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1. Introduction

Strictly speaking, the job of a linguist is to figure out how language
works—howit is usedhowit is acquired,how it is representedn the brain, how it
changesvertime,andsoforth. Most linguistswould, | think, steerclearof the sorts
of practicalissueghatarisein the caseof languagepedagogysuchasthe question
of howasecondanguageshouldbe taughtor the questionof why it is so difficult
to teachlanguagen thefirst place.Nonethelesst is alwaysworthwhile to be on the
lookout for ideasthat might offer insightsinto the problemsfaced by language
teachersn theirevery-daywork.

With thatin mind, the purposeof this paperis to explorea setof proposals
pertainingto memory,learning,andgrammar—thregghenomendhatlie atthe heart
of both languagepedagogyand contemporarylinguistic theory. Although | don’t
intendto sayanythingabouthowlanguageshould betaught,| will try to explorean
apparentontributionthatthesgproposalsnaketo understandingvhy certainthings
aresodifficult to teach.

Thetwo particularphenomenan which | wishto concentrateareagreemenand
past tensemarking. Both involve suffixes that are relatively low in perceptual
salience,which is of potential importance since salienceis known to have a
facilitative effectin the caseof first languageacquisition(Li, Leonard& Swanson
1999)aswell as secondanguagdearnng (e.g., Goldshneide& DeKeyser2005).
Indeed Ellis (2006:171)specificallymentionssalienceasafactorthatcontributesto
the difficulty of verbalinflection for secondlanguagelearners;see also Bayley
(1994,1996).

However,morethana lack of salienceseemgo underliethedifficulty of verbal
inflection. Agreementand tensemarking are known to be problematiceven for
instructedlearnerswho receiveexplicit training in their form and use. Moreover,
learnersvho haveno difficulty hearingor producingthe final consonanin raise
(/rez/)andraid (/red/), for example maystill say pay whenthey should say pays
(/pez/)or paid (/ped/):

" | thank Kevin Greggandvarious membersof the audienceat the meeting of the Pan-Pacific
Associationof AppliedLinguisticsfor helpful questionsandcomments.In addition,| would like

to expresany deepgratitudeto ProfessorkKyung-JaPark, Michiko Nakano,Nak SeungBaek,
Hikyoung Lee,andtheir teamof assistantsor theirwork in organizingthe PAAL Conferenceand
for their greatkindnesgo me duringmy stayin Chuncheon.

! Klein et al. (2004)claim that L2 learners’ problemswith tenseinflection is phonologicalin

nature noting thatthe 66 adultlearnerdn a studythey conducteddid betteron the /Id/ allomorph
thanon /t/ or /d/, andthat therewas no effect for aspect.However,Klein et al's task involved



I'll beginby outlining a view of memoryandlearningthathas beencentralto
my ownrecentwork on syntaxandlanguageacquisition(e.g.,O’Grady 2005).I'll
thentry to explainhow this view canshedlight on the difficulties associatedvith
verbal agreementand past tensemarking. Crucially though—andthis is where
linguistic analysiscomesinto the picture, an understandingf thesedifficulties
drawsnot only on a theory of memoryand a theory of learning, but also very
crucially on atheoryof howagreemenandtensework.

2. Two types of memory

The startingpoint for my discussionis the distinction betweentwo memory
systemghatdatesbackat leastto Cohen& Squire(1984;seealso Cohen1980).
Overthelasttwo decade®r so,anincreasingamountof work has suggestedhat
thisdistinctionis crucialto understandingariousimportantphenomenahatarisein
theacquisitionanduseof language.

Thefirst systemdeclarativememoryunderlieghelearningand storageof facts
and events, including arbitrary information (e.g., grizzly bears are brown).
According to Ullman (2001:106),learning of this sort is subservedby medial
temporallobe regionssuchasthe hippocampusalthoughthe memorieseventually
becomedependentupon neuro-corticalregions, particularly in the temporal and
temporo-parietadobes.

Fromalinguistic perspectivethemostcrucial claim aboutdeclarativememoryis
simply thatit underliesknowledgerelatingto words, including their meaning,their
pronunciation,and their use. This is of coursethe sort of information that is
normally associatedwith the lexicon (or mental dictionary) in contemporary
linguistictheories.

A sideeffectof learningvia declarativememoryis thatthe storedinformationis
oftenrelatively accessibldo consciousawarenessWith only a little effort, we can
explicitly recallthatthe Declarationof Independencéook placein 1776,thatJapan
is to the eastof Korea,thatthe noun peopleis inherently plural, that destroyis a
transitiveverb,andsoforth.

The second memory systemrelevant to language,procedural memory is
involved in the learningand use of a broadrangeof motor and cognitive skills,
especiallythoseinvolving sequencegPinker & Uliman 2002:457)—everything
from skating,to playingthepiano,to doing arithmetic.lIt is believedto be rootedin
frontal/basal ganglia structures,especially in the brain’s left hemisphere,with
possibleparticipationby inferior parietalregionsaswell (Ullman2001:106).

On the linguistic side, procedural memory is thought to support the
computationsand symbolmanipulationassociatedvith what is traditionally called

writing verbsthat were heardin a story read aloud by a native speaker.Such a task involves
perceptiomratherthanthe useof inflection in the courseof actualspeechandhasnothingto say
aboutwhy eveninstructedearnershaveso muchtrouble using the pasttensein their own speech
andwriting.



‘grammar,’ including syntax, non-lexical semantics,morphology, and phonology
(Ullman2001:107).

In contrasto declarativememory theoperationof proceduralmemoryis largely
unconscious—wehave essentiallyno awarenesf what allows us to form or
interpretsentenceand(at leastin the caseof a first language)no recollectionof
everhavinglearnedo do so.

Thedeclarative/proceduraistinctionis potentiallyrelevantto our understanding
of atleastsomeof the differencesbetweenfirst languageacquisitionand second
languageacquisition.As Ullman, Paradis(2004),and othershave noted, thereis
reasonto think that age diminishesthe ability of proceduralmemoryto support
learning and computationaloperations forcing adult secondlanguagelearnersto
rely moreheavilyon declarativememorythando childrenacquiringa first language.
This shiftin resourcefiasawide rangeof consequencestleastsomeof which can
bediscernedn problemdamiliar to every secondanguageteacher.The acquisition
of verbalinflectionin Englishis acasdn point.

3. The agreement problem
At first glance, subject-verbagreementin English is an unusually simple
phenomenowhosekey propertiesanbestatedoughlyasfollows.

(1) A presentenseverbagreesvith its subject.

We seethe apparenteffectsof this rule in contrastssuch as the one exemplified
below.

(2)a. Verbin thepresentensewith asingularsubject:

Thatstudentwvorkshard.
Il Se 3sg

b. Verbin thepresentensewith apluralsubject:

Thosestudentsvork hard.
NP 3pl

English verbal agreementis commonly described as ‘easy,” ‘simple,’
‘transparent,’ and ‘straightforward’ (Krashen 1982:17 & 97, Ellis 1990:167,
Eubank 1994:84, Jiang 2004:624). Yet, it is enormouslydifficult for second
languagdearnergo usethe third personsingularsuffix accuratelyin the courseof
normalspeechFor example,in Stauble’s(1984) cross-sectionatasestudy of the
acquisition of English by six adult native speakersof Spanishand six native
speakerof Japanesegventhe advancedearnershad very significant difficulties.
(TheJapanesspeakerproducinghe-s suffix correctlylessthan20% of thetime.)
Alongsimilarlines,Lardiere(1998a,byeportsthatevenafter 18 yearsin the United
Statesthe Chinese-speakingubjectshe studied omitted agreementon thematic



verbs98% of thetime, despitehaving masteredmany other phenomenaincluding
pronominalcase negationandtherelativeorderingof adverbsandverbs.SeeDulay
& Burt(1973,1974),Anderser(1978) Makino (1980),Aaronson& Ferres(1987),
and Hawkins (2003:38ff) for further documentationof the generaldifficulty of
agreement.

Why shouldsubject-vertagreemenbeso difficult? Theanswer] think, liesin a
very fundamental misunderstandinginvolving the nature of the agreement
phenomenoritself. As it is usually statedin pedagogicalgrammarand even in
discussion®f secondanguageacquisition,agreements treatedas a simple factual
matter—theform of a (presentense)verbin Englishis determinedby the person
andnumberof its subjecisee.e.g.,(1) above).In otherwords,agreemenis madeto
look like thetypeof informationthatcanlearnedandstoredin declarativememory,
alongsiddactsaboutthemeaninganduseof particularlexical items,thefact thatthe
weatherns warmin July, thatCanaddnastenprovincesandsoforth.

This s, | believe,fundamentallywrong.As | seeit, thereis no rule of subject-
verbagreemenin the normalsenseat all. Rather,the phenomenomf agreementn
English can only be understoodprocedurally—thatis, in terms of the on-line
computationabperationghatareusedto build sentencesneword at a time from
left to rightin thecourseof producton and comprehensionAny accountthatseeks
to understandr explain agreemenin terms of a static factual generalizationis
inherently unequippedto make sense of the propertiesassociatedwith this
phenomenon.

In fact, therearegoodlinguistic reasongor believing thatthe factual/ declarative
approachto agreementcannotbe right. One indication of this comesfrom the
existenceof patternsuchas(3) in which theverb agreesvith an NP otherthanits
subject.

(3)a. There igpaper on the desk.
3sg llISG

b. There argpencilson the desk.
3pl NP

In fact, there are even patternsin which the NP triggering agreementisn't an
argumenbf theinflectedverb.

(4)  Thereseemgto bepaper onthedesk].
3sg 11'Sc

2 For discussionof verbalagreemenproblemsin othersecondlanguagesseePrévost& White
(2000).Nothing that! sayhee shouldbe construedasinconsistentith their view that uninflected
verbsin the speectof secondanguagdearnerscannonethelesbefinite.



Moreover,atleastin colloquial English,it’'s possibleto find casesn which theverb
agreeswith just part of an NP—thefirst conjunctof the coordinateNP in (5), for
instance’

(5)  There is paper and ink] on the desk.
3sg 56

What do factssud asthesetell us aboutthe natureof agreemenin English?To
answetthis question,it is necessaryo focus on the processingmechanismghat
implementagreemenin thecourseof actualspeech.

4. The computation of agreement

As explainedin muchmoredetail in O’Grady (2005:90ff), agreementeflects
the interactionof lexical and computationalfactors.On the lexical side, inflected
lexical items can introduce an ‘agreementdependency’—theyarry personand
numbeirfeatureghatmustbe matchedat sone point with featureslsewheran the
sentenceTheagreementlependencieassociateavith the inflected form of English
verbscanberepresentedsfollows.

(6)a. remairs. V
3sg

b. is: \%
3sg

But howaresuchdependenciesesolved?Thelexiconis silent on this matter,and|
don’t believethat a grammaticalrule in the traditional senseis involved either.
Ratherthe phenomenomustbe understoodvith referenceto the functioningof a
particulartypeof computationakysem.

The computationalsystem that | have in mind is indistinguishablefrom a
processorit operate# alinear (‘left to right’) mannerjt combineslementsandit
checksto makesure that lexical requirementsare being satisfied.Moreover, its
functioningis constrainedy a singlegeneralconsiderationit seeksto reducethe
burdenon working memoryby carryingout its operationsat the first opportunity
(the‘Efficiency Requirement’).

Mattersarestraightforwardin a simple sentencesuch as One remains There,
combinationof one and remains createsan opportunity to resolve the verb’s

% In a surveyof twelve native speakersSobin (1997:324)reportsa meanacceptabilityrating of

3.58 out of 5 for sentencesuchasThereis abookandapenon thetable comparedo just.81 for

Thereareabookanda penon thetable with the plural form of the verb.

4 As explainedin O'Grady (2005:4), the term ‘computational’ simply means that sentence
formation and interpretationinvolve the application of operations (‘computations’) such as

combination featurematching,andso forth on symbols(suchaswords).



agreementlependencyleavingthe appearancef subject-verbagreement(l usea
checkmarkto indicateresolutiorof anagreementlependency.)

(7) Combination obneandremains resolution of the agreement dependency

[One remainsg]
I'SG 3sg

However,avery differentresultcomesaboutin a patternsuchas Thereis paper
on the desk Here the processorworking from left to right, first brings together
thereandis.

(8) [There is]
3sg

However,becauséherelacksnumberfeaturesno opportunityarisesto resolvethe
verb’sagreementlependencywhoseresolutiormustthereforebe postponed.

In the nextstep,the computationakystemcombineds with the nominal to its
right, creatinganopportunityto resolvetheverb’sagreementiependency.

(9) [There[is vpaper]]
3sg lllSG

This opportunityis immediatelyexploited, therebycreatinga patternin which the
verbagreewith anon-subjecNP.

It takesevenlongerto comeacrossan opportunityto resolve the agreement
dependencyn asentencasuchasThereseemso bepaperonthedesk

(10) a. Combinationof thereandseems

[There seem$
3sg

b. Combinationof seemsandto:

[There[ seems to] ]
3sg

c. Combinationof to andbe

[There[ seems [to be]]]
3sg

d. Combinationof beandpaper, resolutionof theagreementiependency:
[There [ seems [to [be paper]]]]
3sg\/ 11SG

Here again, the compuational systemdoes exactly what one would expect an
efficiency-drivenlinear processorto do—it resolvesthe agreementlependencyat



thefirst opportunity,eventhoughthis opportunitydoesnot involve an argumentof
theinflectedverb.

Yet adifferent resultoccursin the caseof patternssuchas Thereis paperand
ink onthedeskwhichis formedasfollows.

(11) a. Combinationof thereandis:

[There is]
3sg

b. Combinationof is andpaper, resolutionof theagreementiependency:
[There[is Paper]]
3sg llIsG

c. Combinationof paperandand
[There[is vIpaper and]]]
3sg I'Se

d. Combinationof andandink
[There[is [paper[and ink]]]]
3sd IISG

Thekey stephereis the secondone,in which the verb combineswith just thefirst
conjunctof the coordinatephrase,the nominal paper, creatingan opportunity to
resolvethe agreementdependencyThe end resultis the phenomenorknown as
‘partial agreement'—theverb agreeswith a subpartof one of its argumentsAs
expectedthis phenomenons only possiblewhenthe coordinateNP follows the
verb. Whereit appeargo theleft, andis thereforefully formed beforethe verb is
encounteredpartialagreemenis impossible.

(12) [Paperandink] are/*isonthedesk.

In sum,thereis no subject-verbagreemenper se in English. There are just
dependenciesinvolving person and number features, which—like other
dependencies—aresolvedoy the computationabystemat thefirst opportunity.
If the verb’s first argument(its ‘subject’) happensto carry features,then the
agreementdependenciesare resolved right away—qgiving the appearanceof
subject-vertagreementBut whenthe first argumentcarriesno featuresthe verb
mustlook elsewheréor away to resolveits agreementlependencies.

As aresult, Englishendsup with a seeminglyexotic systemof agreemenin
which the verb variously agreeswith its first argument(subject), its second
argumentthe argumentof anembeddedrerb, andthe first conjunctof its second
argument.



(13) Englishagreemenpatterns
a. agreementvith thefirst argumen{thesubject):
Paperis onthedesk.

b. agreementith thesecondargument:
Thereis paper onthedesk.

c. agreementwith theargumenbf anembeddederb:
Thereseemgto bepaper onthedesk].

d. agreementvith thefirst conjunctof acoordinateNP:
Thereis [paper andink] onthedesk.

Seenfrom the perspectiveof the traditional agreementrule, this range of facts
appeardo be quite strange.In redity, things makeperfectsenseif sentencesre
formedby a linear computationakystemthat simply resolvesdependenciesit the
first opportunity.

4. The acquisition of agreement

As wehavejustseenagreemenis aproceduralphenomenoim the sensethatit
is bestunderstoodin terms of real-time computationaloperationsthat seek to
resolveagreementiependencieatthefirst opportunity. This is true not just for the
patternsuchas(13b-d)in whichanNP otherthanthesubjectriggersagreementit
is truefor ALL casesf agreementjncluding the much simpler(13a). Where the
subjectarriespersonand numberfeatures,t presentsanimmediateopportunityto
resolve the verb’s agreementdependenciesand the computationalsystem takes
advantageof that opportunity, creating the illusion that English has a ‘rule’ of
subject-vertagreementn fact, though,the mechanismat work in thosesentences
areno different from thoseat morein the less commoncases—the&omputational
systemis responsibldor ALL agreemenpatterns.

Thecomputationakystemwhoseeffectswe havebeenconsiderings of course
embeddedn proceduramemory justasotherunconsciousautomatizedsystemsof
operationsare.Thisin turn helpsshedlight on at leastfour relatedand partially
overlappingphenomenassociateavith thedevelopmenbf agreementn the course
of secondanguageacquisition.

Age effects

It is well known that thereare strong age effects (sometimescalled ‘critical
period effects’) associatedwith the acquisition of morphosyntacticphenomena.
Classicevidencefor this comesfrom Johnson& Newport’'s (1989) study of 46
Korean-and Chinese-speakingubjects,who were alike in yearsof exposureto
English (roughly 10 years) but differed in terms of when that exposurefirst
occurredprior to agel5 versusafteragel7). Johnson& Newport'sresults,based



on anaurally presentegrammaticalityjudgmenttask, revealeda strongrelationship
betweenageof exposureto English and ultimate performanceon a number of
grammaticalphenomenaincluding agreement. (See DeKeyser2000 for a similar
conclusionbasedon different dataand for a defenseof Johnson& Newport's
methodology.)

This fits well with the declarative/proceduramodel of memory: whereas
declarativememorycontinuedo improve through childhoodand into adolescence,
theability of proceduraimemoryto supportlearningandcomputationabperations
diminisheswith age(Ullman 2001:108-092005:151-52).On the assumptiorthat
agreements a procedual phenomenonit is thereforenot surprisingthatit too is
subjecto ageeffects.

Task effects

It is well knownthatperformancewith regardsto agreemenvariesa greatdeal
dependingnthetask.Whereadearnerdypically do quite poorly on agreementn
naturalspeechtheir performancen testsituationscan be considerablybetter. For
example,in Bean& Gergen’s(1990) casestudy of an adult Chinese-speaking
learnerof English,the-s suffix wasusedcorrectlyin narrativesonly 5% of thetime,
butwassuppliedn 70% of the relevantcontextsn anoral morphologytest(Long
2003:500).Along similar lines, Larsen-Freemar& Long (1991:89) report that
performanceon agreementtasks involving reading and writing was elevated
comparedo othertasksin a seriesof experimentsconductedby Larsen-Freeman
with 24 adultESL learners.

Jiang(2004)devisedanintriguing experimento determingusthow deep-seated
L2 learners’ problemswith agreementare. Using a word-by-word self-paced
readingtask, he investigatedthe processingof patternssuch as the following by
nativespeakerandby Chinese-speakinigarnerof Englishasasecondanguage.

(14)a. Thebridgesto theislandwereabouttenmilesaway.
b. *The bridgeto theislandwereabouttenmilesaway.

Whereasnative speakersxhibit elevatedreadingtimes at the verb in the second
sentencetype in reactionto the agreementmismatch, secondlanguagelearners
showedno such effect eventhoughthey demonstratedormal knowledge of the

agreementads on awritten test®

° The correlationfor agreementwvas a relatively weak .29 (p < .05), but this may have been
becausethe task usedby Johnson& Newportto assessperformanceinvolved grammaticality
judgmentgatherthanproduction Seethe discussiorof taskeffectsbelow.
¢ English native speakerslso showeda longerreadingtime for the verbin the secondsentence
below, in reactionto the fact that the immediatelyprecedingnoun is plural. The L2 learners
showedno suchsensitivityto number.
() a. Thekeyto the cabinetwasrusty from manyyearsof disuse.

b. Thekeyto the cabinetsvasrusty from manyyearsof disuse.
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The picture that emerges from these studies fits well with the
declarative/procedurahodel.Accordingto Ullman’s theory(2001:109;2005:152),
older L2 learnersrely largely on declarative memory for morphosyntactic
phenomenaAs alreadynoted, this type of memoryis especially suited for the
learning and use of factual generalizationsthat are at the level of conscious
awareness—arguabtiiesortof informationthatpeoplecanaccesselatively easily
in atestsituation, wherethereis time to reasonaboutand apply explicitly stated
rules(e.g.,Krashen1982:17& 101-02)! In fact, Flegeet al. (1999:100)reportthat
the best predictor of performance by 240 Korean-speakingsubjectsin a
grammaticality judgment task involving agreementand other morphosyntactic
phenomenawas numberof yearsof educationin the U.S.—a variable that is
plausiblyassociateavith test-takingskills.

By contrastfactualgeneralizationsremuchlessusefulin naturalspeechwhich
callsfor automatize operationshatapplyvirtually instantlyandbeneattthe level of
consciousawareness—thesort of operationsthat make a heavy demandon
proceduramemory.

Frequency effects

It is well knownthatsecondanguagdearnershavebettercontrolof agreement
for copulaandauxiliary bethanfor thematicverbssuchaswork, study andso forth.
This tendencyhasbeenfound bothin casestudiesof individual subjectqLardiere
1998b)andin large cross-sectionastudies(Dulay & Burt 1973—151 Spanish-
speakingchild subjectsaged5 to 8; Dulay & Burt 1974—60 Spanish-speaking
child subjectsand 55 Cantonese-speakinghild subjectsaged 6 to 8; Bailey,
Madden& Krashen(1974—7ladultsubjects 33 Spanishspeakerand40 from a
variety of otherL1 backgroundsAndersen1978—89 Spanish-speakingollege-
level subjects; Makino 1980—777 Japanese-speakingadolescents; see
Goldschneide& DeKeyser2005for areview)?

Zobl & Liceras(1994:169)suggestthat the contrastbetweenbe and thematic
verbsreflects the free morpheme/boundnorphemedistinction—agreemenin the
copulais expressedby the form of theentireword (e.g.,is vs. are) ratherthanvia
suffixation (seevs. sees).® Hawkins (2003:63& 75) takesa someonedifferent
tack, proposingthatdevelopmenteflectsthe ‘building of syntacticrepresentations,’

" The learning/acquisitioncontrast that Krashen proposeshas many parallels in the SLA
literature—explicitvs. implicit knowledge (Bialystok 1978), nonautomaticvs. automatic(Ellis
1984), consciousintellectual understandingvs. integratedlinguistic competence(Hale 1988),
metalinguistic knowledgevs. implicit linguistic competencgParadis2004), so on. See Jiang
(2000:607)or areview.

8 Somestudiesreportgreatersucces®n copulabe than on auxiliary (but seeBailey et al. 1974,
who reportthe reversefinding). As Zobl & Liceras(1994:169)observe the two typesof be are
separateddy no morethanonerankin the studiegheyreview, andAndersen(1978) doesnot order
themwith respecto eachother.| will follow this practicehere.

® However,it is perhapswvorth noting that L2 learnersareapparentlynot so successfulvith the
auxiliary verbshaveanddo (Lardiere1998b:366-67).
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andthatbeactsasthe‘trigger’ for establishinghefunctionalcategoryinfl in which
agreementeaturesareultimatelyrepresented.

Frequencypresentsan obviousconfoundhere,though,sincebe (in its various
forms) is the secondmost commonword in English, after the determinerthe It
makesup 4.23%o0f thewordsin the British National Corpus,andis 15 timesmore
frequentthansay, the most commonly usedthematicverb® Moreover,a Google
searchof the Internetsuggestshat the inflected form is is about12 times more
frequenthanits third personatsingularcounterparsays (The asymmetrywould be
much,muchgreaterf wetookinto accounthecontractedorm-'s.)

Interestingly,the declarative/proceduralmodelhasa placefor frequencyin its
theoryof learning.Thekeyideais thatinformationcanbeintegratedinto procedural
memory with sufficient practice—thatis, with frequentuse in the course of
productiorand/orcomprehensiofUliman2001:1102005:152Paradi2004:41).

Therearevariousprecedentgor this idea.As notedby DeKeyser(1997:196-
97), for instance,Anderson’s(1992,1993) modelof cognitive architectureholds
that declarativeinformation (‘knowledgethat’) can be convertedinto procedural
information and undergoautomaticizationin accordancewith the power law of
practice.In fact, DeKeyserhimselfproposessuch a scenariofor morphosyntactic
developmenin secondanguageacquisition.

| amNOT suggestinghat frequencyis the sole determinantof developmental
order in secondlanguageacquisition (see Larsen-Freemanl976 for such a
proposal). To thecontrary,l agreewith Goldschneide& DeKeyser(2005),who
concluded, basedon a meta-analysisof 12 studiesinvolving more than 900
participantsthatfrequencyis only oneof severafactorsrelevantto morphosyntactic
developmenin SLA (othersincludephonologicakaliencesemanticcomplexity,and
morphophonologicalegularity).

However,| AM suggestinghatwhenthe differencesin relative frequencyreach
theorderof magnitudeassociateavith thecontrasbetweenbe on the onehandand
thematicverbson the otherhand,thereis a reasonabldikelinood of influence that
mustbe takeninto account.This is especiallythe caseif frequencyof usagehelps
determinghetype of memorysystemin which informationis storedandaccessed,
asproponent®f thedeclarative/procedurdiheorysuggest.

Transfer effects

Finally, thereis reasorto believethatthenatureof a learner’sfirst languagehas
someinfluenceon the rate and successof inflectional development(e.g., Eubank
1994:88ff). An illustration of particularinterestcomesfrom Hawkins (2003:58),
who suggestsa transferaccountfor the fact that the two advanced-ieel Spanish-
speakingearnersn Stauble’s(1984) study performedfar betteron Englishverbal
agreementhan did their two Japanese-speakingpunterparts(Spanish,but not
Japanesdjasarich systemof subject-vertagreement.)

10 http://iwww.eecs.umich.edu/~gstout/586/bncfreq.html/


http://www.eecs.umich.edu/~qstout/586/bncfreq.html/

12

Thisfits well with theideathattransferin secondanguageacquisitioninvolves
computationalroutines(i.e., processingoperations),as suggestedoy O’Grady
(2006). (Carroll 2003 and SharwoodSmith & Truscott 2006 have put forward
relatedideasseeO’Grady 2006for somediscission.)If thisis right, thenit is easy
to see why learners whose first language has verbal agreementenjoy an
advantage—theyave already developedroutinesin their proceduralmemory for
implementingsubject-verkagreementhatcanbecarriedoverto English,at leastto a
certainextent!* In contrastJearnersvhosenative languagesack agreemenhaveto
learnthe relevantroutinesfrom scratch,presumablyia the lesssuitabledeclarative
memory.

Summary

In sumthen,| havesuggestedhat despiteits apparentsimplicity, subject-verb
agreements difficult for secondanguagdearnersecausef thetype of memory
systemthat subtendsits acquisition and use—proceduraimemory rather than
declarativanemory.Thelinguistic factsline up very well behindthis hypothesisfor
thereasonsutlined in section4, English agreementannotbe implementedas a
factualgeneralizatioraboutthe relationshipbetweena verb and a subject.Rather,it
reflects the operation of an efficiency-driven computationalsysgem that draws
heavilyon theresourcesf proceduramemory.

Thismaywell bewherethe problemsbeginfor secondanguagdearnerssince
proceduralmemoryis simply not asavailableto supportlearningin older subjects
asit is in young children. As | have attemptedto show, this is turn leadsto the
symptomscharacteristiof agreemenin secondanguageacquisition—ageeffects,
taskeffects,frequencyeffects,andtransfereffects.

5. A note on past tense

Agreements only oneof severalinflectional phenomenahat createproblems
for secondanguagdearnersSpacedoesnot permit a comprehensivéreatmentbut
consideratiorof the developmenbf pasttenseinflection offers an opportunity to
broaderthescopeof our discussion.

Like agreementpasttensemarking appearsto be a transparenphenomenon
subjectto a simple factual generalization(e.g., Flege, Yeni-Komshian & Liu
1999:82).

(15) Thepasttensdorm is usedwhenaverbdenotesneventthatoccursprior to
themomentof speech.

" The natureandmotivation for transferis a perennialmystery, and many questionsarise with
respecto agreemenaswell. As Kevin Gregg(p.c.) notes,for instance,it would be helpful to
know whether speakersof languagesuch as English, which has relatively little agreement
inflection, do betterthan speakersof Japaneséwhich has no agreemeninflection) in learning
Italian, which hasa rich systemof agreementwith different forms for eachpersonand number
category.
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And like agreementpasttensemarking haslong beenknown to be difficult for
second language learners. For instance, in the 14 studies summarized by
Goldschneide& DeKeyser(2005:72) thepasttensesuffix -edneverrankedhigher
thanfourth out of the six morphemesurveyedfor accuracyof usage? (Seealso
Zobl & Liceras1994:170.)n Makino’s (1980) study of the elicited speeclof 771
Japanese-speakir@th and 9th graders,the regular past and irregular past were
rankedsixth and seventh,respectively,out of nine morphemesAndersen(1978)
uncovereda comparabldow rankingfor thepasttensan the writing of 89 Spanish-
speakindirst-yearcollegestudentsAnd soon.

Moreover,studiesof theacquisitionof the pasttensein the courseof second
languageacquisitionhave revealedevidenceof ageeffects (Johnson& Newport
1989),of taskeffects(Long2003:500,basedon Bean& Gergenl990),of transfer
effects(Dulay & Burt’'s 1974 comparisonof young (age 6 to 8) Spanishand
Cantonesdearnersof English) and frequencyeffects (Ellis & Larsen-Freeman
2006).

This clusterof propertiesis by now familiar andit pointstoward an obvious
conclusion—useof the past tense must draw on the resourcesof procedural
memory;declarativememoryby itself will not suffice.But what makespasttensea
proceduralphenomenon® particular,what sorts of computationsare requiredto
usethepasttensecorrectly?

Varioussuggestionfiavebeenmadein this regard.For example,thereis the
widely heldideathatuseof the pasttenserequiresmorphologicalcomputation,at
leastfor regularverbswherea productiverule of suffixation adds-ed to the stem
(e.g.,Pinker1999):* Butthis in itself cannotbe enoughto explain late masteryof
thepasttensesincea similar computations associatedvith the suffix -ing (walk +
ing), whoseacquisitionis relativelyunproblematide.g. Goldschneide& DeKeyser
2005).

At theotherextremejt hasbeensuggestedvithin the Principles-and-Parameters
framework that tenseis subjectto various invisible computations,including the
establishmenbf a relationshipwith the C(omplementizer)position, possibly via
movemen@atLF (En¢1987,Guéron& Hoekstral995).

| believe thata more promisingplaceto look for the reasonsunderlying the
relativedifficulty of tensdiesin its interactionwith aspect—agrammaticalcategory

2 The other five werdng, plural-s, the/a possessives, and third person, singulas.

Bt is sometimessuggestethat secondanguageearnerdnitially dobetteron irregularpasttense
forms (ate, went ran, etc.),which aretakenfully formedfrom the lexicon, thanon regulars(e.g.,

Ellis & Larsen-FreemaR006). For instance Hawkins (2003:58)observeghat the four advanced
adultlearnergtwo Japanesspeakerandtwo Spanishspeakersjn Stauble’s(1984)studyall did

betteron the irregularpast. And Housen(2002:183-84yeportsthat the early pasttenseforms in

the 9-yearold Dutch-speakinghild he studiedtendedto be irregular. However,Andersen(1978)
reportsno difference betweenthe regularandirregular pastin his study of 89 adult Spanish-
speakinglearnersinterestingly, Weist (2002:63)notesthat the threechildren in Roger Brown’s

ground-breakingvork on the acquisitionof English asafirst languagéAdam,Eve andSarah)were
all initially morelikely to marktenseon irregularverbsthanon regulars.
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relevantto the internaltemporalstructureof events.In particular,| wishto explore
thepossibilitythatthecomputatiorof aspectreatedifficulty for tensemarking.

As frequently noted, thereis an importantsensein which tenseis dependent
uponthe prior determinationof aspectOne indication of this comesfrom the fact
thatin languagesvhereaspecis expressedanorphologically,it occurscloserto the
verbrootthandoestensgFoley& VanValin 1984:210)

(16) Kewa(Papua-Neviuinea)—asuffixing language
ROOTASP TNS
fra -paa -ru.
COOKPERF1SEPST
‘I finishedcookingit.’

(17) Tiwi (Australia)—aprefixinglanguage
TNS ASPROOT
[p-ru-unti-apa
1SgPsT-DUR-eat
‘I waseatingit.’

In addition,in languagesvhereaspecis expresseanorphologically,it is acquired
either beforetenseor atthe sametime as tense—buever after tense(Van Valin
1991:16).

An important aspectualphenomenonin English involves Aksionsar—the
assignmentof events to one of three classes—achievementsctivities, and
accomplishmentd setaside'states’for now).

(18) Achievements Activities Accomplishments
punctual& telic** non-punctuak non-punctuak telic
atelic
[] [..... [....]
Theglassbroke. Theyranonthetrack Theyranto the track.
He caughttheball. Hewalkedalongthetrail. He walkedto the store.

Asis well known,averb’saspectuatlassshapests behaviorwith respecto a wide
rangeof phenomenak-or instance accomplishmentsanoccurwith a temporalin-
phrasewhereasctivitiescannot.

(19)a. Theyranto thetrackin an hour. (accomplishment)
b. *They ranonthetrackin an hour. (activity)

1 An eventis telic if it is ‘bounded'—thats, if it hasawell definedendpoint.
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In contrastthereverseis truefor co-occurrencavith atemporalfor-phrase.

(20)a. *They ranto thetrackfor an hour. (accomplishment)
b. Theyranonthetrackfor an hour. (activity)

But whatdoesthis haveto do with tensemarking,andmoreparticularly what doesit
haveto do with computation?

Gavruseva(2002a,b)notes an important asymmetryin how membershipin
aspectuatlassess determinedn English.In particular,whereasmembershign the
achievementclassis determinedon the basis of the verb’s inherent meaning,
membershipin the activity and accomplishmentclasses must be computed
syntactically—byreferenceo thetypeof complementheverbtakes.

(21) PPheadedy onversusPPheadedy to:
a. Heranonthetrack.(activity—theeventis unbounded)
b. He ranto thetrack.(accomplishment—theventendswhenhe reacheghe
track)

(22) BarepluralNP versussingularNP:
a. Hewrotepoems(activity—Hewrote poemdor/*in anhour.)
b. Hewroteapoem.(accomplishment—Hwroteapoemin/*for anhour.)

Couldtensemarkingproblemsbe relatedto the computationof aspectdf so, then
pasttensemarking should be easiesibn achievementverbs since their aspectual
statuscanbedeterminedn thebasisof theirinherentmeaningwithout the needfor
additionalsyntacticcomputatiorthatmight taxproceduralmemory.In contrast,past
tensemarkingshouldbe harderfor accomplishmentandactivities, whoseaspectual
statusrequiressyntacticcomputatiorinvolving proceduraimemory.

Suggestivesupportfor thisideacomedrom thedevelopmentafactsthemselves.
A familiar andoft-cited finding in the study of secondanguageacquisitionis that
past tense is used with greater accuracy with achievementverbs than with
accomplishmenter activities(Anderser& Shirai1996:546-47 Rohdel1996,Shirali
2003:204, Collins 2004:263). Comparableresults have been reported for the
acquisitionof Japanesasasecondanguageyy ChinesdearnerqShirai2002:463)
and for the acquisition of Korean as a secondlanguageby English-speaking
learnerdLee& Kim 2003).SeeWeist (2002) and Johnson& Fey (2006) for a
reviewof similar findingsfor theacquisitionof Englishasafirst language.

Thestudyof therole of aspecin thedevelopmenof verbalinflection is a major
researchthemein secondanguageresearchand it is certainly interestingthat the
particular proposalswe are considering make contact with it in this way.
Unfortunately,the interpretationof researctresultsin this areais difficult for a
variety of reasms.
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First, theliteratureon aspectn secondlanguageacquisitionhasfor the most
part failed to distinguish betweentwo related, but ultimately separatequestions:
which typesof verbsfirst exhibit tensemarking, and which types of verbsfirst
manifestfull masteryof tensemarking?Most of the currently available databears
on the first issue,where thereis perhapsa near-consensughat some sort of
‘aspectuakffect’ (to useRohde’s2002:216aptterm)exists.However,mattersare
muchlessclearwith respecto thesecondjuestionand Rohdereports(p. 202) that
whereaschievemenareusedin pastcontextanorethanactivities,theyareoften not
inflectedfor pasttensg(seealsoHousen2002:173).

A secondmatterhasto do with thestatusof states,anaspectuatlassconsisting
of verbsdenotingnon-dynamiceventualitiesvith no clearstartingpointor end point
(e.g.,know like, etc.).To theextentthatverbsareassignedo this classon the basis
of theirinherentmeaning,we might expectealy and successfulise of pasttense
markingin casesheretheydenotea pastevent.Thepredictionis difficult to assess
for thereasonsotedin theprecedingparagraphbput it is perhapsworth noting that
Rohde(2002:208)reportsthat nearly all stative verbsreceivea pastinflection in
obligatorycontextsn thespeeclof thefour childrenhe studied.lt would indeedbe
interestingf adultsecondanguagdearnersxhibiteda similar patternof behavior.

Third, avariety of confoundingactorsneal to be takeninto account.One such
factor, widely acknowledgedin the literature, is frequency: past tense marking
apparentlyoccursmoreoftenin theinputon achievemenverbsthanon activities, for
instance(e.g.,Andersen& Shirai 1996:549ff, Shirai 2003:204).Opinions on the
implications of this vary widely—Shirai (2002) attributesit to a prototypicality
effect (the prototypical pastis punctual and telic), whereasOlson & Hornstein
(1999)attributeit to aninnatelink betweermerfectivityandteicity.

Another potentially important factor involves whetherthe verb is regular(e.g.
walk/walkedvs.run/ran); seenotel3. For examplejn Housen’s(2002) casestudy
of aDutchchild, mostearlypastformsinvolvedirregularverbs,with stativeandtelic
predicatedeingequallyrepresentedn contrasttheregulampastoccurredfirst and
foremost’ with achievementsHousen(p. 188) suggestshatirregular forms may
escapaspectuakffectsby being‘directly mappedonto a given conceptualscene
and then stored as one specific form-meaning unit in lexical [i.e.,
declarative—WDO]Jmemory.’ If this is right, we expectto find aspectuakeffects
only with regular past tense forms, which are the product of computational
operationsupportedy proceduraimemory.

Yet anothepotentiallyrelevantfactorin thecaseof regularverbshasto do with
theallomorphusedto expresshepasttensd/t/ in walkedvs./d/in judgedvs. /id/ in
handed. Rohde(2002:201)notesthatnoneof the four German-speakinghildren
in his study ever usedthe /id/ allomorph. At the sametime, as Ellis & Larsen-
Freeman(2006) observe,following work by Bayley (1994, 1996), the /t/ or /d/
allomorph in kissedand raised createsa phonologically challenging consonant
clusterthatinvitesreduction,especiallywhenthe nextword beginswith yetanother
consonanfcomparekissedPamwith kissedit).



17

In sum then, it would be prematureto conclude that we have clearcut
independentevidencefor the aspectualaccountof difficulties in teng marking,
althoughthematteris surelyworthpursuing.

6. Conclusion

Understandinghe natureand difficulty of secondlanguageacquisitionis a
long-standingndvalid goalof linguistic research—and necessarfirst stepfor an
eventual'science’of languageteaching.As I've triedto illustrate with the help of
Englishverbalinflection, thereare in fact plausible explanationsfor the difficulty
that particular linguistic phenomengresentto languagelearnersCrucially, these
explanationsnvolve deep-seatedropertie®f the cognitive mechanismsinderlying
the acquisitionand use of language—mechanismthat are involved in memory,
learning,andcomputation.

If theideasputforwardhereareontheright track, a key to understandinghese
mechanisms&ndtheir operationlies in the distinction betweendeclarativememory
andproceduralmemory.l’'ve focusedhereon two consequencesf adoptingthis
distinction.

Oneconsequences thatwe canrecognizethe existenceof two fundamentally
different sorts of linguistic knowledge. On the one hand, there is factual
knowledge—suclasinformation aboutthe categorialand combinatorialproperties
of words—thats relativelyeasyto describeandteach.On the otherhand,thereis a
muchlesstangibletype of knowledgethatconsistsnot of factsbut of procedures.
Theseproceduregorrespondo the subconsciousperationof the computational
systenthatformsandinterpretssentencem the courseof languageuseandthatis
ultimately responsibldor the morphologicaland syntacticcontraststhat makeup
muchof whatis traditionally called‘grammar.’

A secondconsequencef adoptingthe declarative/proceduralontrastis that it
openghedoor to a betterunderstandingf secondanguageacquisition,especially
if it is true, asvariousscholarshavenow suggestedthatsecondlanguagelearners
are (initially at least)ymuch more dependenbn declarativememorythan are first
language learners.As | have tried to show here, once we understandthe
computationahatureof phenomenauchas agreementaind pasttensemarking, it is
possibleto beginto makesenseof the age effects, task effects, frequencyeffects,
and transfer effects that influence and impede morphosyntacticdevelopmentin
secondanguagdearners.

Furtherexplorationof theseideasholdsthe promiseof substantiaprogressin
understandinghe nature of second language acquisition and may ultimately
contributeto the more practical pedagogicalkconcernsof teachersand curriculum
designers.
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