) =56.91 p = .90).

4.3.3.2b) The effects ofnanimate first nours. Passive ad Active items

This section presents the analysis for sentences with inanimate first Bgangple

of items with inanimate first nouns:

54. Inanimate first nourfi inanimate second nourti): The car is hit by the te
/ The car is hitting the tree
55. Inanimate first noufi animate second noun-f): The ball is hit by the girl

/ The ball is hitting the girl

It was expected that passive items with inanimate first nouns would be more easily
interpreted than actives with inanimate first nquamsl than passives with animate
first nounsMean scoreshowedhatthis was not the casét pretest actives with
inanimate first nouns were interpreted with more accuracy than passives with animate
first nouns(seeappendixX27 table 9. Improvements ere less for inanimate first noun
items than the animate items described above.

Within-subjects effect sizes showed thaha of the groups made much
improvement in score by immediate ptes$t petween testeffects sizes were small
and unreliablé seeappendix Z table 10. The cue focused group made the most

improvements by delayed petst, butonly for passive items.
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Betweengroups effect sizes indicated that the greater improvement seen by
the cue focused group was only statistically differenhéotestonly group and only
for animateinanimate passives (sappendix Z table 1). All other effect sizes were
small and unreliablecOnfidence intervalpassed through zero) (see apperadikor
full tables).

The model found no main effect of animamyjudgement accuradg?(72) =

56.91 p = .90).

4.3.3.3Acceptability judgementsf untained constructions

The untrained constructions, those not psactin the intervention sessions, were
either present perfect passiexamples6a) or present perfegirogressivéexample

56h).

56a. The dog has been carried by the boy

56b. The dog has been carrying the boy

The following sectioacompars judgements for the trained and untrained items.
The model showed that present perfect itgpassive and activeombined were.53
less accurately judged than present simple itfgrassive and activeombined at pre
test(logit coefficient:-.53, SE =.19,z= 3.3). The same effect was fount a
immediate post e $*@8)X7d7,p = .02)anddelayed post e s(#%8)<186.96,p

= .00).
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4.3.3.3 a)A comparison of judgements afntrained and trainedpassive items

Themeanscores for all three groups were similar diotrained passivepiesent
perfec) andtrainedpassivegpresent simpleitems at preest(as shown byn
appendixX27 table 13.

C o h edefiest sizes for each group, at each test time, confirmed that there
was no significant difference between trained and untrained passives as the 95%
confidence intervals overlapped. Witksnbjects effect sizes suggested that the cue
focused group improwktheir score for untrained passives more than the other groups
(cuefocusedd =.75, Cls =.12, 1.37 nounfocusedd = .39, Cls =-.21,.98; test
only,d = .66, Cls =.06, 1.27. However, betweegroups effect sizes did not confirm
this (see tabl&5in appendix27). At delayed postest between groups effect sizes
were small and unreliable (95% confidence intervals passed through zero) (for full

results see append2v).

4.3.3.3 b)A comparison of judgements of untrained and trained actitems

All three groups were more accurate in their judgementsdmred present simple
active items at thaantrained present perfegtactiveitemsat all test timesThis was
shown by the moddy a significant main effect dfained v untrainedt pretest
( %48)=87.79p = .00), immediate postest( %48)=7.17, p = .02) and delayed post
test( %48)=136.96 p = .00)

Within-subjects effect sizes showed tha tue focusedroup between pre
andbothposttess, improvedmorefor trained present simpleactive itemghan
untrained(present perfegtactive itemsalthough the confidence intervals for trained

and untrained overlappgesb this trend may not have been reliable.
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Thenoun focused groyetween pre anbloth posttess, made the most gains
for untrained (perfect) item=ompared to the trained itertess evidenced bgmall
mediumwithin-subjects effect sizésseeappendix27 table 1§. However,
overlapping confidence intervals for trained and untrained effect sizes indicate this
difference was not reliabl@hetestonly groupshowed little difference in
improvements between trained and untrained items at any test time

Betweengroups &ect sizes were small and unreliable for both trained and

untrained actives at both pdstts (see append2( for full results).

4.3.3.4Error identificationfor ungrammatical items

For items judged to be ungrammatical, the learners were asked tdloreberd that
they judged to be incorre@4 items(across pre, post and delaygaist tests in all
groups)did not have an issue circled so these were excluded from the anhly$is (
of items[64/3787)).

The datawerebinomial because thecoring was either 1 = correct error
identified or O = incorrect error identified.herefore, dogistic mixedeffectsmodel
was used to analyse this dagror identification was not affected by grammaticality
since error identification was only perfoed on items the participants judged to be
ungrammatical. Error identification was also not expected to be influenced by
animacy.Therefore, fixed effects were group, time (test timejce (passive or
active)and errortypeT he max i mal rrecure wasused (Bag,davys S

Scheepers, & Tily, 2013Randominterceptsvere subject and iterrurther
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specification of the random e fTliepredicter st ruct

variableswvere sum coded.

Glmer (score ~ group * time Yoice* error + (1 | subject) + (1 | item), data=new,

family=binomial, control = glmerControl(optimizer = "bobyga"))

4.3.3.4 akError identification for passivesand actives

For passives, gan sores increased slightly across the test times for the cusddc
andtestonly group but not the noun focusédgeeappendix 27able21).

This wasindicatedby a significant main effect ainmediate postestfound
by the mixedeffects model (logit coefficient 2.29 SE =1.19 z=1.92 p = .05) and
an interaction, approaching significance, of the cue focused training and passives
(logit coefficient =1.75 SE =.99, z=1.72 p = .08) There were no other significant
effects or interactions found by the mogfer full model results see appendi&)2

For passives, ithin-subjectsffect sizes shoedthat the tesbnly group
improved theirscoremorethan the other two groufetween each test time
However betweergroups effect sizes did not suggest sigalfficdifferences between
the groups (see appendX tables 21" 24 for means and effect sizes).

For actives, kthree groups improved theinean percentage error
identificationscore between pyiest and both immediate and delayed ftests.
Betweengr oup effect sizes showed very |ittle ¢

at each postest Eeeappendix27 tables 25 28).
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4.3.3.5Correctionsof ungrammatical items passives and actives

The final task the learners had to complete wasecting the sentences judged to be
ungrammaticalThe incorrect corrections were analysed descriptively since they were
so few.

For passiveshe testonly group showed the biggest chamyscorebetween
pre and immediate pegtst and pre and delayed pessst compared to the other
groups,indicated by a large effect size between pre and delayedgsvgsee
appendixX27 table 30Q. However, betweegroups effect sizeadjusted for baseline
differencesshowed that the differencetween the intervention groups and the-test
only group at each pestst wasmall(appendix27 table 32.

For actives,hie cue focused group made the biggest gaingean score
between test timeg&ffect sizes adjusted for baseline differences showed that the cue
focused group performed better than the other groups at immediatesidsue
focused vs. noun focuseld= .96, cue focused vs. teshly d = 1.03). This group
difference was smaller lmjelayed postest(see appendif7 tables 29 36 for all
means and effect sizeg) summary of the types of correction errors made is included

in appendixX27 tables 3750).

4.3.3.6JTT summary of key findings

In terms ofmean percentagecceptability julgementsall three groups improved
between the preest and delayed pewsts.For passives and activele cue focused

group improved earlier than the other groups showing mostase in scorey
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immediateposttest They maintained these gaitil delayed postest.The testonly
group improved the leabetween test times.

C o h edeftest sizes did not show substantial differences between each
group at delayed posest for passives or activé=or passives, theue focused group
improvedmost and soonestompared to the other group®r actives, bth
intervention groups improvetieir judgement accurady a similarextent The test
only group showed very little change acrtssitimes for actives This suggests that
training positively affecteguidgemenscores on passive and active items and that the
cue focused training had quicker, larger and é&rigsting effects.

Agent and patient animacy did not have any effects on judgement acatiracy
any test time for any group. This was true for passive and active sentences.

Judgemenaccuracyfor untrainedand trainedtemsimprovedin all groups
and to a similar extergicros the groupOnly the cue focused group showed any
within-subjectdifferencesby improving theijudgementccuracy on untrained
passives more so than the other sentence types. They also improved their score for
these items more than the other groups.

In terms of error identification and correcti@ll, three groups were very
accurate overall at correcting @rs, even at preest, and changes over tinaad

differences between groupsere small to negligible
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4.3.4Summary of the results of the offline tests
Overall findings

1 In the production tests, wi#nand oral, the cue focused group improved the
mostover timein terms ofmorphosyntacticue use

1 Inthe JT the cue focused group improved in accuracy of acceptability
judgements soonest compared to the other two groups (by immediategtpst
and maintained the gains till delayed ptesit.

1 All three groups showed some improvements in produgtioiten andoral)
andgrammaticality judgemertver time, but overalthe cue focused training
appeared to result in greater improvements in accuracy compared to the other

groups.

Voice

Results were mixefbr the production of passives versus actives
71 In oral prodution:
o Both thecue focusednd testonly groupsmprovedmorein oral
production ofthe passive voice than the noun focused group.
o Thecuefocusedgroupshowedmoreimprovement iroral production
of activescompared to the noun focused d@estonly group.
1 In written production
o Bothinterventiongroups only improvetheir written production of

passivesvith little to no change in their written production of actives
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1 On the JT, wice did not affect scor@sboth passives and actives were jedg

more accurately over timgy all groups

Morphosyntactic cues

When looking at morphosyntactic cue productibe« verbinflection andby), both
types oftrainingseemed to haveenefittedcorrect verlinflection and use oby.
i In oralproduction, lath intervention groups improved thecuracy obe+
verb inflectionover time
1 In written production, bth groups improvetheuse of the verb anay. The

cue focused group gained the most over time compared tmtimefocused

group

Animacy

1 Animacy of the agestand patients did not have an effect on production
(written or oral).

1 Animacy did not hava significanteffect on acceptability judgments

Generalisability(untrained items)

T In written production,ie cue focused group improved the nfosuntrained
items over time compared to the other two groups.

7 Oral productiorof untrained passives and actikd notsignificantly
improvefor any group

1 Inthe JT, he cue focused group improveduigementaccuracyfor

untrained items over time more than tiker groups.
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Chapter 5: Discussion

5.1 Summary of the aims of the study
This study aimed to investigate how Englishsd8d Chinese learners of English
process the passive voice, and whetbaching learners about morphosyntactic cues
can aidtheir online processing, comprehension, and production. Previous research is
mixed as to the extent to which Bl&d learners use morphosyntactic cues to process
input. This study aimed to teach learntrsise these cues to facilitate processing and
production. This builds on the few studies which attempted to train learners in cue use
in order to facilitate processing (Andringa & Curcic, 2015; Hopp, 2016). Previous
studies have not designed training\aties to explicitly focus on cues and have not
investigated online processing and comprehension along with offline production and
grammaticality judgements$n our study, the noun focused training is, to some extent,
comparable with the exposure elemefithe intervention used in Andringa and
Curcic (2015) and Hopp (2016). These studies provided exemplars of the target
structure with (Andringa & Curcic, 2015) or without (Hopp, 2016) rule explanation.
Training (i.e., practice) that is designed to forderaton onto morphosyntactic cues
has not previously been investigated.

The following sections will show how the findings relate to each RQ. The first

section of the discussion fo@ason the online processing of the 8iKRQ3). This is

foll owed by a discussion of the | earnerso

The effect of training iothendisdtussed) amrethener s 6

effects of animacy (RQs 1 and 2).
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5.2 Online processing of the pssive and active voice
by native speakers

This section discussthe findings relating to the main part of the third research

question:

RQ3)To what extent do native English speakers show sensitivity during online
processing to morphosyntactic cues ia English passive voice as evidenced by

visual world eyedracking?

Overall, the NSs processed the active voice with greater ease than the passive. This
was expected since tipassivehas been found to leequired latdy EnglishNSs
potentially becausef its complexity(see ArmorLotem et al, 2016 Marinis &

Saddy, 2013Stromswoldet al.,2002,) It also a less frequent structure in English

than the active (Quirk et al., 1972). The findings for the passive and active sentences
will be discussed in twparts: before the verb and after the verb.-Ey@ements

before the verb explored the effects of noun animacy on online role assignment. After
the verb, eyanovements indicated if NSs showed sensitivity to the morphosyntactic

cues i.e. the verb inflecticemdby.

5.2.1 Before the verb effects of first noun animacy

During sentence processing, NSs of English have been found to rely on word order as
a cue more so than noun animacy (Liu et al. 2012). The first noun in a sentence would
commonly be assumed @ the agentBever, 2013; Cook et al., 2003; Keenan &

Comrie, 1977)Noun animacy is a competing cue which has been found to be second
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in importance to word order in English (Bates & MacWhinney, 1993; Lui et al., 2012)
andanimate nouns are prototypicajents (Primus, 2@L In the current study, eye
movements when the NSs heard the first noun indicated the effects of these competing
cues (word order and animacy). If neither cue had an influence, and the NSs reserved
role assignment untiheyhead the verb inflection and / or second noun, then looks

to the target and distractor pictures would not have diverged prior to the verb phrase.
If word order was the strongest cue for role interpretation, a bias towards the image
depicting the first noun ake agent might have been expected. If noun animacy was a
strong competing cue, animate first nouns might have been assumed to be agents
more often than inanimate first noyasd so we would have seen a bias towards the
image depicting an animate firsturoin trials where one noun was animate and the
other inanimate.

The NSs appeared to use word order as a cue upon hearing the first noun. For
active items, fixations on the target image diverged from the distractor at this point.
This suggested that the Bl&ssumed an active interpretation of the sentences around
hearing the first noun. For passives, around the first noun phrase, looks to target (i.e.,
the image depicting the first noas a patientwere lower compared to active items
The comparatively ler proportion of looks to target for passives versus actives
suggested a preference for first noun agency for some of the items (but not all) and a
tendency to use word order to interpret the upcoming sentence.

The animacy of the first nousdsoappearedo have some influence over its
interpretation. The eye movement figures visualising thetrap&ing data suggested

that anticipation of the agepatient roles varied slightly depending on first noun
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animacy, but the mixed effects model did not findeffect of animacy to be

significant (see section 4322). The variation seen in the eyracking data may have

been due to the influence of a combination of noun animacy andoeal

plausibility (as found by Kamide et al., 2003). Neyntactic inform&on, such as

animacy and plausibility, have been found to influence the early stages of processing
(Jackson & Roberts, 2010) | n ot her words, i nterpretatior
have been dependent on its animaggits reatworld likelihood, aninteraction

which was not specifically manipulated in the current study. For example, an
inanimate first noun is more likely in a passive construction than an .adowever,

this is not always the casas the semantics of the nouns and the plausibifisy

sentence is not always perfectly correlated with animacy. For these sentences, it could
have been that noun animacy and-«eatld likelihood outweighed word order as a

cue to agency since an inanimate agent is generally less common. Since theeNSs wer
given time to preview the two images before hearing the audio, they had opportunity
to anticipate the upcoming sentence (Ferreira & Lowder, 2016). Therefore, the
scenarios depicted by the stimuli may have had some effect on first noun
interpretation. Som of the scenarios may be more plausible than others, for example

in the trialbelow (57).
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57. The boy is filming the camera

ot

A

In this example (B), the more likely scenario in thealevorld is that theamera is

filming the boyrather tharhe boy is filming the camer@herefore, the NSs may
have been more |ikely to interpboy@etashis as
the first noun. However, the animacy of the first noun, and prior entrenchment of
canonical word order, would have been expected to result in an active interpretation
upon hearinghe boy In fact, for this particular itentl{e boy is filming the came)
there were more looks to the picture depicting the passive interpretation than the
active.
Of the 24 active sentences with animate first nouns and inanimate second
nouns 10 were assumed to be passive sentences. Examples of these sentences include:
the cat is transporting the bdtended to be interpreted e cat is transported by the
boX), the boy is hitting the sno\itended to be interpreted e boy is hit by the sndw
andthe bird is holding the caggended to be interpreted @ bird is held by the
cage. These verbs are more likely to occur in the passive because they result in the
fipati ent to come to be i nGries&¥tefdn@awitschy el v per m
2004 p.110).That is to saythe verbhit is more likely to be used to describe the

patient having been hit rather than to describe an ongoing action.

278



In sum, the apparedifferences in interpretation of some of the scenarios
provided some evidence contrary to the idea that the first noun is always assumed to
be the agent and that its interpretation is reassessed upon hearing the verb ending
(contrary to findings by Ferne, 2003). It seemed that the NSs assumed some of the
first nouns to be agents, and some patients, potentially depending on the gcenario
though this is an area requiring further analysis of the data as it was not intentionally
manipulated. It is possibtdat realworld likelihood played a part in forming early
judgements of upcoming roles (as found by Kamide et al., 2003), and that first noun
animacy also had some effect, albeit potentially weakened by the effect of

plausibility.

5.2.2 After the verbh morphosyntactic cue use

Evidence from research intmline processing aoklative clausekas shown that
grammatical roles are more easily assigned when an arfinsat@oun phraseand
agencycoincide (Jackson & Roberts, 20Mak et al, 2002. When theseo not

coincide (i.e.in the passives with animafiest nounsor inanimateinanimate
sentencéshis has been found to resultmocessinglifficulty in the disambiguating
region due tomorphosyntactic and semantic information invlebphrasecausing a
reanalysis ofheinitial interpretationMak et al., 2002 Traxler et al., 2002; Traxler et

al., 2009. If this influence of noun animacy also applied to passive sentences, it
would beexpected that the NSs would have experienced processing difficulty around
the verb (disambiguating region) for passives with animate subjects or actives with

inanimate subjects. This was not found to be the case. Animacy did not interact
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significantly with voice (passive or active), and passives with animate subjects or
actives with inanimate subjects did not cause more processing difficulty after hearing
the verb.

After hearing the verb, the NSs looked more to the target image than the
distractor for alitemsi active and passive. For actives, looks to target increased most
upon hearing the verb inflection. This suggested some sensitivity to the verb-ending
ing. The roles in the active sentences may have been resolved sooner than in the
passives due tiacilitation, because the active interpretation was anticipated upon
hearing the first noun (as noted above and founBdyy 2009den Ouden et al.,

2012; Friston, 2010; Lupyan & Clark, 2015; Rao & Ballard, 1999} the passive
sentences, looks to tharget image increased most upon heay(rather than on
hearing the verb inflectiored).

The increase in looks thetargetimageseen around the veibflectionin the
actives, andby (or its absencah the passivesuggestedome use athese
morphosyntacticcues to facilitate processing. Theserphosyntactic cues may have
been used in combination with the cues of word order and first noun animacy (see
section 5.2.1 above) to resolve agpatient roles. This fits with the Givexew
concept of proessing (proposed Wyaviland& Clark, 1974and developeby
Ferreira & Lowder, 2016)This approach combines good enough processing and
prediction as a facilitator for the integration of new information. This approach
suggests that information that is already known by the parser (given information) is
processed in a shallow, goedough wayand that new information is processed

using prediction as a mechanism for integration. In other weudsessful

280



comprehensiors a combination of processimggveninformation quickly and

successfully integratingewinformation facilitated by predicn mechanisms. In

both the active and passive sentences in our study, the nature of the action was known
(i.e., thelikely verb stem) since images were provided prior to listening to the
sentences. In the example below)(8he verb could have been pradit based on the

giveninformation depicted in the images.

58. The dog is carried by the bag

On hearing the first noun phrase, the most likely interpretafitime sentence in
examples8 would bethedog is carrying the baghased on a combination of the cues

of word order and animadgnd potentially, realvorld likelihood) So, for active
sentences, the noun phrase and verb ffgeglog andcarrying) would have been

integrated with ease because the information was both predictable (due to word order
and animacy cues) and given (due to the images). This was indicated by increased
looks to target after hearing the first noun and straight after the verbimileleor

passives, on hearing the first noun (&h@. dog, the same (active) interpretation was
likely to be assumed, resulting in good enough processing up until the verb ending. In
trials such as exampt8 above, the verb ending (paerticiple, carded would have
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been less predictable than tiveg ending so processing would have been more
difficult. This was indicated by no increase in looks to target at the offset of the verb.
Upon encountering a past participllee prepositioy would have been expected to
follow, thereforeby would have been processed with greater ease than the verb
ending. This was suggested by a slight increase in looks to target &y 8d the
sentences appeared to be processed-brgord, with expectéions of the upcoming
input being reassessed incrementally (as foundlitoyann & Kamide, 1999;

Andringa & Curcic, 2015; Boland et al., 1995; Kametel., 2003)

To summarise, the NSs processed active sentences with greater ease than
passive sentencegyardless of noun animacy, or type of passive (reduced or full).
This indicated that the assumption that passive sentences would be more difficult for
learners to process was likely to be a valid one. The sentences also appeared to be
processed incrementglland their interpretation was reassessed as the input
progressed. The NSs did not always assume the first noun to be the agent. Various
cues seemed to influence role judgement before hearing the verb. Whilst the NSs
appeared to use word order as a cnagnacy and realvorld knowledge also
appeared to play a role. A number of studies have investigated the probabilities of
certain verbs occurring in the passive and active voice (e.g. Altmagenger,

2006; Bock,1986 1989 Bock & Loebell,199Q Bock et &, 1992 Ferreira 1994;
Ferreira, 1996andthe role these likelihoods play in online processing is an area for
future investigationResearch has also found that NSs tend to misparse passive
sentences considered to be implausibkrreira & Stacey, 2000The effect of item

plausibility on the NSsé online processing
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In terms of morphosyntactic cue use, the NSs showed some sensitivity to the
verb inflection andy. In actives, the NSs resolved the ageatient roles after
hearing the verb inflection. In passives, this occurred after heayinfithe learners
were also sensitive to these cues, similar evidence of-pgéant role resolution

would be expected after hearing the verb inflectionland

5.30nline processing of the passive and active voice
by second languagdearners

This section discussthe findings relating to the first research question:

RQ1) To what extent do L1 Chinese learners of L2 English show sensitivity during
onlineprocessing to morphosyntactic cues in the English passive voice as evidenced

by visual world eydracking?

NS and learners assocompared in the following sectiots address the second part

of RQ3:

To what extent isative processing of the passivffetent to learners?

The eyetracking pretest data (i.e., prior to the experimental intervention), for the

three learner groups combined, were analysed to determine how L1 Chinese learners
of English processed the passive and active voice in Englishmber of studies

have found that L2 learners are able to process language inliteiveays €.g.,

Dussias et al., 2013; Osterhout et al., 2006, 2008; Sabourin & Stowe, 2008; Tokowicz
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& Warren, 2010, whereas other studies have found that this is eotdke (e.g.

Hopp, 2017; Kamide et al., 2003; Martin et al., 2013; \WWliams and Fernald,

2010). To add to this body of reseathk learner data are contrasted with the NS data
in this section to investigate processing differences.

Active sentences were processed with more ease than passives by both NSs
and learners. The NSs looked more to the target image than the distractor for passives,
but proportionally this was a less strong tendency than for actives. The learners
looked more to theistractor image than target for passives. This suggests that both
the learners and NSs found passives more difficult to processes. However, the NSs
were able to resolve the difficultwhereas the learners were less able to do so. The
difficulty for learnes posed by passive sentences was expected since previous
research has found that the English passive takes a lontptmmesteHinkel, 2002;
Izumi & Lakshmanan, 1998; Larséfieeman, 1997; Quinn, 2014; Williams & Evans,
1998) is processed with morefficulty by L2 learners compared to N@darinis &
Saddy, 2013)and is processed differently to the Chinese pasBimeq et al.2015)
Furthermore, noun animacy is a stronger cue in Chinese than word order, so
competing cues may have caused greater difficulty for the learners than for the
English NSs (who in the current study appeared to be only mildly influenced by
animacy on the intpretation of voice, and these effects were not statistically
significant)(Bates et al., 1991; Li et al., 1992, 1993; Miao et al., 1986)

The NSs showed sensitivity to the verb ending in actireg)(andbyin
passives. The learners also showed somsitsaty to the verb ending. For active

items, upon hearing the verb inflecticing), looks to target surpassed looks to
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distractor, but this was not the case for passives (on headngo, although the
learners appeared to have noticed the verlngneng) in active sentences, its
absence in passives (and the presence of a past participle) did not seem to help them
process the passive sentences. The learners also did not show any sendgviBpo
for passives, the learners exhibited uncetyaithroughout the input, as to which
interpretation of the ageipiatient roles was correct.

The learner data at ptest presented a mixed picture with regard to
comparing learner and NS processing. The data suggested that for the active voice in
English Chinese L1 learnekgere sensitive to verb inflection cuen@) in a similar
way to NSs, but for passives this was not the case. This may have been because the
active (present progressive) is a familiar construction, with canonical word order, and
therefore the learners may be able to process it in a way approachinglikative
Research has found that low proficiency, or lack of language experience, can limit
learners from processing in the same way as N&xk§on, 2008; Jacksonv&n Hell,
2017). Since the passive was a structure hypothesised to be less familiar to the
learners in the current study this difference between the voices might have been
expected. The findings at ptest confirmed that teaching the learners to use
morphosyntactic cues taqress the passive voice with more ease was a worthwhile

pursuit.
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5.4 Morphosyntactic cueuseatfter training for L2
learners

The following section focweson the first and second RQs. The effect of training on
online cue useés discussed first, followedybthe effect dtraining on production and

offline comprehension.

RQ1) To what extent do L1 Chinese learners of L2 English show sensitivity during
online processing to morphosyntactic cues in the English passive voice as evidenced

by visual world eydracking?

Is cue sensitivity affected by:

a) Training (either morphosyntacticuefocused or noufiocused) as compared to a
testonly control group?

b) First and second noun animacy?

c) Trained (present simple) and untrained (present pertextytructions?

RQ2) To what extent do L1 Chinese learners of L2 English show knowledge of cues in
a) offline grammaticality judgements and b) production of the passive voice in

English?

Is production affected by:
a) Training (either morphosyntacticuefocused or nouflocused) as compared to a

testonly control group?
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b) Trained and untrained constructions (present simple and present perfect)?

Are grammaticality judgements affected by:

a) Training (eithermorphosyntacticuefocused or nowflocused) as compared to a
testonly control group?

b) Trained and untrained constructions (present simple and present perfect)?

c) First and second noun animacy?

5.4.1 The effect of training on passive and active morplotactic aie

sensitivity as evidenced by egracking

The aim of the interventions was to investigate how different types of exposure to
morphosyntactic cues could affect their processing and production. The cue focused
training provided learners withl and instructionwith explicit focus on grammatical
form, prior to and during sentence processimigf) focus on morphosyntactic cues
during practice (verb inflection ary). The noun focused training provided the
learners with the santgl, but with practie in processing the passive and active voice
withoutexplicitly focusing on the morphosyntactic cies. without focus on
grammatical form)

The next sections discuss the #sacking test results for the two intervention
groups, compared to a temtly group, with regard to the processing of passive and
active sentences as a whole, and the morphosyntactic cues individually, i.e. the verb

inflection (gerund or past participle) ahyg
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54.1.1The effect of training on online processing of passive morphosyntactes c

For passivedyothintervention groupshowed more sensitivity the verb ending and
byimmediately after training than prior taining (i.e.immediate postestvs. pre-
tes). Immediately after training, the noun focused group showed the greatest
improvement, in terms of overall proportion and speed of looks to the target image.
This group showed sensitivity to the verb ending (past participle cing), but not
by. Compared to the other groups, thee focused group shedthe most change in
sensitivity tobyi theproportion of looks to targetas greatearound the offset dfy
compared to at preest At immediate posted, the testonly group did not look to
target more than distractor at any point in the input, in other words, their interpretation
of passives was unreliable. Therefore, both types of training appeared to have had an
immediate positive effect on the prosigy of the passive voice. The noun focused
training seemed to have increased sensitivity to the verb inflection and the cue
focused training seemed to have resulted in increased sensitiiity to

The cue focused groupb6s easedlooksdad r espons.
target) to theverb endingcompared tdy was similar to the patterns of eye
movements displayed by the NSs. This may be becausaitag focugdon the
morphosyntactic cues. For example, upon hearing the first noun in the item below
(59), the cat the learnersveremost likely to assume an active interpretatioe to
word orderandthe fact that the first noun was animdter passives,pon hearing
the verb, if theywere sensitive to theerbending(-ed), then thasurprisabcaused by
the unexpected past participle megveresuledin processing difficulty whichvas

resolved upon hearing the nérbw expectedgueby (Ferreira & Lowder, 2016)
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Their trainingfocused on use of the verb inflection dylsomay have causetiém
to expecby upon hearing a past participldowever, they may also have been
expecing the endinging most of the time due the likelihood of the active

interpretation.

59. The cat is chased by the dog

Thenoun focused grodps t r a i ndraw aftentonathe vedb inflection orby
becausehelearners only had to focus on the first and secondstoucorrectly

interpret the agerpatient rolegthough theEl before the practicdid draw their

attention to the form anaheaning of the passivae + verb inflection+ by). In

examples0 below, thenoun focused groupnly nee@dto listen to the first noun to

resolve the sentence roles and decide which picture the sentence was compatible with
Their trainingmay have resulteith thenoun focused groulearning to disregarty.

Their trainingappeared to result imore sensitivity tdhe verb endingompared to

the cue focused grouput only at immediate posest (this was not the case at

delayed postest)
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60. Thecat is chased by the dog

For the training effects discussed above to be meaningful they would need to be
apparent longer after training than the immediate-fasdt since time is needed for
the consolidation of newly acquired information (aggested by Issa & Morgan
Short, 2019). Therefore, the findings at delayed-pestivere arguably more
important when determining the effects of the two training types. Six weeks after the
training, d delayed postest the two intervention groups shedsome sensitivity to
by. Compared to immediate petstst, the noun focused group were less reliable at
resolving the roles of the passives until they had heard the final noungbsésce in
the reduced passives). Previous researchA&akura, 2012Ellis, 2009; Mackey,
1999)has found that instruction may have a delayed effect on implicit knogyledg
due to the time required for procedsnput to be convertethto implicit knowledge
(Garcia & Gass, 2000; Nassaji & Fotos, 2004; VanPatten, 1836 effects of
training are delayed, this would suggest that the trainidgdsulted in theaoun
focused groupelying on hearing theecond noun phragefore makingole
judgementsThis suggestthat thenoun focusedrainingresulted irthe learners
becomingess sensitive to the morphosyntactic cues.

In contrast, by delayed petdst, the cue focused training appeared to have

increased sensitivity to the verb inflectibhmooks tothetargetimageincreasd
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greatlyat the offset othe verb After showing sensitivity to the verb endindne cue
focused grouplisplayed some indecision about the correct interpretation of the
passive sentenceBetween the verimflection andby they looked more tthe
distractorimage So, their training appeared to il@gate them responding to the verb
ending cue but then resulted in some uncertainty. This could be a delayed effect of the
trainingresulting inincreased awareness and accessirexplicit knowledge Similar
was foundor learners who received expligitstruction in Andringa and Curd@cs
(2015)study. Learners who received training with &peared to be uncertain about
someagentpatientroles after trainingspecificallyfor sentencesorresponding to
images withmatching first and second noun animdaythe current study this was
also found for matching animacy combinations (inaninr@@imate passives,
animateanimate and inanimaieanimate actives). Another possible explanation for
the low proportion of looks to target after the verb, might bétte cue focused
training resulted in increased sensitivity to the verb inflection and so the learners
interpreted the sentence at this point (and looked to target). Then having already
interpreted the sentence, they might have looked to either picimenhat randomly
i.e. not in response the aural inpTiis explanation would mean that rather than
being uncertain about the correct interpretation, the learners were so sure that they
stopped processing the aggatient roles immediately after the venfiection.

Six weeks after the immediate pdsst, hetestonly groupwere the only
group to look more to target than distractor from the offset of the verb onwards.
Therefore, in terms aheanproportion of looks to target thestonly group

outperbrmed the two intervention groups at delayed-{est This may be because
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the repeated tests (pre, immediate and delayed) resulted in learning, and by delayed
posttest the exposure to many examples resulted in increased sensitivity to the
passive cues. This might suggest that repeated exposure to exaitipesany El
about cuesouldfacilitate online processingStudies have found that El and explicit
instructian which focuses on forrhelps learners to process input accurately sooner
(using trials to criterion) than exposure without El (e.g. Henry et al., 200%rfee
2008). It might be that by the delayed ptestt, after exposure to three testsrth of
examples,thetestonly grouphadmanaged to accumulate sufficient practice itéons
show improvements in their processing.

To summarise, in the current studgr passives, it is not possible to say that
either intervention had positive effect on process, but processing chang#sat
lasted until delayed posest were observable. These changes seemed to consist of: an
increase in use of the verb inflection for the group trained to focus on the verb
inflection (but this tergretationm turimgyéhemstdaf o 61 ast
the sentence); little evidence of increased sensitivity to cues in the group that were
simply exposed to the structures after having receledome evidence of increased

sensitivity to cues in the group that only die tests.

5.4.1.2 The effect of training on online processing of active morphosyntactic cues

As seen for the passives, directly after training, the noun focused group showed the
most improvements in processing speed and acctwaeygtive sentenceshey

looked to the target image soon@nd proportionally morghan the other groups (and
compared to prest).At immediate postest compared to the noun focused group,
thecue focused@roup looledless to target overall, but they appsshmore sensitie
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totheverbendinging) (as the noun focused groupos

the sentence). This was similar to the NS behaviour for actives. So, straight after
training, the cue focused group behaved similarly to the NSs for both passive and
adive sentences.

As noted for the passives, the delayed pest findings likely provided more
of a reliable indication of instructional effects. Six weeks after training, as seen for
passives, the noun focused group appeared to be more reliant orotiek rs@aen than
the verb inflection (looks to the target image increased most around the second noun
phrase). The cue focused groupds | ooks
times (looks to target and distractor were equal throughout the inpattaletime
windows). In other words, for actives, the cue focused group could not reliably
interpret the agerpatient roles. It is difficult to say why the cue focused training
would result in greater processing difficulty for active sentences, particsince
sensitivity to the verb ending was observed for passives. Thertigsgroup looked
more to target around the end of the verb and throughout the rest of theambab
as for passives, processed the actives with greater ease than atrthesothees

So, as with the passive items, both types of training may have had a somewhat
negative effect on online decisiomaking. Both intervention groups appeared to
process passive and active sentences with less speed and accuracy after kigining, t
may have been due to EIl being counterproductive, at least within the timescale of the
current project, when the L1 and L2 are syntactically quite different. In a study
investigating the effects &l on offline grammaticality judgements and written

production, Andringa et a{2011)found Elto beunhelpfulfor certain linguistic
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featuresvhent h e | dhandlL2 expréss things syntactically differendpd

only beneficial when the L1 and L2 are similaithough Andringa et al. (2011) is not
directly comparable to the current study, because online processing was not
investigated, it may be that the limiting effect of-L2 difference on the effectivenes

of El on offline measures might also affect online processing. This may have been the
case in the current study since the passive in Chinese and English is expressed
syntactically differently.

Since both training types resulted in different processatmbiour at delayed
posttest this suggested that the two types of training might have affected processing
differently. The cue focused training, which focused on the-{meaning connection
of passive and active morphosyntactic cues, appeared to resetisiivity to the
passive verb ending but not the active. Tisvided evidencéhat focus on soméut
not all, morphosyntactic cues can result in increased sensitivity to them. The noun
focused training focused o hindvdrrelianceoon ns 6
the nouns for interpreting the sentenddss suggested that focus on the nouns in
training resulted in greater sensitivity to them during processing. Both training types
provided some evidence that focus on form, whether it be maypftactic or lexical,
could result in changes during online processitgs is somewhat in line with
research finding that focus on form, in particular PI, results in online processing
changes (Henry, 2015; Lee & Doherty, 2019) but contrary to reseadihgthat
form focused instruction, specifically Pl, does not resuttritine changes (Dracos,
2012). The findings from the current study dot provide evidence that ke

training (as in the cue focused groupjl ha
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a more positive effect on onlineqeessing than other training typésit dd

suggest that focus on form carodify processing.

5.4.2 The effect of training on passive and active morphosyntactie ¢
production andinterpretationas evidence by offline tests

The learners completed twoaggluction tests, one oral and one written, and a written
untimed grammaticality JT. The next section will discuss the findings of these tests,
first for the passive and active voice as whole constructions, and then the individual

cues (verb inflection ani).

5.4.2.1 Oral production testsentence completion task

In the oral production test, taking withgubjects effects sizes for both passives and
actives into account, the cue focused group made the most gains immediately after
training compared to thelter groups. These improvements in production were
maintained until delayed pestst. However, by delayed pdstst betweergroups

effect sizes suggested that group differences were smalElMheues plus the

explicit nature of the practice and thedbackgiven in the cue focused training may
have improved production sooner than just being presented with exemplars, as in the
noun focused training. This is in line with previous research showing that explicit
instructionthat focuses on formplus explcit feedback results in higher accuracy in
constrained production tasks than training that is less explicit in nature (as found by
Carroll & Swain, 1993Marsden, 2006; Marsden & Chen, 20Myranoi, 2000;

Nagata, 1993; Sanz & Morg&hort, 2005) Tasks tat require learners to produce
target language in restricted contexts, without time pressure, have been thought to
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measureexplicit knowledgemore thannmplicit knowledgeg(Ellis, 2004) The
constrained nature of oral sentence completion tasks, like the one in the current study,
means that they most likely measesglicit knowledgeo a greater extent than
implicit knowledge Greater gains on measures which tap moregxpdicit
knowledgethanimplicit knowledgeare typically seen as a result of explicit training
(for reviews see Andringa, 201DeKeysey 2003; Norris & Ortega, 2000; Spada &
Tomita, 2@.0). Since the cue focused group wkkely to behighly aware of the cues
being focsed on(due to their trainindocusng explicitly on grammatical form they
may have been better able to acaegdicit knowledgeresulting in improvements in
production accuracy sooner than the other groups.

To explore the oral production of passiwegl actives in more detail, the
scoring was broken down into usebaf+ the correct verb inflection, and correct use
of by. After training, the cue focused group showed the most improvements in their
oral production of the correct verb inflection (pasttiogle or gerund). The tesinly
group made the least gains. Based on effect sizes, both training types had a similar
positive effect on accurate production of the verb inflection at immediategsbsbut
the cue focused training resulted in longstitey effects as evidenced by further gains
at delayed podkst. It was expected that the cue focused group would improve their
production accuracy of the verb inflection the most since the practice activities in their
training explicitly drew attentiorotits morphology. The noun focused training
practice activities did not focus on morphosyntax, but this group improved to a similar
extent as the cue focused group at immediatetpsstThis could be because thie

prior to practice was given to both gpsanddrew attention to the verb endirgp, it
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may havebeenthe presence of El that resulted in the improvements seen by the noun
focused groupEl, with and without explicit instruction, has been found to result in
learning sooner than training withtoll (as found by Henry et al., 2009, Fardez,
2008).However, a number of studies have found that El in itself does not appear to
affect learning (e.gBenati, 2004; Sanz, 2003; Sanz & Morgalmort, 2005; Stafford

et al, 2012) Itis only possibletoetnt at i vely expl ain the noun |
aspotentiallyresulting from being given Hecause the noun focused training tasks
were not tested without EAn extension to the current study would be needed to
unpick the effects of El inombination with two intervention types, in which both sets
of training tasks were given without Hihis would allow for the importance of El to

be better assessed, the current study did not allow for the role of El in itself to be
investigated.

As prevbusly mentioned, delayed pédsist scores are perhaps most useful as a
window into L2 development. Therefore, the further improvement seen for the cue
focused group at delayed passt indicated an advantage of the cue focused over the
noun focused traing for production accuracy of the cuss+ verb inflection.This
suggested that El along with instruction that focuses on the morphology of
grammatical cues might be more benefiéialthe oral production of those cutbsin
El with instruction without fous on morphosyntactic form.

Al l t hr ee gr ou pbywas\en acturafe atetestiand dido n o f
not improve in any significant way after training. However, since the EI given to the
intervention groups focused by, some change in score migidve been expected

for the intervention groups. Perhaps this may have been bdwaigse more salient
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cue than the verb ending and the learners were already aware of it, hence their high
pretest scores, and therefore did not pay as much attentiorusage in the training.
This also meant that there was a strong ceiling effect for productlmyresulting in

less room for improvement.

5.4.2.2 Writing test

For written production of passives, the noun focused group improved the most in the
test immedhately after training. This finding was in contrast to the findings from the
oral production test in which the noun focused group improved the least for passive
sentences. The cue focused group improved their written production score, to a
similar extent a they did in the oral production test. The-@slty group improved

their score by delayed pesst but less so compared to the other groups (i.e., with
smaller effect sizes).

For active sentences, the three groups all made small improvements by
immedide and delayed postst, but all three groups had scored very high atgste
(mean = 91%) so there was very little room for improvement due to ceiling effects.

The increased improvement by the noun focused group in the written
production of passives ogared to oral production might be explained by the
different modality of the tests. Previous studies have found that instruction effects are
not always seen in oral production tests but are more apparent in written production
tests (as found bpay & Shapon 2001, Marsden, 2006; Marsden & Chen, 2011;
VanPatten & SanZ995. Therefore, if the noun focused training did have an effect

on production, it would likely be more evident in a writing test.
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As in the oral production test, the wri:

be+ correct verb inflection and use loy. The cue focused training increased

production accuracy dfe+ verb inflection more than the other groups (i.e., effect

sizes wee large between prand delayed pogest). In terms of use &y, the three

gr oups bywass@ as@dcurate at gest as it was in the oral production test.

Therefore, there was some scope for improvements. For wpitbeluction ofby, the

cuefocused group showed the biggest gains by immediate and delaygdgtost

compared to the other groupgss in theoral production tesit appeared that the cue

focused training improved cue us®re than the noun focused training. This is likely

to be beause the training forced attention to the verb endmipy whereas the noun

focused did not. The smaller gains seen by theot@gtgroup suggested that the cue

focused groupsod6 gains in both written and
The geater improvement seen in cue production by the cue focused group

showed that explicit focus on form can resuliniprovements iraccurate language

use in oral production tasks as well as written sentence leve] éaskas been found

by various studiemvestigating Pl (e.g. Benati, 2001, 2004, 2005; Cadierno, 1995;

VanPatten & Cadierno, 1993; VanPatten & Oikkenon, 1996; VanPatten & Wong,

2004) As mentioned above, improvements in oral production of cues were not as

marked for the noun focused trainiggpup which did not focus on forntompared

to in thewritten productiortask, and compared to the cue focused group
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5.4.2.3Written untimed acceptability judgemdeast(JT)

The JT was the final test in the battery. The analysis was divided into judgment rating,
error identification, and error correction. Since the more explicit nature of the cue
focused training seemed to have resulted in the greatest gains in cue use for the
production tests, the same would be expected to be the case for the judgement
measure, the JT, since explicit instruction has consistently been found to have a
positive effect on grammaticality judgeme(Bsalystok, 1979Ellis, 1991,
Hedgcock, 1993; Suki, 2017)

For passives, by delayed passt, the cue focused training resulted in
increased judgement accuracy (medium wiilbjects effect sizes and larger
betweergroups effect sizes compared to the other groups). The other groups did not
improvesignificantly (small, unreliable withisubjects effects sizes). For active
items, the change in score over time was smaller compared to passives for all groups.
Both intervention groups improved their accuracy in judging active sentences to a
similar extent by delayed podest, and the tesinly group did not improve. So, the
cue focused training had a slightly greater positive effect on judgement accuracy for
both passives and actives.

All three groups were more accurate at identifying ungrammatictdrsees if
they were actives; for passives, accuracy was lower. The cue focused group showed
the greatest improvement across test times for the passive ungrammatical items
compared to the other groups (medium and reliable effect size versus small unreliable
effects sizes). Previous research has shown that ungrammatical items in untimed JTs
tap intoexplicit knowledganore so than grammatical items (R. Ellis, 2005; Godfroid
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et al., 2015). For example, Gutiér@013)found that grammaticality of items had

the greatest effect on the type of knowledge used iniddi€it or explicit

knowledg@, even more so than time pressure, and argued that grammatical items
measuredmplicit knowledgewvhereas ungrammatical items measwerplicit

knowledge This might be bcause ungrammatical sentences have a clear critical area
(i.e., the error) that may encourage accesxplficit knowledggseeBialystok, 1979;
Ellis, 1991; Hedgcock, 1993Yhe additional focus on cues and feedback in the cue
focused training, combinaalith the ungrammatical nature of the sentences, may have
resulted in greater access to éxplicit knowledgaequired to correctly identify
ungrammatical sentencdaurthermore, the explicit focus on grammatical form in the
cue focused training appearedrésult in a better ability to identify errors around that
form. This indicated that instruction that forces learners to makerfzganing
connections might be beneficial for noticing and correcting erfarsvestigate

whether instruction that explitjtfocuses on form results in learners being able to
assess grammaticality betterore studies comparing instructional types need to be
done. Most studies investigating instructional methods like Pl have not used a JT in
their test batterand have not gopared multiple instructional methods and a control
group.

For the sentences judged to be unacceptable, the learners were asked to
identify the error by circling the incorrect word. Accuracy for error identification was
high for all three groups. The cémcused group and teshly group both increased
their score by immediate and delayed gest. The noun focusegtoupdid not, their

mean group score was the same atteseéand delayed poestst. This wasikely due
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to their error identification scoffer passive items being very high at pest (94%)

so there was very little room for improvement. The sentences judged to be
unacceptable were also corrected by the learners. The learners were asked to do this to
investigate if they knew why the word thegd identified as erroneous was incorrect.
Scores at préest were not as high for corrections as they were for error identification.
This suggested that it was easier for the learners to recognise errors than it was to
correct them. All three groups ingyred their scores by delayed ptesst. Between

groups effect sizes showed that group differences were small. Therefore, as for error

identification, training did not have an effect on correction accuracy

5.4.3 Untrained construction§ the present perfet passive and present

perfectprogressive

To investigate the | earnersoé ability to gel
two constructions were included in the outcome measures that were not included in

the trainingi the present perfect simplegsve and the present perfpcogressive
(active). I n this section, the | earnersd ol
after training is discussed. This is followed by a discussion of the effects of training

on production and interpretation (i.e. grammaticality judgement) of the urdraine

constructions.
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5.4.3.1 Generalisability from trained to untrained constructions in online

processing

In the eyetracking test, prior to trainingnrained itemgboth active and passive) and
trained passivépresent simplelfemswere processed in angilar way- looks to

target did notliverge much from looks to distractétowever, ative untrained items
(present perfect continupaere judged less accuratey thhe trained items (both
passive and activeguggesting that these were more complex/andunfamiliar than
the other structures.

For the untrained sentences (passive and active combined), after training, the
noun focused group and the cue focused group looked proportionally more to the
target image than at ptest. The tesbnly group lo&ed less to the target than
distractor at the podests. This showed that the two intervention groups appeared to
be able to apply thEl theyhadreceived on the trained constructions (present simple
passives and present simpl@gressiveto the untraied perfect tense. This suggested
that the explicit knowledge about cues for the trained constructions was accessible to
the learners during online processing and could be implicghsferredo the
untrained constructions.

To investigate the untraine@ms furtheractives and passives were analysed
separatelypresent perfect passivasdpresent perfegirogressivectiveg. At pre
test, the learners procesiheuntrained passiveplesent perfect passiveith more
easdhan theuntrained active§present perfeqirogressiviei they looked to target
proportionally more for untrained passives than actives. Perhaps bduapsedent

perfectprogressives less common that the present perfect passiva.corpus study
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into NSs academic writing, thresent perfect progressive was used 0r#§% of
the time. In contrast, the present perfect passive was used was(Ab¥airy,
2012.

After training (at immediate and delayed ptestt), for untrained passives
(present perfect simple), the cue focused group looked proportionally more to the
target image than the other two groups. The cue focused training seemed to result in
more sensitiity to the verb inflection as looks to target increased upon hearing the
verb and remained higher than distractor throughout the rest of the input. At delayed
posttest, the noun focused group did not look more to target than distractor until after
the offset ofby 1 slightly earlier in the input than at immediate ptesit (in which
most looks to target were around the second noun), but later than the cue focused
group. After showing no changes in processing at immediategsisat delayed
posttest, te testonly group looked to target around the verb but then immediately
exhibited uncertainty (looks to target were less than to distractor for the remaining
time windows). This was quite different to the trained passives, for which the test
only group lo&ed to the target image more than distractor throughout the input.

For untrained actives (present perfeigressivg at immediate podest,
only the cue focused group appeared sensitive to the verb ending. At delayed post
test, all three groups showsensitivity to the verb ending (more looks to target than
distractor around the end of the verb), but then for the remainder of the time windows
the proportion of looks to target did not clearly diverge from looks to distractor. Since
the untrained activeentences were most likely to be the least familiar to the learners

it might have been expected that they would continue to have problems interpreting
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them after training. Their behaviour after training might have reflected a need for
more time tdoe ableto transfer recently trained morphosyntactic cues tptesent
perfectprogressiveonstruction. The need for time to assimilate recently learned
language has been found to result in-ahdped trajectory of learning (Kellerman,
1985; Long, 2010; Long &obinson, 1998)That is mistakes would be made earlier
in the learning processd more time and practi@euld beneeded to see gains. This
might be one explanation for the lack of ability to transfer from trained to untrained
actives at delayed postst.

It must be acknowledged that difficulty in processing the present perfect, in
particular the present perfgmtogressivernay not only be evidence of an absence of
ability to generalise from the trained constructioh$i1e pr esent perfect o0s
and infrequency may have also been a cause of the observed difficulties in its
processingThe present perfetias been found to be learned late by (E&sdovi
Harlig 1997; Gathercole 198@hd learner¢Dulay, Burt & Krashen 1982; Elljs
1994 Fuchs, G&t & Werner, 2016)lt is also morecommon for teliaachievement
verbsi.e., verbs describing a completed actfas observed bgollins, 2002) Since
verbs of this type were used in both the passive and active sentences in order to create
stimuli with revesible animate and inanimate ag@atient roles, the present perfect
sentencemay have been unusual in some of the depicted scenthimgvas likely to
be particularly true for some of the present perfect progressive items

In summary, it can tentaiy be said that the cue focused group appeared to
be able to generalise their knowledge of passive cues during online processing better

than the other groups at both ptsdts (this was not the case for activée cue
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focused training included trairgrtasks and metalinguistic corrective feedback

explicitly focusing on the morphosyntactic cues needed to generalise from the present
simple passive (trained) to the present perfect passive (untrained) (i.e. the abeiliary

+ past participle). Té explicitnature of the training (EIl + focus on cuaspy explain

why this group appeared to be better at generalising passive cue use during online
processing. Previous research has found that awareness, and access to explicit
knowledge, is a predictor of the Atyi to generalise in offline measurésg. in

elicited oral productioms found byBrooks et al., 2006; Brooks & Kempe, 2013;

Kempe et al., 2010; Kempe & Brooks, 2008he current study provides evidence for

this in online processing, avidenced by ey&acking.

5.4.3.2 Generalisability from trained to untrained construction in

production and grammaticality judgements

As in the eydracking testthe present perfect simple passive and the present perfect

progressivéactive) were inclued in the production testéad JTto investigate the

|l earnersdé ability to generalise cue use to
In theoral production testhere was no significant difference found by the

mixed-effects model in oral production scdretweertrained and untrained

sentenced-or untrained passives, the cue focused anetdgtgroup both improved

their production score by delayed ptes$t. The difference between the two groups

was small. The noun focused group did not improve their accuraayt@ined

passive items. Scores for untrained actives were high-&grand did not change

much over timeln the writing test, the untrained items (perfect tense) were produced
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with similar accuracy to the trained items by all three groups at atlrte=t.Slight
improvements were seen for passive items only, since for active iteffespseores
were high. There was no dtestdcwes.ence bet ween
In terms of oral and written production, it is not possible to say that either
training resulted in a better ability to apply rules to untrained constructions. This may
have been due to the formul ai sincettlaiss ur e of t
morningd t o prompt production of the present p
usal to responding teincewith the present perfect as it is a prompt typically used in
the EFL classroom and in instructional materials. The learners may have struggled to
produce the untrained constructions in a freer production task. However, research has
found that explicit instruction and more implicit instruction can both positively impact
free production, so differences between the intervention groups would not necessarily
be expected (e.g., Andringaetal.,203lanz & Mor gaWili&is&rt, 2004
Evans, 1998
The findings for theroduction of thgresent perfegirogressivetems
differedfrom those of theeyetracking testlUntrained actives caused the most online
processing problems for the learners. This showed that online processinggeof the
untrained sentences was more difficult than their production. This would be expected
because in production tasks, such as the ones in the current study, learners have time
for reflection and planning before responding. This gives them opportunity to use
explicit knowledge to make conscious and controlled responses (Marinis, 2012). Tests
like this can sometimes overestimate language abilities (ibid), this might explain the

difference between the findings for the untrained sentences in the producti@mtkests
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the eyetracking tests. Therefore, evidence of group differences in ability to generalise
knowledge of the passive and active cues might have been more reliable in-the eye
tracking task.

In the JT, untrained sentences (both passive and active comeredjudged
significantly less accurately than trained sentences by all three groups at all test times.
This showed that these sentences were harder to judge than the trained sentences. All
of the learners showed some improvements in judgement accaordmyth passive
and active untrained items but group differences at eactgsisvere small.

Therefore, it was not possible to say that either training had a more positive effect on
the judgement of untrained items (passives and actives combined).

For wntrained passives, the cue focused group showed the biggest
improvement overall in accuracy of acceptability judgements at botktgsidtmes
(as shown by withirsubjects effect sizes). However, betweggaup effect sizes
showed that the difference be®vegroups at delayed pestst was small.

Improvements were much smaller for untrained actives across time for all groups. So
as in the eydracking taskthe untrained actives caused the learners the most
problems. For the passivesseemed that for labf the learners (to a slightlyreater

extent the cue focused growd)stract knowledge of morphosyntax related to the
passive voice (i.e. the auxiliabe+ verb inflection)wasavailable to béransferred

from thetrained construction® the untrained

To summarise, after training, the cue focused group were slightly better able to
generalise rules learnt for the trained passives to the untrained passivesTithtdre

the other two groups. This slightly greater improvement in judgement accurady migh
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be due to explicit training and feedback resulting in a better ability to generalise learnt
grammar, in this case when judging grammaticalityis was not the case for written
or oral productiorfcontrary to findings found for elicited oral production®Brooks et
al., 2006; Brooks & Kempe, 2013; Kempe et al., 2010; Kempe & Brooks).2033
not possible to definitively say that the cue focused training resulted in a better ability
to generalise the rules learned in the training in the offline t&B$sand production).
Although some benefit of the cue focused training was seen for the untrained passives
in the JT, and also in the eymacking test.

The findings for the cue focused group also built on previous research into the
effects of form focused instruction and explicit information (e.g. Pl) by investigating
untrained items. Theesults from the JSuggested that focus on form might increase
ler ner s6 abilities to generalise from a pre
one.Since the noun focused group also improved their acceptability judgement
accuracyit may also be thal influencedll ear ner sé6 abil ity to gene
recognisinggrammatical errorslThis study did not investigate the effects of El
without training. Therefore, this study do:
importance, however, as previously discussed EI might have played a part in the
improvements seen in the nofatused group who did not received instruction

focusing on morphosyntactic form.
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5.5The effect of first and second noun animacgn
learner interpretation of the passive voice online
(eyetracking) and offline (judgement test).

Animacy is a cue to agépatient roles. In the current study, animacy was
manipulated to investigate if different agguatient animacy combinations affected

the online processing and error judgement of the passive and active voice. Animacy
was manipulated in the interventioaisd the outcome measures (#yacking test and

JT) so that its effects before and after training could be investigated (see RQ1b and

2h).

RQ1) To what extent do L1 Chinese learners of L2 English show sensitivity during
online processing to morphosyntaotues in the English passive voice as evidenced

by visual world eydracking?

Is cue sensitivity affected by:

b) First and second noun animacy?

RQ2) To what extent do L1 Chinese learners of L2 English show knowledge of cues in
a) offlinegrammaticality judgements and b) production of the passive voice in

English?

Are grammaticality judgements affected by:

b) First and second noun animacy?
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5.5.1 Animacy effects and online processing

Research has shown that animacy affects online proge&sp. Andringa & Curcic,
2015;Hinkel, 2002 Jackson & Roberts, 2010; Mak et &002 Traxler, Morris, &

Seeley, 2002; Traxler et al., 2008eckerly & Kutas, 199 This was expected to be

the case for the learners in the current study. This wayg padauséChinese

speakers are more sensitivdlieanimacy of nousthan word order when
determiningagentpatient rolegBates et al., 1991; Li et al., 1992, 1993; Miao et al.,
1986; Su, 2001)and partly because in English and Chinese, animacy is @ cu

agency. For example, animate nouns are usually agents, and inanimate nouns are
usually patients (Bates & MacWhinney, 1989; Prin231Q Su, 2001). So, transfer

of L1 interpretation strategies to the L2 may occur and result in inefficient processing
(e.g. as found in Chinese by Jiang, 2004, 2007; Zhang, 2015, and other languages by
Hopp, 2010; Isabell2008 Jackson, 2007; Jackson & Dussias; 2010, Tokowicz &
MacWhinney; for a review FrendWlestre,2005) The differing strength of the
competing cues animacy in Chinese (L1) and word order in English (L2) was
expected to potentially cause issues for the learners.

The eyetracking test contained the following animacy combinations:

6la. Animateanimate: The boy is pushed by the girl
61b. Animateinanimate: The bois hidden by the rock
61c. Inanimateinanimate: The car is hit by the bike

61d. Inanimateanimate: The whee$ chased by the cat
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Prior to training, the animacy of the first noun seemed to affect the processing of both
passive and active sentences. For active sentences, amarateate and inanimate
inanimate sentences were often misinterpreted as passive sentences (reflected by
looks to the picture conveying the passive voice). So, for example upon hEaging

boye , the sentence was assumed td he boyis hidden by the rockather tharThe

boy is hidingtherock. The same was true for sentences suchfas car ishitting the

bike, upon hearind@ he cagé , the learners expected the passive construgtencar

is hit by the bikeFor these sentences, the data provided some evidence that the
learners were making judgements about agency prior to hearing the verb. This finding
is contary to that of previous research into the processing of relative clauses which
found that learnerdid not incrementally assign roles prior to the point of
disambiguation. In other words, learners did not assign roles based on the animacy of
the first noun(as found for German L2 learners of Dutch, Havik et al. 2008) also
contrary to the idea that L2 learn¢éesd toassume first nouns to be agents i.e. the

First Noun Principle (VanPatten et al., 2013).

The learners did not judge roles prior to liegithe verb for all animacy
combinations. Br animateanimate and inanimatnimate sentences (in both passives
and actives), the learners did not seem to make any judgements as to the correct
interpretation before hearing the verb (looks to target astohdior were similar prior
to the verb)lf the learners did assume the first noun to be the agent, upon hearing the
first noun in the animatanimate sentencgeoks to the image depicting the active
interpretation would have been expected. However, this wasdwaysthe case, and

the learners appeared unsure about a possible interpretation oft wkesexpected
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that the learners would interpiaanimateanimate sentences passives more often

than activesbecause the passive would be the most likely interpretsiiceanimate

nouns are prototypical agents (Bates & MacWhinney, 1989; Su, 2@®Agver this

was not the casd@his might be becausedrnes have been found fmstpone

assignment of roles whegencyand animacy do not coinciddackson & Roberts,

2010. In the current study, this would apply to sentences with inanimate subjects and
animate objects. For these sentences, the animacy aflijeetsmight not facilitate
interpretation of agerpatient roles. As a result, the learners appeared to wait until

after the verb to assign roles and look more to one of the images (the passive or active
interpretation).

Another potential explanation ftme uncertainty exhibited by the learners for
theinanimateanimate sentencesenethe competing cues of word order and animacy.
As previously mentioned, advanced Chinese learners of English have been found to
be influenced by word order more than lowssfiziency Chinese learners of English
(Su, 2001). Since the | earnersd proficienc:
(mean IELTS =6.0Q SD =.42, range = 5.8.5), this may explain why some of the
learners in the current study tended to interipr@timateanimate sentences as active.
This finding seemed somewhat contrary to research showing that late bilinguals tend
to forward transfer Chinese L1 cues to L2 English (as found by Liu et al., 1992). In
Liu et al., Chinese learners of English ranalferpreted inanimate first nouns as
agents.

To summarise, the pneerbal eyetracking data prior to training suggested that

learners made some judgements about agency based on first noun animacy. However,
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this was only apparent for animatenimate angnanimateinanimate sentences.
Animateanimate sentences would be expected to result in looks to both active and
passive depictions since both were equally likexital semantic expectations

such as animacy and word order, may have resulted in timetegrostponing role
assignment for inanimat@nimate sentences until after hearing the verb (as also found

by Jackson & Roberts, 2010).

5.5.1.1 First noun animacy and voice after training

After training, by delayed po$ést the cue focused group terbi® assume the active
interpretation most of the timexcept for animatanimate sentences for which they
were most unsure. These senterwerejust as likely to be interpreted as active or
passive upon hearing the first nolinis makes sense sinceheit noun would be
equally likely to be the agent of the sentence. The tendency to look to the image
depicting the active interpretation, regardless of first noun animacy, suggested
reliance on word order, rather than animacy, as the main cue to agersayigtiti
have beemluetot he | earnersd6 proficiency increasin
animacy effectso have beeweakenedndword orderto havemore influenceas
found bySu(2007) for high proficiency Chinese L1 learners of L2 English

By ddayed postest, the noun focused group seemed to be the least affected
by animacy. This was indicated by equal proportion dboks to target and
distractor formostanimacy combinations (except inanimar@mate). This suggested
that the learners wemnsidering both the passive and active interpretation of the

sentences on hearing the first noun. In other words, any bias due to first noun animacy
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seemed to have lost its effeThis may have been because the cues of word order and
animacy were compeitg, or that some of the learners tended to use animacy more
than word order to interpret roles, and vice versa. The apparent lack of first noun
animacy influence may have been an indication that the noun focused training had
less of an effect on proficiem¢han the cue focused training. The cue focused group
appeared to rely on word order more than the noun focused group. Another
explanation for this might be that because the noun focused training focused on the
noun semantics, rather than the morphosyittaces, the learners reserved role
judgement until after hearing the second noun (as shown by thegrbat eye

tracking data for this group at delayed piest).

At delayed postest, the tesbnly group tended to interpret sentences with
animate fist nouns as active and inanimate first nouns as passives. This suggested
that they were relying on animacy as a
making judgements about agency prior to the verb, as was the case¢est Jitwere
was littledifferencebetween prdestand delayed pogéestfor the testonly group
which suggested that the differences in animacy effects exhibited by the intervention
groups were likely to be as a result of their training. The findings fahtkegroups,
thoudh different,provided evidencéhat learners were able to make role judgements
prior to encountering the verb (as also found by Jackson & Roberts, 2010 Havik et al.,

2009; Hopp2006; Jackson, 2008).
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5.5.1.2Postverbal animacy effects and voice afteriiiag

Noun animacy has been found to affect processing of the main verb in a sentence
(indicated by increased RTs) so it was expected that animacy effects would be
apparent after the verb (as found by Mak et28102 Traxler et al., 2002; Traxler et

al., 2005) After training, the cue focused group judged inaninzatienate passives as
actives the majority of the time (higher looks to distractor than tésgéte time

windows after the vedb This was unexpectdzbcausehese sentences would be more
unusual inan active form than the passive form as they would result in sentences such
as:The car is stopping the gjiThe ball is hitting the girlThe donut is eating the

man This active voice bias may have been a result of the higher frequency of active
senteges compared to passive sentences that the learners will likely have encountered
in their English learning experienbeth in the English classroom and in a UK

university contextin NS academigvriting, the passive voice has been found to be

used less ofin than the active voice (median rate of frequency: passive voice = 1.32;
present simple active = 9.72ast simple active = 1.82) (Hinkel, 2004). The passive
voice has also been found to be used lespaken British English than written

British English(Roland et al., 2007). Englisanguage textbooks also tend not to
address tense, voioar aspect in much detail and so expogarthe passive voice is
minimal (Hinkel, 2004)The processing difficulty seen for inanimateimate

passives might also habeen due tepeakers of Asian languadgesvingbeen found

to experience difficulty comprehending sentences with inanimate subjects and active

verbs (Master, 1991) e.d-heball is hit by thegirl.
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At delayed postest, inanimaténanimate and animanimate sentences were
often misinterpreted as passivése(meanproportion oflooks to distractor &s
proportionally lower than to targeflhe increase in animacy effects for matched
animacy sentences might have been due to the cue focused traininggesuhe
| ear netr i @b ive g-P@atienthotes ta spreenektektsing a visual world
eyetracking taskn which learnerdéistened to sentences asaw images of two
objects on a screen (half the sentences had inanimate direct objelctdfamimate).
Andringa and Curcic (2015) fourasimilar period of indecisiorfior sentences
corresponding to images withatching first and second noun animacy after training
that includecEl (compared to training withotl). The authors suggestéus might
have been due to increased thinking about r@des result of thEl. In the current
study both intervention groups receivel] so this potential period of indecision
might have been expected for both groups. The more explicit nature of the cue
focused training and feedback might have had a greater effect on aceeqdioi
knowledgethan the noun focused training, in line with previous research showing that
explicit instruction results in accesseaxplicit knowledggsee Andringa, 2011;
DeKeyser 2003; Norris & Ortega, 2000; Spada & Tomital@0

The noun focused group, for passives, seemed to be the least affected by
animacy at immediate poestst (after hearing the verb, looks to target were higher
than distractor for all animacy combinatipnBy delayed postest, the noun focused
group misinterpreted passives and actives with inanimate first nouns. So, if the noun
focused training had reduced the strength of animacy effects on whole sentence

interpretation, for the sentences with inaninfatt nouns the effects were short
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lived. For inanimatenimate passives and inanimatanimate actives, the noun

focused training appeared to result in reliance on the second noun (looks to the target

Images surpass distractor only at this point). Fes¢hsentences, the focus on the

noun semantics in the training seemed to result in the learners waiting to judge the
sentencesd6 roles until after hearing the s

The testonly group were the least affected by animacy at delayeedgsist
(this was also the case for first noun interpretatidfgr passives, only inanimate
inanimate sentences were processed inaccurately (this was the case for all three
groups). For actives, animatgnimate sentences were processed more accurately
than at the othaest times. There was little visible difference between the other
animacy combinations. It may have been that the repeated exposure to passive and
active sentences and all animacy combinations (without the influence of any training)
resulted in a reductioin animacy effects for the teshly group.

To summarise, training seemed to have had some effect on the strength of
noun animacy as a cue to ageatient roles. The cue focused training may have
resulted in some indecision, in particular for match@chacy sentences (specifically
for inanimateinanimate passives, and for animatémate and inanimaieanimate
activeg. The noun focused training appeared to reduce animacy effects straight after
training, but these effects did not last till delayedtjtest (six weeks after training).

Their training, which focused on noun semantics, appeared to result in reliance on the

second noun for interpreting agency.
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5.5.2 Animacyeffects onwritten grammaticality judgements

In order to complete the JT, the learmfirst had to decide if each sentence matched
the image provided (as in exampi@a below). Therefore, interpretation of the roles in
the sentence had to occur before a judgement of its grammaticality could be made.
Interpretation of roles has been fouilo be affected by animacy offline (in a picture
matching task by Liu et al., 1992) and online (Andringa & Curcic, 2015; Jackson &
Roberts, 2010; Mak et aRPD02 Traxleret al, 2002; Traxler et al., 2008Yeckerly &
Kutas, 1999 A number of these stigh also found that first noun animacy affects the
processing of the main verb during reading (indicated by increased RTs in SPR and
eyetracking) (as found by Mak et aR002 Traxler et al., 2002; Traxler et al., 2005).
Since the errors in the JT inveld the verb, noun animacy might have affected its
judgement. Few studies have investigated animacy affects using both online and
offline measures. In a study investigating noun animacy effects and gender agreement,
animacy was found to have affecton bah online (SPR) and offline (JT) sentence
interpretation (Sagarra, & Herschensohn, 2011). In the current study, animacy was
also manipulated online (eyeacking) and offline (JT) in order to investigate if noun
animacy affected online and offline interfagon of passive sentences.

As in the visual world ey#racking test, the JT included four noun animacy
combinationsEach item was presented alongside one matching image2(aed 6

image matching ).
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62a. Animateanimate: The boy is pushed tine girl
62b. Animateinanimate: The bois hidden by the rock

62c. Inanimateinanimate: The car is hit by the bike

62d. Inanimateanimate: The whee$ chased by the cat

Prior to training, animacy appeared to have some effect on acceptability judgements.
Animacy was found to be a significant predictor of judgement accuracy-tssr@s
evidence by the mixedffects model). For sentences with animate first nouns, active
items were judged more accurately at{@#t than the passive itenfr passives and
actives with inanimate first nouifs.g.62c and dabovg, judgement accuracy was

similar. This was contrary to what might have been expeictbat passive items

with inanimate first nouns would be more easily interpreted than actives with
inanimate first nouns since agents tend to be placed in the subject position and
prototypical agents are animaiafker& Dowty, 1993 Primus, 200). This may

have beemvidence oftie learners focusing purely on the morphosyntactic cues in
order to judge some of the sentences, and as a result disregarding the matching image.
In other words, interpretation of the entire sentence and its roles may not have always
been taking place. Thefore, noun animacy would not interfere with all of the
grammaticality judgements. Furthermore, since the JT was untimed, it may have been
that the learners reassessed their original interpretation prior to recording their
response. A timed JT would habetter explored whether noun animacy consistently

affected grammaticality judgements.
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After training, animacy was not found to have a significant effect on
judgements. Effect sizes (within and between subjects) were small for all three groups
and animacyombinations. The effects seen at-tast for actives with animate first
nouns were no longer apparent after training and / or testing. It may have been that the
repeated testing resulted in the learners ignoring the images and focusing only on the
regionpotentially containing an error (around the verb). Therefore, as previously
suggested, the animacy of the nouns, and corresponding images, may not have had
any effect on judgements, and, interpretation of the sentence as a whole may not have

been requiretb complete the task.
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Chapter 6. Conclusion

This chapter draws together the main findings of the current study and discusses them
in terms of their possible contributions to language processing research and language
teaching research. The studyods | imhtations

is suggested.

6.1 Summary of the study
This thesis presented the findings of an intervention study investigating
morphosyntactic cue use by learners of English, specifically in order to aid
processing, comprehension, and production of the passiveindirglish.
Participants were 73 Chinese learners of English and 29 native English speakers. The
learners were all studyingpma st er 6s courses at the Univer
upper intermediate English learners. The passive voice was the target festaunse
it is frequently used in academic English, so is likely to cause problems for this group
of learners. Furthermore, English and Chinese differ in their use of the passive voice
and in its construction.
This study compared the effectiveness of twaes of instruction on passive
voice cue use. A group of L1 English speakers were also tested to compare native
speaker online processing of the passive voice with that of the learners. The two types
of instruction differed in their focus. The cue foadiset r ai ni ng dr ew | ear ne
to the morphosyntactic cues of the present simple passive and contrasted them with
those of the preseptogressive The noun focused training foc

attention on the semantics of the nouns. The presaptespassive was contrasted
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with the presenprogressiven the training to provide a comparison between the
morphosyntactic cues in each structure The cat is chasd by the dogversusThe
cat is chagqg the dog Two computetbased, intervention sessis of around 20
minutes were administered to the individual learners, one week apart.

One week prior to training, the learners were given a series of tests to assess
their comprehension and usage of the passive, which were: awsudleye
tracking test; an oral production test; a written production test; andtéen untimed
grammaticality JTThe test battery was also administered immediately after the
second (i.e. final), training session, and six weeks after the final training session. A
testonly group was included to investigate the effects of the outcome measures. The
tests assessed thecuracy otomprehension, production, agchmmaticality
judgement of the passive voice by the learners. Present perfect constructions were also
includedtoine st i gat e t he trhnsfaruleséarsedin thdtraihingtoy t o
untrained constructions. I n or dtemckingg 0 t est
test used sentences containing reversible goggignt roles of varying animacy
combinatiams e.g.,The cat is chased lige doghas two animate nouns which could
be rolereversed. The oral production test and written production test were designed to
investigate controlled production of the passive cues. Finally, the judgement test was
usedtomvestigate the effect of training on

errors.
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6.2 Summary of the findings

The NS eydracking data showed that passive voice sentences were harder to process
than active voice sentences, which was also truthélearners. The learners also
interpreted both active and passive sentences with less accuracy than the NSs. This
showed that the passive voice is indeed a structure that causes online processing
problems for Chinese learners of English.

The eyetracking data were analysed to investigate processing prior to hearing
the verb in each sentence to explore the effects of first noun animacy. The NSs
appeared to use various cues to interpret ag@intnt roles prior to the verb. Word
order appeared to playpart in determining roles; the active interpretation appeared
to be preferred which suggested that the first noun was assumed to be the agent. This
would be expected since SVO is the most common word order in E(igéshr,

2013; Cook et al., 2003; Keen&Comrie, 1977) Animacy and reaiorld

knowledge may also have had an effect on first noun role interpretation. Some

sentences seemed to be interpreted as passives potentially because the verb may have

been more likely to occur in a passive constructioe,gar dl ess of the fir ¢
animacy. This is a tentative observation which requires further investigation.

The eyetracking data suggested that the 8&scessedhe audio inputvord
by-word andmadepredictions about the upcoming inpatrementallyrather than
waiting until the end oéachsentenceActive sentences were resolved sooner than
passives, after the verb endjnghereas looks to the target image in the passives were
highest afteby. This was evidence of the NSs using the morphosyntaoés to

facilitate processing and was in line with the GhMsw theory of input parsing
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proposed byHaviland andClark (1974 and developed by Ferreira and Lowder,
(2016). Since most sentences were assumed to be active upon encountering the first
noun, tie presenprogressiveverb ending;ing, would be expected, and therefore
would facilitate interpretation of the sentence. The passive past participle verb ending,
e.g.-ed would be unexpected so would not result in role resolution. Then, after
hearing the past participlby would be expected, so would facilitate interpretation.
This was tentatively evidenced by a slight increase in eye movements to the correct
image aroud by.

The | e a +#racking seStat® pri@ to training (at prest) were
compared with that of the NSsnlike theNSs the learnersid not assume an active
interpretation of the upcoming sentengdditionally, first noun animacy did not have
a drong effect prior to the verb, but first and second noun animacy appeared to effect
processing later in the input (i.e. after the verb). There was a great deal of variation
between learners, animacy combinations, and items. Research has found that high
proficiency Chinese learners of English use word order as the main cue to roles, and
that lower proficiency learners tend to rely on animacy (Su, 2001). The fact that the
learners in the current study were approaching advanced level may have resulted in
differing cue strengths for different learners and account for the variation seen
between items and participants.

Both training types had an effect on the processing and comprehension of the
passive. In terms of online processing, training appeared to ltelayed effect as
there were different findings at immediate ptesit and delayed pesdst for both

training groups. The delayed pdsst findings were likely to be more indicative of
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training effects than the immediate ptesst because time is neededthe
consolidation of information acquired during the experinflssia & MorgarShort,
2019) At delayed postest, the cue focused trainiagpeared toesult inindecision
after the verl§particularly for sentences with nouns of the same anim&agsitivity
to the verb ending increased but was then followerdhbse or less equal looks to
target and distractor until the second noun. This h@ae beemnlue to the cue focused
training providing EH explicit instruction + metalinguistic feedbaeind he
activation of metalinguistic knowledgausingoverthinking and doubas found by
Andringa & Curcic, 2015 an@ornillie et al, 2017). Another explanation could be
that the cue focused group resolved the agatient roles after hearing the verb
ending and reverted to random looks to each image based dmgarstic
information. This might suggest increased sensitivity to the verb infleatien
training The noun focused trainirrgduced sensitivity to the verb endimger time
andseemed to red#uin reliance on the second nowmorder to interpret voicd heir
training focused on the meaning of nouns not the morphosyntactic cues, so this
reliance on the nouns could be explained by their training.

Theobserved training effects were further eanded by the tesinly group.
After having already received the test twice (i.e. at delayedtpsitthe tesbnly
group looked proportionally more to the target images than the intervention groups.
They appeared to be more sensitive to the verb entiohgayed postest than the
other groups. Eyenovements showed that they chose the correct image after hearing

the verb and did not exhibit the indecision seen by the intervention groups. The
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difference in behaviour between the intervention groups aneshenly group
suggest that the interventions had some effect on processing.

Training on passive cue use was found to have a positive effect on the
production of those cues. The cue focused training resulted in greater improvements
in oral and written grduction of the verb ending. This is in line with previous
research which found that training of an explicit nature, in this case explicit training
on cue use, results in production gains on constrained productiorfGasksll &

Swain, 1993; Muranoi, 2@) Nagata, 1993; Sanz & Morg&hort, 2005) The cue

focused training also resulted in improvements seen sooner than the other two groups
(i.e. at immediate pogest) in the written production test. The explicit nature of the

cue focused training seemedresult in improvements in cue production sooner (with
less time for consolidation, perhaps) than training focusing on the nouns. These gains
were maintained until delayed pdsst. This may be because instruction effects are
often more pronounced in wteén tests compared to oral production tests (Andringa et
al., 2011,Day & Shapson2001;, Marsden, 2006; Marsden & Chen, 20¥AnPatten

& Sanz 1995. This may also explain why the noun focused group improved more in
the written test than they did in tbeal production test, albeit to an overall lesser

extent than the cue focused group.

Focusing on morphosyntactic cues during training also appeared to have a
greater positive effect on grammaticality judgements compared to focus on the noun
semantics. Theue focused training had a particularly positive effect on judgement
accuracy for passive sentences and ungrammatical items. Ungrammatical items have

been found to tap into explicit knowledge more so than grammatical items on JTs (R.
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Ellis, 2005; Godfroicet al). The cue focused training explicitly focused on the passive
and active morphosyntactic cues and provided extra feedback, both of which have
been found to be linked to increased awareness and explicit knoWi2aoigghty,

2008;R. Ellis, 2005; Han &Ellis, 1998; Norris & Ortega, 2000%0, focusing on
morphosyntacticues may have helped the learners better recognise errors and correct
them. The noun focused group and-@#y group also improved their scores over

time, although to a lesser extent, which suggested that exposing learners to examples,
with or without E| may also be of some benefit when it comes to judging

grammaticality.

6.3 Limitations and future research
The present study had a number of limitations which reduced the generalisability of
its findings, but that also suggest avenues for future research.

The first issue was the artificial nature of the stimuli in the training and
outcome measures used. As pointed out by Ferreira and Lowder (2016), an issue with
research into sentence pr sugeetsadatypigalyand ¢ o mp |
shownlists of single, unrelated sentences, or occasionally they might be presented
with sentencepaiss (p. 236). This was the case with t
Stimuli of this type were used to control for a number of variables and to allow for
countebalancing across conditions. A lack of authentic stimuli is problematic because
the learners may not be able to apply what they learnt tavadd discourse.

A further issue with the current study, and other experimental research like it,

was that oftie artificial, and restricted, nature of the outcome measures. Furthermore,
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research suggests that the effects of explicit instruction are more observable on
explicit knowledgemeasures (such as JTs, especially untimed JTs as found by
Plonsky et al., 2019nd restricted production tasks (such as sentence completion
tasks) than freer production measures (Andringa et al 20Kley3er 2003).
Therefore, the results might have been different in a more naturalistic language
context. However, research has alsorfdexplicit knowledgdo be more flexible
thanimplicit knowledge and therefore more applicable to tasks differing from those
used in trainingDe Jong, 2005; Reber et al., 199Bhis has been suggested to be
becausexplicit knowledgecan be generak and used flexibly across different
contextyUliman & Lovelett, 2016) Skill acquisition theory suggests that declarative
knowledge learnt about language can be procedurahsedgh repeated use
(DeKeyser, 2007)That is, explicit knowledgplays a ole in the development of
implicit knowledgeover much practice. Once fully automatized, knowledge which is
more implicit in nature, is not so readappliedto other skills for example from
comprehension to production (as found by De Jong, 2005; DeKag$y; DeKeyser
& Sokalski, 2001; Shintani, Li & Ellis,2013) n or der to test explici
influence on freer production, an oral and written production test such as story
narration without prompts could have been used. Due to the natinetekts used, it
was not possible to say that the gains made in thetgststafter training would result
in improved production and comprehension outside the experimental context.
Since the stimuli used were unusual in some casesyoghl knowledge ad
plausibility may have had an effect on processing and on the effectiveness of the

training. Plausibility has been found to influence processing, particularly in the early
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stages of language learning (Jackson & Roberts, 2010). The preview of the images,
when certain scenarios were less plausible than others, might have resulted in
processing difficulties later in the input since role assignment may have been
influenced by the likelihood of those roles in the +walld. The issue with

plausibility extendgo the verbs as well as the aggatient roles. The relative
likelihoods of certain verbs appearing in the active or passive voice has been
investigated (e.gGries & Stefanowitsch, 2004and he role these likelihoods play in
online processing is amea for future investigation.

Building on previous research into explicit instruction, this study investigated
the effects of two types of explicit training. The noun focused group received the
same El as the cue focused group and also received feedliacklegher their
responses were correct or not (yes / no feedback). The reason for not comparing the
cue focused training with a more implicit training was twofold (i.e., training without
El or feedback). The aims of this study were to investigate difféypes of focus on
form i.e., focus on morphosyntactic cues versus focus on the meaning of nouns, as
might be done in a less gramnrfacused (more meanirAfgcused) classroom. And,
secondly, to ensure parity of exposure to the target forms between tips gro
compared, avoiding a situation in which EI
activitydé, which is a weakness of research
(2011). Nevertheless, if amount of exposure to tokens of the target featuraand t
on task could have been controlled, it may have been useful to explore the effect of

mere exposure alone to the passive (i.e., noun focused without El), in order to
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determine the effects of El + cue focused training to a more incidental learning
conditon where learners would have had to induce the rules.

It was outside the scope of the current study to explore the separate effects of
El, feedback and the cue focused training tasks. Since the cue focused tasks were not
provided with and without El, arith and without feedback, it is not possible to
determine the strength of the effect of cue focused tasks in isolation. The results of the
noun focused group give some insight into the role of feedback, since they only
received yes/no feedback on the megrof the nouns. For this study to be more
conclusive, the cue focused training would need to be provided with and without EI
and feedback. Since research has found that explicit instruction and feedback
improves scores on EK measures, it may be thaEthemetalinguistic feedback
resulted in the gains seen by the cue focused group, rather than being as a result of the
practice in using cues during sentence proceg8ingghty, 2008R. Ellis, 2005; Han
& Ellis, 1998; Norris & Ortega, 2000)-uture resaah could explore this by
comparing cue focused tasks + El + feedback with cue focused taskdeetiback
and with cue focused taskg&l - feedback and with a tesnly group.

Future research into the benefits of cue focused instruction in variowtdls
L2s would give insight into the effects of crosslinguistic difference. Since cue use
varies across languages, effectiveness of cue focused instruction may also vary.
Research has found that if a construction |
L1, then its morphosyntactic cues will not be used during processing (e.g. Tokowicz
& McWhinney, 2005 and Tokowicz & Warren, 2010). Cue focused training may be

more effective when the | earnersé L1 has s
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voice whichhas a similar construction to English. To investigate this, a replication of
the current study could be done with Spanish learners of English.

The learners in the current study were of a higher proficiency than learners in
most intervention studies whi¢bnd to sample intermediate learn@?®nsky, 2013)
This was because training on the target feature would be of particular benefit to them,
and because the number of overseas students increased in UK universities in the past
few years, researching probis that this group may encounter with English grammar
was a worthwhile pursuit. Replicating the current study with a group of lower
proficiency learners may find more pronounced resiitis. effect of focusing on
grammatical cues when the structure is héwéearners would provide more insight
as to the effectiveness of these types of training. However, the El and feedback
provided may have to be administered in

lower proficiency levels

6.4 Contributions to:

6.4.1Research intdanguageprocessing

Previous research that has found that NSs anticipate roles based on word order cues
and animacye.g.Bar, 2009; Den Ouden et al., 2012; Friston, 2010; Liu et al., 1992;
Lupyan & Clark, 2015; Rao & Ballard999)this study adds to this body of research

as the findings suggested thatf® use these cuespoocess input in an

anticipatory way. Research is mixed as to whetherdl®sise morphosyntactic cues

to facilitate processing. Some research suggleatdNSs maksuperficia] andas a

resultinaccurateinterpretations of language inpaind therefore are not sensitive to
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morphosyntactic cug-erreira et al., 20023s evidenced by research into gargeath
sentence processing (e@hristianson et al2001; Ferreira & Stacey, 2000; Patson et
al., 2009) Other research has found that NSsmsephosyntacticues, such as case
marking, to anticipate meaning (e@eLong et al., 2005; Hopp, 2017; Kamiekeal.,
2003) The current study contributes eunde to suggest that NSs use
morphosyntacticues as well as word order and animacy cuedacilitate
processing when those cues are expeeted that they revaluate expectations as input
unfolds.

In terms of L2 processing, the current study providésgemce that Chinese L1
i English L2 learners approaching advanced level proficiency tend not to be sensitive
to English passive voice morphosyntactic cues. Previous research has found that
learners incrementally process infeity.,Jackson, 2008; Jacks&nRoberts, 2010;
Juffs & Harrington, 1995, 1996; Roberts & Felser, 2Qddgsibly through
morphosyntactic cue ugklopp, 2017)r using other strategies such as the first noun
principle (VanPatten et al., 2013). Prior to training, the current stisblyot provide
evidence to support either of these potential processing mechanisidgrii\dde
evidence that instruction can affect processing, and that learners may use cues to
process sentences incrementally after repeated exposure to cues (with ar withou
explicit training in their use). The effect that instruction in the current study had on
processing was mixed. Compared to prior to training: the cue focused training
increased verb inflection sensitivity; the noun focused training increased sengitivity
the second noun phrase, and no training-(ekt) resulted in increased sensitivity to

the verb inflection.
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This study also indicates the importance of using a broad test battery when
investigating language use. While, the passive voice was fowradise processing
problems for the learners in the current study, these processing difficulties did not
predict production problems. The passive was produced much more accurately
compared to its online interpretation. Many processing studies do not uise t$its
alongside online methods whereas the current study used a battery of online and
offline tests. This demonstrated the need for various measures of language ability

since performance in online and offline tests may differ.

6.4.2Research intesecad languagenstruction

A great deal of previous research has investigated the effects of explicit instruction on
language processing and use. The current study was the first, to my knowledge, to
design training that explicitly focuses on morphosyntamies with the intention of

i ncreasing |l earnersd6 cue sensitivity as th
This study builds on recent research which aimed to encourage learners to (or
investigate if they could) use cues to aid processing (AndrinGar&ic, 2015; Hopp,
2016) it also builds on a wide body of research investigating the effects of instruction
which focuses on forameaning connections, such as Pie current study did not

aim to teach prediction per se, as in the previous studieairbet to teach cue
sensitivityin order to facilitate processing (role assignment) and produdtiist

the findings of the current study were not definitive, it appeared that instruction
focusing orthe morphology otues might have a beneficial effect offline language

use, and thainline cue sensitivity might be affected by training focusing on cues.
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Further research into the nature of the relationship between El, instruction focusing on
cues, and online processing needs to be done in order tmgeerinsight into the
way in which this type of instruction might benefit learners.

In the current study, the teshly group showed most improvement in terms of
accuracy in online processing. So, there is some indication that the tests themselves
may hawe resulted in online processing gains (or, in another interpretation, the two
treatments caused disruption to processing). However, turning to the offline tasks,
instruction that focused on morphosyntactic cues appeared to have a positive effect on
theprducti on of those cues and i mproved | earr
(recognition and correction). Howeveoctising on cuesid not necessarily have a
positive effect on online processingmay haveresuledin indecision which
indicates increaskawareness and activation@fplicit knowledge Further studies
into instruction that focuses on morphosyntactic cues need to be done to determine
whether the observed effects in the current study can be generalised to other
languages and grammatical structures. Instruction that focused on noun semantics,
rather than morphosyntax, also appeared to be beneficial for production. In addition,
testing (i.e. the tesinly group) also had some benefitspncessing angroduction.
Therefore, it seemed that repeated examples of a structure (with or without
meaningful practice activities) may result in improvements in productioomire
comprehension

The current study including El alongside both training types. El, with and
without eplicit instruction, has been found to result in learning sooner than training

without EI (as found by Henry et al., 2009, Ferdez, 2008). The presence of El
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alongside the noun focused training might

some of thedests, such as the production measures. On the otherehanohber of
studies have found that El in itself does not appear to affect learning¢eafi,
2004; Sanz, 2003; Sanz & Morg&tmort, 2005; Staffordt al.,2012) The current
study did not allav for a conclusion about the role of El to be made because the two
training types were not administered without El. This would be an important future
extension of this study.

In sum, the current study shedthe importance of a tesinly group and of
the wse of a variety of outcome measures in instruction research, as (a) no fiaimhing
undertaking tests can reveal useful findings, and (b) different effects can be seen
between online tests and offline tedtke current study also suggested that instoacti
that explicitly focuses on form (cue focused) might be more beneficial in terms of
production of those cues compared to instruction that does not focus on form. It also
indicated the potential importance of El alongside instruction, although theddffect

El needs to be unpicked further to be sure of the magnitude of its influence.
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Appendix 1- Types of Chinese passive

Table 1- passive constructions in Chinese

Syntactic Example

Bei R gaun&®nhs§i chg | e
Hotdog by the boy eat [ASP]

Thehot dog was eaten by the boy.

Wei é. ta weita deai suogandong, tajueding quanli zhighide shiye
she PSV he GEN love PRT move, she decide full support he GEN career

She was moved by his love and decided to support his career fully.

Gei é Wo mama ye gei cile
I mother also PSV firASP

My mother was also fired.

Ji aoé Zhexia bu jiao wo cazhunle?
This-CL not PSV | guessight-ASP

Havendét | guessed right this ti me

RangéWo rang ta towle liang-kuai gian
| PSV/ask/allow he stesdSP twadollar money

I had two dollars stolen by him/I asked (allowed) him to steal two dollars.

Lexical

Ai é youde haizi zaijia ai-le da, chu jiamen jiu zhao ren faxie
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somechildren at home suffeASP beat, out housgate then looKor other
give-ventto

Having been beaten up at home, some children let off their anger on othe
when they go out.

ShouéYige shoule hechide xiaoxuesheng
OneCL sufferASP bera@ GEN schoolchild

A schoolchild who has been berated

Zao... Youzhiyuan suishi you zaopohuai de weixian
Kindergarten anyime have suffer destroy GEN risk

The kindergarten risked being destroyed at any time.
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Appendix 21 Consent forms

Consent formi learners (intervention groups)
PARTICIPANT CONSENT FORM

Project title: Processing of syntax in L2 English

Researchers: Sophie Thompson and Emma Marsden

Come and experience an English learning experiment! Improve

your English and experience an Education/TESOL experiment!
If you take part in this study, you will:

get £20 for taking part in all sessions

improve your English

getinsight into Education/TESOL related experiments

What this involves and benefits
Taking part will involve 4 sessions:

Session 1) you will complete an eye-tracking task, a speaking task, a writing task and
a grammar judgement task. (1 hour 15 mins)

Session 2) instruction on a feature of English. (30 minutes)

Session 3) instruction on a feature of English followed by an eye-tracking task, a
speaking task, a writing task and a grammar judgement task. (1.5-2 hours)

Session 4) you will complete an eye-tracking task, a speaking task, a writing task and
a grammar judgement task. (1 hour 15 mins)

The exact dates of these sessions will be arranged at times convenient for you.
The sessions will take place approximately as follows:

1st session (in July).

2nd session will be about 2 weeks after the 1% (in July).

3rd session will be about 1 week after the 2" (in August).

4th session will be about 4 weeks after the 3 (in September).
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Anonymity

The data you provide will be stored by code number. Any information that identifies
you will be stored separately from the data and will be destroyed 2 weeks after the end
of data collection. Before this time you will be able to withdraw your data at any time.
After the end of data collection, and the identifiable data is destroyed, it will no longer
be possible to withdraw your data.

Storing and using your data

Data will be stored in secure filing cabinets and on a password protected computer.
The anonymous data will be kept for an indefinite period. The data may be used for
future analysis, and it may be made available via the internet for other researchers to
see and use for research or training purposes, but participants will not be identified
individually T only the results of the language tasks will be available (i.e. numbers and
reaction times).

Information about confidentiality

The data that we collect (your responses) may be used anonymously in different ways.
Please indicate on the consent form enclosed/attached with a if you are happy for
this anonymised data to be used in the ways listed.

We hope that you will agree to take part!

If you have any questions about the study that you would like to ask before giving
consent or after the data collection, please feel free to contact Sophie Thompson by
email sophie.thompson@york.ac.uk or the Chair of Ethics Committee via email
education-research-administrator@york.ac.uk

If you are happy to participate, please complete and sign the form attached and leave
on the desk in front of your computer.

Please keep this information sheet for your own records.

Thank you for taking the time to read this information.

Yours sincerely

Sophie Thompson (Department of Education)

Dr. Emma Marsden (Department of Education)
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English grammar training study

Consent Form

Please tick each box if you are happy to take part in this research.

I confirm that | have read and understood the information given to me about the
above named research project and | understand that this will involve me taking

part as described above.

I understand that the purpose of the research is to investigate the effectiveness

of syntax processing instruction

I understand that data will be stored securely on a password protected computer
and only Sophie Thompson and Emma Marsden will have access to any
identifiable data. | understand that my identity will be protected by use of a code

and no others will be able to recognise that | participated in the study.

I understand that my data will not be identifiable after the final session

This anonymous data may be used:

in publications that are mainly read by university academics and language

teachers

in presentations that are mainly attended by university academics and language

teacher
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in publications that are mainly read by teachers

I understand that Sophie Thompson will keep the file linking my name to the data

for up to two weeks after data collection, after which it will be destroyed

I understand that the anonymised data will be kept indefinitely as it may be made
freely available online and it could be used for future analysis or research

training

| understand that | can withdraw my data at any point during data collection and

up to two weeks after my final session

Name:

Signature:

Date:
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Consent formi learners (control group)

PARTICIPANT CONSENT FORM

Project title: Processing of syntax in L2 English

Researchers: Sophie Thompson and Emma Marsden

Come and experience an English learning experiment! Improve

your English and experience an Education/TESOL experiment!

If you take part in this study, you will:
get £20 for taking part in all sessions
get a free (optional) grammar session which will improve your English
get insight into Education/TESOL related experiments

The purpose of the project is to investigate how native speakers of English and
learners process syntax.

What this involves
Taking part will involve 3 sessions, each last one hour.

In each session you will complete an eye-tracking task, a speaking task, a writing task
and a grammar judgement task. (1 hour)

The exact dates of these sessions will be arranged at times convenient for you.

The sessions will take place approximately as follows:

1st session (in November).

2nd session will be about 3 weeks later (in December).

3rd session will be about 6 weeks after the 2nd session (in January).

If you wish, you can come back for a fourth session that will provide a free grammar
training session that will help you will the English you use in your studies and every

day. Please just let the researcher know if you would like to do this. This session would
be in September / October at a time convenient to you.

343



Anonymity

The data you provide will be stored by code number. Any information that identifies
you will be stored separately from the data and will be destroyed 2 weeks after the end
of data collection. Before this time you will be able to withdraw your data at any time.
After the end of data collection, and the identifiable data is destroyed, it will no longer
be possible to withdraw your data.

Storing and using your data

Data will be stored in secure filing cabinets and on a password protected computer.
The anonymous data will be kept for an indefinite period. The data may be used for
future analysis, and it may be made available via the internet for other researchers to
see and use for research or training purposes, but participants will not be identified
individually i only the results of the language tasks will be available (i.e. numbers and
reaction times).

Information about confidentiality

The data that we collect (your responses) may be used anonymously in different ways.
Please indicate on the consent form enclosed/attached with a if you are happy for
this anonymised data to be used in the ways listed.

We hope that you will agree to take part!

If you have any questions about the study that you would like to ask before giving
consent or after the data collection, please feel free to contact Sophie Thompson by
email sophie.thompson@york.ac.uk or the Chair of Ethics Committee via emalil
education-research-administrator@york.ac.uk

If you are happy to participate, please complete and sign the form attached and leave
on the desk in front of your computer.

Please keep this information sheet for your own records.

Thank you for taking the time to read this information.

Yours sincerely

Sophie Thompson (Department of Education)

Dr. Emma Marsden (Department of Education)
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English grammar training study consent Form

Please tick each box if you are happy to take part in this research.

| confirm that | have read and understood the information given to me about the
above named research project and | understand that this will involve me taking

part as described above.

| understand that the purpose of the research is to investigate the effectiveness

of syntax processing instruction

| understand that data will be stored securely on a password protected computer
and only Sophie Thompson and Emma Marsden will have access to any
identifiable data. | understand that my identity will be protected by use of a code

and no others will be able to recognise that | participated in the study.

| understand that my data will not be identifiable after the final session

This anonymous data may be used:

in publications that are mainly read by university academics and language

teachers

in presentations that are mainly attended by university academics and language

teacher
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in publications that are mainly read by teachers

| understand that Sophie Thompson will keep the file linking my name to the data

for up to two weeks after data collection, after which it will be destroyed

| understand that the anonymised data will be kept indefinitely as it may be made
freely available online and it could be used for future analysis or research

training

| understand that | can withdraw my data at any point during data collection and

up to two weeks after my final session

Name:

Signature:

Date:
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Consent formi native speakers

PARTICIPANT CONSENT FORM
Project title: Processing syntax in English
Researchers: Sophie Thompson and Emma Marsden
The purpose of the project is to 1) investigate how native speakers of English and learners
process syntax, and 2) investigate the extent which instruction can facilitate processing of
syntax.
What this involves and benefits
Taking part will involve 1 session of about 1 hour 15 minutes in total in which you will complete
an eye-tracking task, two speaking tasks, a writing task, and a grammar judgement task. The
exact dates of the session will be arranged at a time convenient for you.
Anonymity
The data you provide will be stored by code number. Any information that identifies you will be
stored separately from the data and will be destroyed 4 weeks after the end of data collection.
Before this time you will be able to withdraw your data at any time. After the end of data
collection, and the identifiable data is destroyed, it will no longer be possible to withdraw your
data.
Storing and using your data
Data will be stored in secure filing cabinets and on a password protected computer. The
anonymous data will be kept for an indefinite period. The data may be used for future analysis,
and it may be made publicly available via the internet for other researchers to see and use for
research or training purposes, but participants will not be identified individually i only the results
of the language tasks will be available (i.e., numbers and reaction times).
Information about confidentiality

The data that we collect (your responses) may be used anonymously in different ways. Please
indicate on the consent form enclosed/attached with a if you are happy for this anonymised
data to be used in the ways listed.

We hope that you will agree to take part!

If you have any questions about the study that you would like to ask before giving consent or
after the data collection, please feel free to contact Sophie Thompson by email
sophie.thompson@york.ac.uk or the Chair of Ethics Committee via email education-research-
administrator@york.ac.uk

If you are happy to participate, please complete and sign the form attached and leave on the
desk in front of your computer. Thank you for taking the time to read this information.

Yours sincerely
Sophie Thompson (Department of Education)
Dr. Emma Marsden (Department of Education)
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English grammar training study

Consent Form

Please tick each box if you are happy to take part in this research.

I confirm that | have read and understood the information given to me about the
above named research project and | understand that this will involve me taking
part as described above.

I understand that the purpose of the research is to investigate the effectiveness
of syntax processing instruction

| understand that data will be stored securely on a password protected computer
and only Sophie Thompson and Emma Marsden will have access to any
identifiable data. | understand that my identity will be protected by use of a code
and no others will be able to recognise that | participated in the study.

I understand that my data will not be identifiable after the final session

This anonymous data may be used:

in publications that are mainly read by university academics and language
teachers

in presentations that are mainly attended by university academics and language
teacher

in publications that are mainly read by teachers
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| understand that Sophie Thompson will keep the file linking my name to the data
for up to two weeks after data collection, after which it will be destroyed

I understand that the anonymised data will be kept indefinitely as it may be made
freely available online and it could be used for future analysis or research
training

| understand that | can withdraw my data at any point during data collection and
up to two weeks after my final session

Name:

Signature:

Date:

349




Appendix 31 Learner information and proficiency questionnaire

Q1 The following questions are about ygearsonal detailsandeducational background

Please answer all of the questions.
Q2 How old are you?

1825

26-35

3645

46-55

56-65

66-75

76 +

Q3 Which of the following qualifications do you have? (you can select multiple)

Bachelor's degree
Diploma

Master's degree
PhD

Other
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Q4 What subject(s) did you study at Bachelor's degree?

Q5 What subject(s) did you study at Diploma?

Q6 What subject(s) did you study at Master's degree?

Q7 What subject(s) did you study at PhD?QWa&&at subject(s) did you study in your other
qualification(s)?

Q8 How long have you been in the UK?

less than 1 month

less than 3 months

less than 6 months

6 months- 1 year

1-2 years

2 -3 years

3-4 years

4 -5 years

more than 5 years
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Q9 Did you grow up in a bilingual household (i.e. more than one language used at home)?

Yes

No

Q10 Do you speak any languages other than Chinese and English?

Yes, | am fluent in another language

Yes, but not fluently

No

Q11 Whichlanguages?

Q12 How many years have you studied English?

Q13 How would you describe your English level?

Beginner

Preintermediate

Intermediate

Upper intermediate

Advanced

Proficient
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Q14 How would you rate each of these skills in English frord@d (1 = your best skill, 4 =
your worst skill)

Type a number from 44 in the box
Speaking
Writing

Listening
Reading

Q15 Do you have an IELTS certificate?

Yes

No

Q16 What is your IELTS score?
Reading
Writing
Listening
Speaking

Q17 What English qualification do ydave?

Please provide the name of the certificate and the grade e.g. TOEFL score 90
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Q18 Have you ever taught English (e.g. language or linguistics, or as a foreign/second
language)?

Yes

No

Q19 Do you have a formal English teaching qualification? (e.g. CELTA, DELTA, PGCE,
PGDE)

If yes, what qualification?

No

Q20 What is/was your parent(s) job?

Enter job(s) or sector(s)

Unknown

Q21 Did either of your parents go to university?

Yes

No
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Appendix 41 C-test

Passage 1: Test passage fAPublic Alerto

(Based on the reading Meanhimgsint@WordBy®ough, Iomes® es cr i |

Mitchell. Cambridge University Press, 1984, p. 16)

Police are | ooking for a man in connection wit

known that thesus  'isaman in higa  ?thirties, is lightly built, and 3 about five feet
eightinchega % He has small eyes  5a pale complexion with shouldiem 8 brown
hair. He isweldre 7, wears a gold ringon____ 8left hand, and speak&  ° a British
accent. Police beliee  '°is still carrying the gumis __ *in the robbery, and membess
12the public are warned nbt __ ®approach him but insteadtot  *the polce immediately if
he issig 5 Extreme caution is urged in approaching the suspect.

Passage 2: Test passage fAAdverti semento

(Based on the reading mat er i aAcadénmichllg Spebkitgy mat e
Kayfetz & Spice, Hineley & Hialey, 1987, p. 109)

Radio remains a vital force in advertising, but television dominates the media world today. It is only
natural that television hdmc  '8the dominant advertising mediumwe 7. An important

lesson that wai  8learned about advertising on radio  ° applicable to television also; in

amar 20 flooded with numerous products, tlee %' of the ad wag  ??least as important

as thecon 23, When advertising on television began, ?*was a challenge singglver 2%

could now picture the produat 26 well as describe itimwo __ ?". Cigarette commercials in the
m__ 2-1950s showed scene after scene 2° springfields. Clearly thanes  30was that

smoking is a healthy, fresh and clean experience. How times have changed!
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Passage 3: Test passage fiSpace Shuttl eo

(Based on the readi ng ma tMeaningsinto WdrdbyeDo®h, donds| e a
& Mitchell, Cambridge University Press, 1984, p. 140)

The development of the space shuttle has dramatically reduced the cost of sending loads into space.
Theshu  3l'isareusable type  32space craft which takes  33from the earth ke aroc

3 and lands like apir . It can transport n@n __ 3%its own crew, bual 3 passengers,

and has &du 38 cargehold which iscap  3° of carrying large satellites “°a space

laboratory. I “*difficult to imagine thamm 42 opportunities that have been created by the

shu % One of the greatdvan % of having areusablep  *vehicle is thatit 46 take

one load afteano  “#7into orbit. Very largesp 8 stations cannot daun _ “°in their

complete formdire 0 from the earth, but they can be built piece by piece in space. The space
shuttle has been used as a general workhorse for the past thirtgryeérss scheduled to be retired

from service in 2011 after 135 launches.
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Appendix 51 Exploratory study vocabulary test items

Nouns
child
process
woman
computer
noise
shop
people
grass
student
company
boy
paper
film

fish
window
house
man
bottles
baby
box
carrot
story
camp
girl
phone
stone
taxes
walls
building
car
rabbit
vase
children
space shuttle
teacher
internet
alarm
machine
police

Verbs
help
message
walk
make
follow
cut
give
hit
throw
show
eat
open
draw
deliver
fire

do
pour
transport
carry
tell
take
leave
send
change
teach
pay
provide
wash
hunt
knock off
present
frighten
push
chase
hug
kiss
destroy
ruin
cover
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mower
state
photocopier
projector
wind

van

boss
garage
plane

radio
satellite
heat
country
foundations
trees
carwash
wolf

ball
professor
email
rocket
horse
crocodile

dog
bird
bear
boat
bike
tank

machine gun

wine
cake
chocolate
nuts
cigarette
fire

train
water
plants
homework
cat
chicken
kittens
news
parasol
shade

light
stop
repair
ride
break
improve
annoy
find
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Appendix 61 Exploratory picture decision task items

Critical items

The man is told by the woman

The dog is frightened by the horse
The crocodile is eaten by the man
The man is paid by the woman

The boy is pushed by the girl

The dog is chased by the bird

The boy is hugged by the bear

The boy is hit by the ball

The baby is kissed by the man

The child is carried by the dog

The computer is messaged by the phone
The boat is transported by the car
The car is hit by the bike

The tree is hit by the car

The tank is destroyed by the nhate gun
The wine is ruined by the cake

The chocolate is covered by the nuts
The cigarette is lit by the fire

The train is stopped by the car

The water is covered by the plants

Distractors

The woman tells the man

The horse frightens the dog
Theman eats the crocodile

The woman pays the man

The girl pushes the boy

The bird dhases the dog

The bear hugs the boy

The ball hits the boy

The man kisses the baby

The dog carries the child

The phone messages the computer
Thecar transports the boat

The bike hits the car

The car hits the tree

The machine gun destroys the tank
The cake ruins the wine

The nuts cover the chocolate

The fire lights the cigarette

The car stops the train

The plants cover the water
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Fillers

The boy does the homework

The woman is building the house
The fox ate the chicken

The students have finished the exam
The dog chases the cat

The woman is driving the car

The boy made the cake

The fish have swum a long way

The man puts on a hat

The woman is planting some flowers
The child drank the milk

The people have climbed the mountain
The oven bakes the bread

The boat is transporting the bananas
The film scared the audience

The company makes shoes

The newspaper reports the news
The radio is playing music

The shop sold books

The bank has made a profit



Appendix 71 Exploratory study JT items

Critical items

The child is being helped by the teacher

The process being helped by th&ernet

The woman being sent a message by the man

The computer is being send a message by the phone
The dog is being walked by the boy

The noise is being make by the alarm

The woman is being make dinner by the man

The shop is being made chocolate by the machine
The person is being followed by the police

The grass is being cutting by thewer

The student is being giving homework by the teacher
The company is being given money by the state

The boy has been hit by the girl

The paper has eaten by the photocopier

The boy has thrown the ball by the girl

The film has been showed to thedience by the projector
The fish has been caught by the children

The window has been opened by the wind

The child has been draw a cartoon by the man

The building has been provided protection by the trees
The man has been fired by the boss

Therepair has been doing by the garage.

The child has been pouring milk by the woman

The house has been delivered groceries by the van
The baby was carried by the man

The box carried by the plane

The baby taken to the cot by the woman

The camp watkeft supplies by the plane

The man was change by the woman

The stone was changed by the heat

The woman was shown the picture by the man

The wall was give strength by the foundations

The dog was washed by the boy

The car was washing by tkarwash

The student was presenting an award by the professor
The computer was given a virus by the email

The dog eaten the rabbit

The radio has broken the news

The boy has given the girl flowers

The parasol given the table shade

The woman hateach the man

The boy has sent the girl a letter

The satellite has send the phone a message
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The wolf has been hunt the rabbit

The washing machine has been washing the clothe
The teacher has been giving the students tests
The rocket has been carry the space shuttlesjraioe



Appendix 81 Intervention items

Noun focusedi session one

Task 1

The koala is watching
The child is transported
The man is eating

The glass is filled

The dog is following
The bag is hitting

The boat is transporting
The ball is chasing

The boy is filmed

The bear is hugged
The phone is messaged
The bag is carried

The car is chased

The boy is asked

The lion is asking
Thekoala is watched
The child is transporting
The man is eaten

The glass is filling

The dog is followed
The bag is hit

The boat is tranported
The ball is chased

The boy is filming

The bear is hugging
The phone is messaging

Task 2

The monkey is seen
The student is showing
The girl is sent

The man is feeding
The match is lit

The book isholding
The robot is made
The fire is burning
The plant is hidden
The man is watching
The cart is pulled
The train is taking
The cat is asked

The cat is following
The man is stopped
The cat is showing
The monkey is seeing
The student is shown
The girl is sending
The man is fed

The match is lighting
The book is held
Therobot is making
The fire is burnt

The plant is hiding
The man is watched

Task 3

The ghost iscared by the fly

The bird is asking the cat

The crocodile is watched by the man
The cat is paying the dog

The woman is cooked for by the mar
The satellite is messaging the watch
The tree is hit by the car

The paper ifighting the candle

The phone is shown by the girl

The machine is fixing the woman
The baby is carried by the pram

The camera is seeing the cat

The cat$ held by the basket

The boy is taking the boat

The boy is hidden by the box

The sheep is pulling the truck

The ghost is scaring the fly

Thebird is asked by the cat

The crocodile is watching the man
The cat is paid by the dog

The woman is cooking for the man
The satellite is messaged by the wat
The tree is hitting the car

The paper is lit by the candle

The phone is showing the girl

The machine is fixed by the woman
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Task 4

The mouse is frightened by the cat
The child is helping the woman
The boy is asked by tigirl

The child is kissing the father

The gun is destroyed by the plane
The pizza is ruining the ice cream
The yoghurt is covered by the fruit
The phone is asked by the man
The boy is following the cheese
The boat is stopped by theman
The man is pushing the bike

The person is cleaned by the bath
The boy is finding the plane

The man is hit by the wardrobe
The fish is seeing the camera

The mouse is frightening the cat
The child is helped by the woman
The boy is asking the girl

The child is kissed by the father
The gun is destroying the plane
The pizza is ruined by the ice cream
The yoghurt is covering the fruit
The phone is asking the man

The boy is followed by the cheese
Theboat is stopping the woman
The man is pushed by the bike



The bag is carrying
The car ischasing
The boy is asking
The lion is asked

Noun focusedi session two

Task 1

The elephant is asked
The boy is hugged

The lion is watched

The girl is asked

The bottle is filled

The satellite is messaged
The bike is transported
The bike is chased

The woman is hit

The boy is followed

The dog is chased

The cat is carried

The plant is eaten

The tablet is filmed

The basket is covered
The plane is transported
The elephant is asking

The cart is pulling
The train is taken
The cat is asking
The cat is followed
The man is stopping
The cat is shown

Task 2

The elephant is seen
The teacher is shown
The boy is sent

The child is fed

The candle is lit

The shelf is held

The machine is made
The boy isburnt

The man is hidden
The satellite is watched
The horse is pulled
The child is taken
Thephone is asked
The toy is followed
The rock is stopped
The picture is shown
The elephant is seeing

The baby is carrying the pram
The camera is seen by the cat

The cat is holding the basket
The boy is taken by the boat
The boy is hiding the box

The sheep is pulled by the truck

Task 3

The ghost is scaring the fly

The bird is asked by the cat
Thecrocodile is watching the man
The cat is paid by the dog

The woman is cooking for the man
The tree is hit by the car

The paper is lit by the candle

The robot is fixed by the woman
The child is carrying the pram
The camera is seen by the cat
The cat is holding the basket

The boy is taken by the boat

The boy is hiding the box

The satellite is messaged by the watch

The phone is showing thggrl
The sheep is pulled by the truck
The fly is scared by the ghost
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The person is cleaning the bath
The boy is found by the plane
The man is hitting the wardrobe
The fish is seen by the camera
The train is stopped by the bike
The train is stopping the bike

Task 4

The mouse is frightened by the cat
The child is helping the woman
The boy is asked by the girl

The child is kissing the father

The gun is destroyed by thiape
The pizza is ruining the ice cream
The yoghurt is covered by the fruit
The phone is asked by the man
The boy is following the cheese
The boais stopped by the woman
The man is pushing the bike

The person is cleaned by the bath
The boy is finding the plane

The man is hit by the wardrobe
The fish is seeing the camera

The cat is frightening the mouse
The woman is helped by the hi



The boy is hugging
The lion is watching
The girl is asking

The bottle is filling

The satellite is messaging
The bike is transporting
The bike is chasing
Thewoman is hitting
The boy is following
The dog is chasing
The cat is carrying

The plant is eating

The tablet is filming
The basket is covering
The plane igransporting

Cue focused session one

Task 1

The koala is watching
The child is transported
The man is eating

The boy is filmed

The koala is watched
The child is transporting
The man is eaten

The boy is filming

The ball is chasing

The bear is hugged
The phone is messaged
The cat is covered

The teacher is showing
The boy is sending
The child is feeding
The candle is lighting
The shelf is holding
The machine is making
The boy is burning

The man is hiding

The satellite is watching
The horse is pulling
The child is taking

The phone is asking
The toy is following
The rock is stopping
The picture is showing

Task 2

The monkey is seen
The student is showing
The girl is sent
Theman is feeding
The match is lit

The book is holding
The robot is made
The fire is burning
The plant is hidden
The man is watching
The cart ispulled
The train is taking

The cat is asking the bird

The man is watched by crocodile
Thedog is paying the cat

The man is cooked for by the woman
The car is hitting the tree

The candle is lighting the paper

The woman is fixing the robot

The pram is carried by the child

The cat is seeing the camera
Thebasket is held by the cat

The boat is taking the boy

The box is hidden by the boy

The watch is messaging the satellite
The girl is shown by the phone

The truck is pulling the sheep

Task 3
The ghost is scared by the fly
The bird is asking the cat

The crocodile is watched by the mal

The cat is paying the dog

The woman is cooked for by the ma
The satellite isnessaging the watch

The tree is hit by the car

The paper is lighting the candle
The phone is shown by the girl
The machine is fixing the woman
The baby is carried by the pram
The camera is seeing the cat
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The girl is asking the boy

The father is kissed by the child
The plane is destroying the gun
The ice cream is ruined by the pizz
Thefruit is covering the yoghurt
The man is asking the phone

The cheese is followed by the boy
The woman is stopping the boat
The bike is pushed by the man
The bath is cleaning the person
The plane is found by the boy
The wardrobe is hitting the ma
The camera is seen by the fish
The train is stopped by the bike
The bike is stopping the train

Task 4

The mouse ifrightened by the cat
The child is helping the woman
The boy is asked by the girl

The child is kissing the father

The gun is destroyed by the plane
The pizza is ruining the ice cream
The yoghurt is covered by the fruit
The phone is asked by thean

The cheese is following the boy
The boat is stopped by the woman
The bike is pushing the man

The person is cleaned by the bath



The ball is chased

The bear is hugging
The phone is messaging
The cat is covering

The glass is filling

The dog is followed
The boat is transporting
The bag is carried

The glass is filled

The dog is following
The boat is transported
The bag is carrying
The bag is hitting

The car is chased

The boy is asked

The lion is asking

The bag is hit

The car is chasing
Theboy is asking

The lion is asked

Cue focused session two

Task 1

The elephant is seen
The teacher is shown
The boy is sent

The child is fed

The elephant is seeing
The teacher is showing
The boy is sending
The child isfeeding
The phone is asked

The cat is asked

The cat is following
The man is stopped
The cat isshowing
The monkey is seeing
The student is shown
The girl is sending
The man is fed

The match is lighting
The book is held

The robot is making
The fire is burnt

The plant is hiding
The man is watched
The cart is pulling
The train is taken
The cat is asking
The cat is followed
The man is stopping
The cat is shown

Task 2

The elephant is asked
The boy is hugged

The lion is watched

The girl is asked

The bottle is filled

The satellite is messaged
The bike is transported
The bike is chased

The woman is hit

The cat is held by the basket

The boy is taking the boat

The boy is hidden by the box

The sheep is pulling the truck

The ghost is scaring the fly

The bird is asked by the cat

The crocodile is watching the man
The cat is paid by the dog

The woman is cooking for the man

The satellite is messaged by the wa

The tree is hitting the car

The paper is lit by the candle

The phone is showing the girl

The machine is fixed by the woman
The baby is carrying the pram
Thecamera is seen by the cat

The cat is holding the basket

The boy is taken by the boat

The boy is hiding the box

The sheep is pulled by the truck

Task 3

The boy is findinghe plane

The man is hit by the wardrobe
The fish is seeing the camera
The mouse is frightening the cat
The child is helped by the woman
Theboy is asking the girl

The child is kissed by the father
The gun is destroying the plane
The pizza is ruined by the ice crea
The yoghurt is covering the fruit
The phone is asking the man

The cheese is followed by the boy
The boat is stopping theoman
The bike is pushed by the man
The person is cleaning the bath
The boy is found by the plane
The man is hitting the wardrobe
The fish is seen by the camera
The train is stopped by the bike
The train is stopping the bike

Task 4

The woman is helped by the child The fly is scared by the ghost
The cat is frightened by the mouse The cat is asked by the bird

The girlis asked by the boy
The father is kissed by the child

The man is watched by crocodile
The dog is paid by the cat

The plane is destroyed by the gun The man is cooked by theoman
The ice cream is ruined by the pizz: The watch is messaged by the satel
The fruit is covered by the yoghurt The car is hit by the tree

The bike is stopped by the train
The man is asked by the phone
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The candle is lit by the paper
The girl is shown by the phone



The toy is followed
The rock is stopped
The picture is shown
Thephone is asking
The toy is following
The rock is stopping
The picture is showing
The candle is lit

The shelf is held

The machine is made
The boy is burnt

The candle is lighting
The shelf is holding
The machine is making
The boy is burning
The man is hidden
The satellite is watched
The horse is pulled
The child is taken

The man is hiding

The satellite is watching
The horse is pulling
The child is taking

The boy is followed
The dog is chased

The cat is carried

The plant is eaten

The tablet is filmed

The basket is covered
The plane is transported
The elephant is asking
The boy is hugging
The lion is watching
The girl isasking

The bottle is filling

The satellite is messaging
The bike is transporting
The bike is chasing
The woman is hitting
The boy is following
The dog is chasing
The cat is carrying

The plant is eating

The tablet is filming
The basket is covering
The plane igransporting

The cheese is followed lie boy

The woman is fixed by the robot

The woman is stopped by the boat The pram is carried by the child

The bike is pushed by the man

The bath is cleaned by the person

The plane is found by the boy
Thewardrobe is hit by the man
The camera is seen by the fish
The child is helping the woman
The mouse is frightening the cat
The girl is asking the boy

The child is kissing the father
The gun is destroying the plane
The pizza is ruining the ic@eam
The yoghurt is covering the fruit
The train is stopping the bike
The phone is asking the man
The boy is following the cheese
The boat is stopping the woman
The man is pushing the bike
The person is cleaning the bath
The boy is finding the plane
The man is hitting the wardrobe
The fish is seeing the camera
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The cat is seen by the camera
The basket is held by the cat

The boat is taken by the boy

The box is hidden by the boy

The truck is pulled by the sheep
The fly is scaing the ghost

The cat is asking the bird

The man is watching the crocodile
The dog is paying the cat

The man is cooking for the woman
The watch is messaging the satellite
The car is hitting the tree

The candle is lighting theaper

The girl is showing the phone

The woman is fixing the robot
The pram is carrying the child
The cat is seeing the camera

The basket is holding treat

The boat is taking the boy

The box is hiding the boy

The truck is pulling the sheep



Appendix 91 Eye-tracking list logic

Key

V2 V3 V4 V5 V6

V1

Iltem

10
11
12
13
14
15
16
17
18

19
20
21

22
23
24
25
26
27

28
29
30
31

32

33
34
35
36
37

38
39
40

41

42

43
44
45
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a7
48

367



Appendix 107 Eye-tracking items
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A - full passive

The boy has been hugged by the bear for a while
The man has been seen by the panda over there
The baby has been kissed by the man for a while

The dog has been frightened by the horse for a whil
The bird has been heard by the monkey over there

The child has been fed by the woman over there
The wine has been ruined by the cake over there
The cigarette has been lit by the fire over there
The train has been stopped by the car for a while
The water has bearovered by the plant over there
The bus has been chased by the car over there

The plane has been followed by the helicopter over

there
The boy has been hidden by the rock for a while
The child has been pulled by the car over there

The person has been cleaned by the shower over tt

The man has been fixed by the robot over there
The child has been carried by the bike over there
The bird has been held by the cage for a while
The picture has been shown by the girl abere
The wheel has been chased by the cat over there
The camera has besren by the thief over there

The camera has been filmed by the boy for a while

The paper has been burnt by the girl over there

The box has been transported by the cat over there

The child is carried by the dog over there
The boy is pushed by the girl over there

B - reduced passive

The boy has been hugged for a while
The man has been seen over there
The baby has been kissed for a while
The dog has been frightened for a while
The bird has been heard over there
The child has been fedrer there

The wine has been ruined over there
Thecigarette has been lit over there
The train has been stopped for a while
The water has been covered over there
The bus has been chased over there

The plane has been followed over there
The boy has been hidden for a while
The child has been pulled over there
The person has been cleaned dhere
The man has been fixed over there
The childhas been carried over there
The bird has been held for a while

The picture has been shown over there
The wheel has been chased over there
The camera has been seen over there
The camera has been filmed for a while
The paper has been burnt over there
The box has been transported over there
The child is carried over there

The boy is pushed over there
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C - active

The boy has been hugging the bear for a while
The man has been seeing ganda over there

The baby has been kissing the man for a while
Thedog has been frightening the horse for a while
The bird has been hearing the monkey over there
The child has been feeding the woman over there
The wine has been ruining the cake over there
The cigarette has been lighting the fire over there
The train has been stopping the car for a while
The plant has been covering the water over there

The bus has been chasing the car over there
The plane has been following the helicopter over
there

The boy has bedniding the rock for a while

The child has been pulling the car over there
The person has been cleaning the shower over the
The man has been fixing the robot over there
The child has been carrying the bike over there
The bird has been holding the cage for a while
The picture has been showing the girl over there
The wheel has been chasing the cat over there
The camera has been seeing the thief over there
The camera has been filming the boy favtile

The paper has been burning the girl over there
The box has been traporting the cat over there
The child is carrying the dog over there

The boy is pushing the girl over there



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

The man is asked by the woman over there
The crocodile is eaten by the man over there
The man is helped by the woman for a while
The boy is beaten by the girl over there

The computer is messaged by the phone over there

The boat is transported by the car over there
The computer is shown by the TV over there
The tree is hit by the car over there

The tank is destroykby the gun over there
The car is carried by the bag over there

The woman is pushed by the door over there
The boy is followed by the truck for a while
The man is found by the helicopter over there
The boy is hit by the snow over there

The girl is watched by the camera for a while
The child is taken by the toy over there

The computer is told by the woman over there
The helicopter is followed by the man over there
The car is stopped by the girl for a while

The bag is taken by the dog over there

The ball is hit by the girl over there

The donut is eaten by the man over there

The man is asked over there

The crocodile is eaten over there
The man is helped for a while
The boy is beaten over there

The computer is messaged over there
The boat is transported over there
The computer is shown over there
The tree is hit over there

The tank is destroyed over there
The car is carried over there

The woman is pushed over there
The boy is followed for a while
The man is found over there

The boy ishit over there

The girl is watched for a while
The child is taken over there

The computer is told over there
The helicopter is followed over there
The car is stopped f@ while

The bag is taken over there

The ball is hit over there

The donut is eaten over there

369

The man is asking the woman over there
The crocodile is eating the horse over there
The man is helping the woman for a while
The boy is beating the girl over there

The computer is messaging the phone over there
The boat is transporting the car over there
The computer is showing the TV over there
The tree is hitting the car over there

The tank is destroying the gun over there
The bag is carrying the car over there

The woman is pushing the door over there
The boy is following the truck for a while

The man is finding the helicopter over there
The boy is hitting the snow over there

The girl is watching the camera for a while
The child is taking the toy over there

The computer is telling the woman over there
The helicopter is following the man over there
The car is stopping the girl for a while

The bag is taking the dog over there

The ball is hitting the girl over there

The donut is eating the man over there



Appendix 117 Eye-tracking fillers and distractors
Distractors

The boy that the girl kisses is over there.

The cat that the dog is beating is over there

The boy that is greeting the girl is happy.

The book that the boy has been putting the box on is over there.
The coffee that the gigours into the milk is bitter.

The book that the boy is pressing a bag on is over there.

The napkin that the girl has been placing on the plate is clean.
The chair that the boy pushes the table towards is over there.
The butterfly that is chasing thatas red

The fish that the frog has been scaring is over there.

The elephant that greets the panda is happy

The bear that the gorilla greets is over there

The man that is hearing the boy is tall

The giraffe that the monkey asks is over there.

Theson that calls the mother is blond

The boy that is calling the grandpa is over there

The chicken that the cow has been seeing is brown

The man that chases the computer is over there.

The dog that the bird calls is over there.

The fish that ishasing the dolphin is green.

The cat that the dog has been chasing is small.

The dog that the cat beats is over there.

The man that is eating the whale is hungry.

The girl that the boy is kissing is over there.

The girl that the boy has begreeting is happy.

The box that the boy puts on the book is over there.

The milk that the girl is pouring into the coffee is sweet.

The bag that the boy has been pressing on a book is over there.
The plate that the girl places on the napkin is clean.

The table that the boy has been pushing the chair towards is over there.
The cat that has been chasing the butterfly is pink

The frog that scares the fish is over there.

The panda that greets the elephant is big

The gorilla that the bear is greetingoiger there

The dolphin that has been chasing the fish is blue.

The boy that the man hears is short

The monkey that is asking the giraffe is over there.

The mother that has been calling the son is blond

The grandpa that has been calling the bayves there

The cow that sees the chicken is brown
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The computer that the man is chasing is over there.
The bird that the dog is calling is over there.

Fillers

The boy does the homework over there

The woman is building the house for a while
The foxate the chicken over there

The students have finished the exam

The dog chases the cat for a while

The shelves are holding the books over there
The washing machine cleaned the clothes
The boy has finished his dinner over there
The woman is drivinghte car over there

The boy made the cake over there

The oven is cooking the chicken for a while
The van transported the bananas over there
The film has entertained the audience

The fish have swum a long way

The man puts on a hat over there

The company makes shoes

The woman is planting some flowers for a while
The radio reported the news for a while

The child drank the milk

The people have climbed the mountain

The shop sold books

The bank has made a profit

The radio is playing music for a while

The book tells a story
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Appendix 127 Eye-tracking comprehension questions

Target

The dog that chases the cat is big.

The boy does the homework over there

The fox ate the chicken over there

The students have finished the exam

The coffeethat the girl pours into the milk is bitter.
The dog chases the cat for a while

The shelves are holding the books over there
The butterfly that is chasing the cat is red

The washing machine cleaned the clothes

The elephant that greets the panda is happy
The man that is hearing the boy is tall

The boy has finished his dinner over there

The son that calls the mother is blond

The woman is driving the car over there

The chicken that the cow has been seeing is brown
The boy made the cake over there

The oven is cooking the chicken for a while

The fish that is chasing the dolphin is green.

CcQ

Was there a dog?

Was there some homework?
Was there a cat?

Was there a teacher?

Was there some wine?

Was the dog sleeping?

Were the shelves over there?
Was the butterfly pink?

Was the washing machine cleaning the clothes?
Was there an elephant?

Was there a chicken?

Was the boy cooking dinner?
Was there a boy?

Was the car moving?
Wasthere a elephant?

Was there a pizza?

Was the chicken cooked?

Was there a dolphin?
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Correct response
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The van transported the banaasr there

The film has entertained the audience

The fish have swum a long way

The man that is eating the whale is hungry.

The man puts on a hat over there

The girl that the boy has been greeting is happy.
The company makes shoes

The woman is planting some flowers for a while

The radioreported the news for a while

The plate that the girl places on the napkin is clean.

The child drank the milk

The cat that has been chasing the butterfly is pink
The people have climbed the mountain

The shop sold books

The bank has made a profit

The radio is playing music for a while

The book tells a story

Was there a van?

Was the audience laughing?
Was there a bird?

Was there a whale?

Was the man over there?

Was there a girl?

Was the company selling shoes?
Were the flowers in the street?
Was the news in the paper?
Was there a plate?

Was the child running?

Was thebutterfly pink?

Was there a sea?

Were there some shoes?

Was there a cafe?

Was the music on the radio?

Was there a book?
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Appendix 137 Eye-tracking instructions

Slide 1:

We will now set up the eye-tracker.

This will take a couple of minutes. Thank you for your patience.

Slide 2:

Listen to the sentence and look at the pictures

NS

Audio: The banana is yellow
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Slide 3:

IF you see a question....

Press Y for YES
Press N for NO

Was there a banana?

Press any key to move to the next screen

Slide 4:
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