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Abstract

We propose that parental reformulations of erroneous child utterances provide chitlllren
information about the locus of arror and hence the error itself. Since nieaningsof the child
utteranceand theadult reformulatiorare the samalthoughthe forms are different, children infer
that adults must be offerg a correction Analyses of longitudinatiatafrom five children (three
acquiring Englishand two acquiringFrench) show hat (a) adultsreformulate theirchildren’s
erroneousutterances and do so significantiyore often than &y replay orrepeaterror-free
utterances; (b) their rates of reformulation are similar across error-types (phonological,
morphological,lexical, and syntactic); (c) they reformulate migcantly more often toyounger
children, who make more errors, and these reformulations decrease significantly wilvalgace
that children attend to suckformulations comes frortnreemeasures: (aheir explicit repeats of
such reformulations in their netxtrn; (b) their acknowledgementydahor uh-huhasa preface to
their next turn, or a repeat ahy new information includedn the reformulation)and (c)their

explicit rejections of reformulations where the adult has misunderstood them.
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Adult Reformulations of Child Errors as Negative Evidence

Children don't learn langage in a viol. Theylearn itin conversationas they learn how to
expresgheir intentions, interprethe intentions of others, anthke turns as theyaccumulate new
information. They need tearn how to beboth speaker and addressee as thayicipate in
communicativeexchanges. Childretherefore need information abotlte forms and functions
conventional in the community, arlis requires exposure toparticularlanguageMost accounts
of language acquisition have focussed on positive evidengdgormation abouhow a language is
used,for instance,and theform of its phonology, morphologylexicon, and syntax.But some
researchsuggeststhat chidren neednegative evidence awell — information that identifies
children’s errorsas errorsduring acquisition. But igherenegative evidence available ¢bildren
and can theynakeuse ofit? In this paper, webegin byreviewing two proposalsabout negative
evidence:first, that chidren lack negative evidencédecause thespeech they heaoffers an
impoverishedguide to the language to kecquired,and they musttherefore rely oninnate
information to acquire the adult language; secondcthilairen receive negative evideringhe form
of differentreply-typesgiven inresponse to #formed versuswvell-formed childutterances. We
thenpropcseathird view of negative evidene drawn from cornversatonal exchargesbetweenadults

and children, and we show that it is plausible that children could learn from such evidence.

Negative evidence in language acquisition

Children produce many errors during acquisitenmy researchers haleg been concerned
with how they manage tget rid of theseerrors as theyet older(e.g., Baker 1979 Bowerman
1988, 1996 Grimshawl1981, Pinker 1984)Somehave argued tht the evidence childen receive
from the speech around thexnout theforms oflanguage is too impoverished to accoiamttheir
(eventual)learning.This argumen stemsin part from Maclay andOsgood (1959Wwho made a
detailedanalysis ofall thedisfluencies and speedhmrors prodaed by psycholinguista/ho were
giving papers andnsweringcritical questions at @onference. Thesdatasuggested that adult

speech was full of errors and so providgmbar model for childne. They wereused to support the
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original ‘poverty of the stimulus’ propsal, andhencejustify an innate ‘language acquisition
device’ (e.g., Chomsky 1965). But this justification was undermined by evidence that paakats
very few errors intheir speech toyoung clidren (e.g.,Gallaway & Richards1994, Snow &
Ferguson 1977; see also Pullum 1996, Pullum & Scholz 2002).

Further justification for innatenessdepended orGold’s (1967) argument that positive
evidence alone (i.eexposure only tgrammaticaktrings) is nosufficientfor a machine learning
the types of language exemplified by natural languages. Negative evidence is needed so learners can
identify ungrammaticaktrings asungrammatical. Ifthis argumat is extended tehildren, as it
often is, then thetoo wouldneed botlpositive and negative evidence iarder tolearn and to get
rid of errors. Ifthey didn’t receiveany negativeevidence, theyould have torely on some other
(innate) sourcef informationfor learning. Inmaking thisargument, researchemslied heavily on
some findingsreported by Browrand Hanlon(1970) intheir study of cumulative derivational
complexity in tag questions. In one analysis, Brown and Hanlon looked at the rafgsafal and
disapprovalfrom adults. Thedataconsisted ofexchanges from tweamplesfor each of three
children where aparentresponded tdhe child’s utterancewith ether explicit approval That's
right, Correct, Very goodor Yeg or explicit disapproval That’s wrong, That’snot right, or No).
When the child’s precedingutterance was analyzddr correctness, thefjound no dependence
between parental reactions and the grammaticality aftiiidren’s utterances. Thedendings were
taken as showing that children received no negative evidence, but since children do eventually get rid
of earlier errorssome researchetsve appealed insiad to innatdinguistic structuresperhaps
triggered bymaturation,to enable language learning (e.g., Babyonyshev, Ganger, Pesetsky, &
Wexler 2001, Borer & Wexler 1987, Wexler & Culicover 1980).

But it isn’t clear whether onlgxplicit disapproval isanalogous tamegative evidencéVhile
Brown andHanlonreported that only #ew parental utterances contained explexpressions of

approval or disapprovalboth attitudes cabeexpressed in mgnotherways,for examplethrough

! Notice that Brown and Hanlon’s sample contained Vigitg data: Table1.11(Brown & Hanlon 1970:48presents
all the explicit positive and negative parental utterances in sampdesl N respectively; thesamounted tconly 8
and 35 data points for Sarah;aid 20for Adant and 9 and 47or Eve, intranscripts that contaiseveralhundred
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intonation or follow-up of achild’s utterance. Further, expk disapproval oftendisrupts
conversational flow and so may not be Hest source ofegative evidencé&inceyoungchildren
make so many errors, parents intent on correcting them would have to devote a lot oktipieito
correctionsjeavingless opportunity toattain the actuatjoals ofthe conversation (e.g., deciding
what toeat,enlisting helpwith a game). Itshouldn’t besurprising,then, thatadults rarelyfollow
children’s errors with explicit disapprovals.

But can we conclude that adults don’t correators? They could correct them inless
disruptiveways. Some researchdnave looked for other forms of negative evidence,and have
settledon reply-types(e.g.,Bohannon &Stonawicz 1988, DemetraBpst, & Snow 1986, Farar
1992, Furrow,Baillie, McLaren, & Moore 1993, Hirsh-Pasek,Treiman, & Schneidermaril984,
Pennerl987, Strapp 1999)They have proposed that parents respond to ill-formed (erroneous)
child utterances by using differetiypes of responsedm thosehey usewhen reponding towell-
formed utterancesAmong thereply-typesconsideredfor example,are expansionsrequests for
clarification, and repeats. For instance, a parent might consistesignd to ill-formeditterances
with an expansion, as in the exchange ift (1)

(2) Ben (1;11.25): Hat.

Mother: She has a hat on? [Demetras et al. 1986:284]
The type of replywould indicateto the child whether an utterance was well-formed or not; if the
adult tended t@xpand ill-formedutterances butepeat well-formed one$or instance,use of an
expansion would signal that the child’s utterance was ill-formed.

This generalapproachraisesseveral qudsns. First, because ifocusses orreply-type
alone withoutconsideringwhether thaeply itself also containsspecific corective information, it
groups replies that are correctivegh thosethataren’t. Conpare the hypotheticaxchanges in (2)

and (3):

utterances from each child.

? All the examples we cite include the child’s age (in years, months, and days), together with the published source,
or the name of the corpus in the CHILDES Archive that the exchange is drawn from (MacWhinney & Snow 1985,
1990).
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(2) Parent: What did you do?
Child: 1 go to school.
Parent: You went to school with your brother?
3) Paent: what did you do?
Child: | went to school.
Parent: You went to school with your brother?
In both exchangesthe parentexpandsthe child’s utterance, bubnly in (2) doesthe expansion
correct an error (the child’s usegid instead ofwen). The identicalexpansion in (3has no error
to correct. So if children rely on reply-types to signal when they have made an error, they could be
misled on those occasions where the reply-type does not, after all, flag an error.

Another problenis tha this approaclsuggests dhliren learn whichforms are erroneous
only after complex statisticalomparisongMarcus 1993)While both infants andalder children
are capable of elaborastatistical traking (SaffranAslin, & Newport 1996,MacWhinney1985),
to usereply-types, childrenvould need taeason agollows: ‘Mommy replied towhat | just said
with an expansionMost of the time whenshe regks with an expansion, it meangve said
something the wrong way. I'd better watch that particular utterance, ahdadbntinues taespond
to it with an expansion|’d better changeosnething aboutt.” This strategywould requirethat
children try out the same utteie a number dimes inorder toverify thereply-type itelicits. But
even ifthey candetecterroneousutteranceshis way, this approacldoes notell themwhat error
they’ve made, onowto correct it. Reliance on reply-types alone might help signal thattenance
is erroneous, but it doesn’t allow childrendentifythe actual error they’'ve made.

In summary, if cHdren neednegative asvell as positive evidence, researcherseed to
establish what can count as negative evidence. (Positidencecomes fromhe speechaddressed
to children, aswell as whathey overhear.) Theglso need to show thaegative evidencallows
children to identify their errors and therefore (eventually) correct them. Ipaper, we investigate
another view ohegative evidencbased orconversationaéxchangedbetween adultand children,

andexamine adultesponses teohildren,considered not in terms @éply-types, but in terms of
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whether theyontrastthe child’serror with the correct, conventiondbrm. We also show that it is

plausible that children could learn from such evidence.

Making use of conversational exchanges

We will argue hat it is in theto-and-fro ofconversation that childrereceive inbrmation
about the appromtenessof their own utterancesTheir adult interlocutors typically accept
utterances that conform to the conventions but aftexck up on those thabntain errors, tonake
sure hey have understoothem. In conversation, easpeaker contributes in turn tiee common
ground of speaker and addressee, and in ordsrciamulatecommonground,speakerdiave to be
sure thatthey have uierstoodeach utterance that montributed —that theyhaveidentified the
intendedreferents ofutterances and thgpeaker’s irended meaning on that occasi@gh Clark
1996).

Like adults, childra accumulateommonground ineachexchange. Irdoing this, in the
ideal conversation, spkersobserve a general agreemerthe cooperativ@rinciple — that can be
summarized as: ‘Make your conversational contribution suchragusred, at thestage atvhich it
occurs, by the accepted purpose or direction of the talk exchandicimyou areengaged’ (Grice
1989:26). This priciple embodies aseries ofmaxims thatcharacterize howpeople carry on
conversations. Speakers can also implicate further interpretations to be addied tioey actually
say. The notion oimplicaturecomesfrom Grice’s analysis of speaker meaningonversational
implicatures areneverstated directly bythe speaker; theyave to be computed gontext,and the
addressee’s intergiation of an utteraecincludes anymplicatures thatan reasonably go along
with it (Horn 1996, Levinson 1983, 2000).

One ofthe Gricean maximselates to‘how what is said is to be sd' (1989:27). This
Maxim of Manner ismade up of severgartsincluding ‘Avoid obscurity of expression’ and
‘Avoid ambiguity’. Speakers observing this maxim shatlidose the appropriaterms toexpress
just the meaning they intend. Bytoung chidren often use erroneous forms in phonology
(mispronunciations), immorphology (wrongly inflected forms and wrong morphemes), in the

lexicon (inappropriate words), and in syntax (wravgyd-orders, omitteavords). Theseviolations
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of the Maxim of Manner can obscure children’s meanings, so adaltsneed to chedkp on just
what they intend to convey.

How do adults check up on someaise’sintentions?0Oneway is touse aside sequence
to clarify the meaning intendgdefferson1972,Schegloff1972). These areypically used by the
participants in a&onversation to clarifand then ratify theiunderstanding oivhat isbeingtalked
about before continuingith the conversation. They may contain explicit acknowledgement of
the clarifying question in the first segment, as ingkehange in (4) from thieondon-Lund corpus,
whereNina initiates theside sequence by queryinghat Roger hassaid, and onlyafter he has
confirmed it, does she answer his original question. (The side sequence is indented.)

4) Roger: now, — um do you and your husband have a j— car

Nina: have a car?

Roger: yeah

Nina: no — [Svartvik & Quirk 1980:8a.333

Side sequences like this can be usedanfy pronunciation, morphology, worhoice, orsyntax —
all domainswhere children makdrequenterrors duringacquisition. In takingup the phrase
containing an element that requires clarification, the ingpiresents @onventional versin of that
elementand therebyoffers acorrection. Theelementbeing targetted in theside sequence is
identified by the speaker’s repeating the utterance or plrases itoccurs(after have g but with
a correction of thetargetform (here,j— car to car). And in acknowledgingthe clarification
guestion withyeah uh-huh or the like, the originapeakemaccepts and ratifiethe correction. In
talking tochildren, adults make extensiuse of side sequences theycheck up onwhat they
mean.

Another way to check up less directly is througheambedded correctiofdefferson1982),
where thesecond speakerorrects inthe next utteranceshateverseemed to be wrong in thiest
speaker’s delivery, as in the exchange in (5):

(5) Customer in a hardware store looking for a piece of piping:

Customer: Mm, thevalesare wider apart than that.
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Salesman: Okay, let me see if | can find one with widerads
(Looks through stock) How’s this?
Customer: Nope, thiareads are even wider than that. [Jefferson 1982:63]
Herethe cusomer takes ughe embeddedorrection,threads in lieu of his original wales and
thereby shows that heccepts it ashe appropriatéerm. Again, intalking to children, adultsmake
use of embedded corrections.

Side sequences ammbedded correctionsoth offerways to correct anothespeaker’s
utterance. Use of either of these optionplicates that thérst speakethasmade an error aome
sort. In loth, theperson &ering the correction identifies thiecus of the eror by proposing an
alternativeform in that locus The alternativeform contrasts with the original one produced, in
pronunciation(e.g., car in lieu of j— car in [4]), word choice threadsin lieu of walesin [5]),
morphology, or syntax. Botimese resourcdsr correcting anothespeakerthen,rely critically on
the pragmatic notion of contrast (Clark 1990, 1993) to identiffottwes of the correction andence
the actuatorrectionitself.

As we will see, adults make use of these resources in correbiidgen’s errordoo. They
use side sequences and embedutecections, wegropose, as ways @hecking upon just what a
child intended tosay. Sowhen they check up ospeakerintentions, tkey simultaneouslyalert
children to theirerrors. They identify thelocus ofthe error,and itsnature, intheir dfer of a
contrasting form -the correctionitself. Theseoffers of directly contrastingforms we will call
reformulationsof what the child seems tdhaveintended. The changieom child to adult form
implicates that the child’s version contains an eanrerror of commission or of omissiosith its
exact locus and nature signalled by the change introduced by the adult.

If children are to makese of sucltorrectiveinformation, theyneed to comparevhatthey
themselves said with the adudformulations inthe nextturn. The firstmove occurswhen a child
attempts to express an intention and produces wtakds to be the geiisite utterancéVhenthis
child utterance isrroneous in somway, the parent can check upsing areformulation that

expresses the same intention (as judgethéparent).The child nowhas two forms fothe same
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meaning — the child’s and the adult’s. Li&dults, ciidren do notuse oraccept twdorms for the
same meaning this isthe principle of catrast(Clark 1990, 1993; Clark& Clark 1979). As a
result,one of thesdorms must(eventually) bediscarded. And because childretreat adults as
providing the standard (the conventional formsefquressingspecific meanings), theyilwassume
that the adult version isuch comparisontkes precezhce — one€onsequence dhe principle of
conventionality (Clark 1993). Given this, childneill eventually adopthe conventional aduform
in place of their own erroneous expressidwult reformulationsthen,indicate to children that (a)
they havemade arerror; (b) the locus of that eor, and (c)the form neededo correctit. But if
addts have misundrstoodwhat their children intended taonvey,the childrenshouldreject the
reformulation and try again. Central to adult reformulationsoisthedesire tocorrect child errors,
but the desire to make sure they have understood what their children intended to convey.

To sumup, parents mageed to reformulate theghildren’s utterances to chectin their
intentions and saccomplishthe goals ofthe conversation. Idoing this, through side sequences
or embedded corrections, they simultaneopsbyide asource ofcorrective evidence thaanalert
children to the preciserrors inquestion. Comparison dffieir own utterancaith the immediately
following adult version allowschildren to pinpoint the locus of the error and identify the
conventional form for that meaningut do parents and other adults prodsaeh eformulations?
If so, do they do so often enough to affect language acquisiDanthey producehemto children
at all stages and for all kinds of errors? And, even if adults do produce them, do ché#teense

of them?

Hypotheses
Several researchetsave called attention taeformulations: Brownand Hanlon(1970)

commented that parents at times repeated ttieidren’s utteranceswith corrections (see also

Moerk 1991).Saxton and higolleagues(Saxton 1997, SaxtonKulcsar, Marshall, & Rupra,

* This process is unlikely to be instantaneous, and indeed it may take some time since the child must (a) be
convinced that the same meaning is at stake, and (b) store and learn to retrieve the appropriate form when it is
needed. This may explain why children can take a long time to master irregular forms in a language (see further
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1998) looked at how effective reformulations were in teaching irregolasenseverb endings, and
Farrar (1992)looked atadult reformulations of morpHogical errors in children’s speech. But
therehasbeen litte detailedanalysis ofwhen, whereand howoften such reformulationsactually
occur in conversations between adults and children ovef time.

How general is such negative evidence? Rorlie a serioutactor inacquisition, itshould
be presentin some form forall learnersregardless ofanguageand forall the types of errors
children produce. We¢hereforeexamineddatafrom several chidren in depth,overtime, and from
two languages.

Does negative evidence change over the course of developmetildren get older, they
produce more adult-like utterances, so with age there shotdveeoccasionsvhere adults feel a
need to check owhat chidren mean. Dadult reformulations occur eglya often at age 2;6 and
3;6? Do different error types elicit different amounftsorrection? The longitudinal nature of our
study allowed us to look at how adult speech changes as children get olderdatetteny trends
in response to different types of error.

Do children make use ofthe correctivenegative evidencavailable? Even if adults do
reformulate errors, children mighbt payattention tothese reformulations. So ve¢so looked at
severalkinds of evidence that cldren bothattend toreformulations, ananake some use of the
information they contain.

In summary, the hypotheses we tested are the following:

* Negative evidence is available in adult reformulations;

* Negative evidence is available to children learning different languages, and for

different types of errors;

* More reformulations are available to younger children; and

+ Children detect and make use of the corrections in reformulations.

Clark 1987, 1990).
* Studies that have analyzed some longitudinal data or collected cross-sectional data over a particular age span
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Methods

Our data ar@rawnfrom five corpora inthe CHILDES Archive (the Child Language Data
ExchangeSystem;MacWhinney & Snowl1985, 1990). Three childrenwere acquiring English
(Abe from the Kuczaj corpusSarah fronthe Browncorpus, and Naonfrom the Sachs corpus)
and twowere acquiringFrench (Philippe fronthe Léveille & Suppescorpus, and Grégre from
the Champaud corpus). Whose theseorpora becaustne originaltaping intervalswere regular,
the age ranges similar, and because the children were tafjagmganeouslyather than irresponse
to any elicitation tasks.

We included in our analyses all the transcripts in each corpus for ages 2;(itcldgve)
for Abe, Naomi, Philippe, an@régoire; for Saratwe tookall the even-numberediles for this age
span (her corpus was mulgrger tharthe others). ForAbe, the relevantfiles covered ageg;4.24
to 3;11.25; forSarah,ages 2;3.70 3;11.29; forNaomi, aes 2;0.2 ta3;8.19;for Philippe, ages
2;1.19 to 3;3.12; antbr Grégoire, ages 2;0.5 to 2;5.27. We chose dlgis range t@apture the
widest variety of error types from young childrand to capturany changesvith age in the adult
speechaddressed tthem. Thebroad range oflataand largenumber of instance®r each child
allowed for very detailed analyses of both child errors and adult reformulations.

For the analyses othild errors, we include@very spntaneous child utterance in the
transcripts, esept for utteranceswith unintelligible speechand child utterances preceded or
followed by unintelligible speech orthe part of theadults.Each child utterance included wiast
evaluated for conventionality, and if it com@dl an eor, it was codedor error-type (one or more
per utterance)phonological(e.g.,‘girl dere?’ rather than'girl there?’), morphological(e.g., ‘I
like carrot’ rather than ‘I like carrg), lexical (e.g., Suit’ rather thari coat’), and/orsyntactic(e.qg.,
‘sun gone’ rather tharihie sunis gone’), and for whether the error was corrected by the adult. The
next adult utterance was coded asfarmulation if itrepeated in correctddrm the portion of the

child’s utterance that had contained an error. Each reformulation was cadéiddtewhat change

include Hirsh-Pasek et al. (1984), Morgan & Travis (1989), and Saxton and his colleagues (1997, 1998).
° That is, we excluded utterances elicitechbpther speaker, suchrapetitions ofadult speechsong lyrics,nursery
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had beenmade, and whether thereformulation introduced aide sequence angence a brief
diversion in the conversation, or an embedded correction as part af-tjangexchangeFinally,
where the adult had reformulated, the child’s next utterance was coded for whether the child took up
and repeated the changeatthad beenmade,rejectedit, or tacitly accepted it (with or without
acknowledgment), bgontinuing on to prodte the nextturn inthe conversatich For this study,
we looked only at the adult speakers who were the child’s parents, and not at other adults.
For the analyses ofconventional child utterances, weok a random sample of 200
utterancedrom every age slice for each child, identified all the conventional(error-free) child
utterances irthe sampleandtabulated how @y of thesaverereplayed by the adulh the next
turn. If the adult repeated just what the child had said, the adult utterance was catiat aswill
call areplay. The numbers we foundnay well be toohigh since someitterancedranscribed as
conventional may have contained minor errorgeensaid toosoftly (information not recorded in
the transcripts). So it is possible that some of the replays we counted were really reformulations.
Two researchersodedeachtranscript(exceptfor several ofNaomi’s files, which were
coded andechecked by oneerson oly); any discrepancies in codingere resolvedthrough
discussion. To check on reliability, two researchers codathset ofthe transcripts independently
and compared theicodings. They agreed®0% of the time (Cohen’s K = 0.66)about the
conventionality of thechild’s uterance (whether it conteed an errorpr was error-free); 91% of
the time (Cohen’s K = 0.81pboutwhether an error in thehild’s uterance waseformulated by
the parent, and 91% of the tifl€ohen’s K = 0.85pboutwhat eror type(s)the child’s utterance
contained (phonological, morphological, lexical, or syntactic). They agreed 89%tohéHaoth on
the child’s response to a reformulatiuptake,reject, orcontinuation),and onwhether theadult’s
reformulation moved the conversationforward (a side sequencer an embedded correction)
(Coheris K = 0.74and 0.75, respectively)All thesefiguresare at orabovethe level required for

high reliability.

rhymes, etc.
& Utterances to which adults didt respond, owhere theyindicatedthey did not understandvhat thechild had said
(e.g., by saying ‘what?’) were not included in this analysis.
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Once we codedhe transcripts, wextracted thecoded linesfor detailed analysis. The

number of coded lines from each corpus is shown in Table 1 below.

Table 1. Number of coded lines in each child’s data

. Abe Sarah Naomi Philippe Grégoire
Total lines
coded 6276 5029 2242 2421 511
Total
erroneous 2911 2194 1095 1363 229
utterances.

We divided the data intmur age sliceso trackdevelopmentairends.Each slice contained
data for a six month period; these periadsered the ges2;0-2;5, 2;6-2;11, 3;0-3;3nd 3;6-3;11
(inclusive). Some ofthe childrendid not havedatasets forall four periods, so agé&endswere
examined for only four of the five childrevle alsoexcludedfrom specificanalyses angge slice

that contained fewer than 10 data points.

Results
We present the findings pertinent taeach of the hypo#ses inturn, and take upseveral
more general issues the overall discussionIn the analyseghat follow, all the Chi-squaresvere

computed by log-linear analysis, and all pHevels were less than 0.001, except where indicated.

81. Negative evidence is available in adult reformulations

We calculated thgpercentage of childtterances thaverereplayed or reformulated by an
adult in each age slidor each child.The percentageare shown inTables 2 and Jor the
children’s conventionaland erroneousitterancedor the corpora from Englistand French. The
data for each child are displayed in Figures 3 fior the childen acquiringenglish,and Figures 4
and 5for the children acquiring=rench. It's useful to compare rates o&dult replays after
conventional childutterancesith reformulationsafter erroneouschild utterancegor two reasons:

first, the comparisomllows us toevaluatewhether replaysind reformulationgre characteristic of
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all parental speech, in which case the rates sheusiimilar. If instead, adults use reformulations to
check up orchildren’smeanings, their rate aeformulationsafter errors (where the meaning is

often unclearshould behigherthan their rate of rdays after conventionalitterancesWhile any
statisticaldifferencebetweenadult replaysversus reformulations coulae useful for children, the
theoretical point here is thegformulations offer informatiombout theocus andhe nature of any

errors. Second, this comparison allows us to compare reformulations for each error-type against the
replay-level in adult-child exchanges (see further §2).

As Tables 2 and 3 show, theserereformulations oferroneoudutterances irall the age-
slicesexaminedjfor all five children. Moreover,these reformulations occurred iasponse to as
many as two-thirds of the childrerésroneousutterances. Theverallrates ofreformulationafter
erroneous utterances were very similar across children and also across the two languages.

Reformulations were muahore likelyto occur following arerroneousutterancefrom the
child than redays were after a conventionaltterance, as thdata in theTables andriguresshow.
This held for each of the children — Abe*(®) = 125), Naomi (X (4) = 67); Sarah (X (4) = 55);
Philippe (X*(3) = 126), andGrégoire (X*(1) = 45, bysimple Chi-square). Adult speakersthen,
reformulate much othildren’s erroneouspeechand in doing so present thewith negative

evidence.
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Table 2. Percent and numbers of conventional utterances replayed vs. erroneous

utterances reformulated overall by age (English corpora)

Abe Sarah Naomi
Age Conven. | Erron. Conven. | Erron. Conven. | Erron.
[2:0-2.5 19 (154) | 67(120) | 38(66) | 65(268) | 18(120) | 48(368) |
262,11 | 10(134) | 36(1194)| 26(134) | 56(521) | 10(162) | 48(205)
3035 | 4(150) | 36(600) | 23(139) | 47(409) | 16(179) | 35(65)
363,11 | 2(182) | 28(424) | 21(156) | 41(205) | 13(100) | 20(10)

Note: The figuresin boldface are percentagesthose in parentheseshow the number of
instances analyzed for each cell. Calculatifamrsconventional utteranceserebased orrandom

samples 0f200 utterancesexcept for Naomi at ag®;5-3;11, whereonly 112 utterances were

available for the entire age slice.

Table 3. Numbers of conventional utterances replayed vs. erroneous utterances
reformulated overall by age (French corpora)

Philippe Grégoire
Age Conven Erron. Conven Erron.
2.0-2,5 26 (111) 67(325) | 14(/4) 60 (197) |
2;6-2;11 15(169) 61 (223) -- -
3;0-3;5 13(197) 53(19) -- -

Note: Numbers in boldface apercentages; those parentheseshow thenumber ofinstances
analyzed for each cellCalculations forconventional utteranceserebased orrandom samples
of 200 utterances.
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Figure 1. Percentage of Abe’s conventional utterances replayed and

erroneous utterances reformulated
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Figure 2. Percentage of Sarah’s conventional utterances replayed

and erroneous utterances reformulated
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Figure 3. Percentage of Naomi’s conventional utterances replayed

and erroneous utterances reformulated

Pavesht

100 +
90 -
80 ~
70 A
60
50 -
40 ~
30 -
20 -
10 A

48

48

35

16

O Conventiona
B Erroneous

20

2:0-2;5

2:6-2;11

Age

3:0-3;5

=

3:6-3;11

Figure 4. Percentage of Philippe’s conventional utterances replayed

and erroneous utterances reformulated
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Figure 5. Percentage of Grégoire’s conventional utterances replayed

and erroneous utterances reformulated
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As we have already pointed outyhile the statisticaldifference in thenumber of replays
versus reformulationsnight be useful, we are na@rguing bat this differential is where the
important information liegor children learning languag&Vhat isimportant here is the contrast
created when the child’s erroneous utteranagmisediatelyfollowed by theadult’s reformulation:
it is the difference between tiwo forms atthe locus ofthe error that is informativéor learners.

For all the children, for each age-slice, thtes of reformulation aft@rroneous utterancese high,
and up to two-thirds othe children’s erroneoustterances are reformulated. These rates are more
than high enough to be valuable for learning; we pursue this point in more detail in the discussion.

When weanalyzed adult reformulations, waso looked attheir role inthe flow of
conversation. Up to age three-and-a-hailfst reformulations tookhe form of side sequences

(Jefferson 1972, Schegloff 1972), whereddelt speakechecked on preciselyhatthe child had

7 Notice that this contrast only occurs with the reformulations of erroneous utterances. There can be no such contrast
in form when the child’s utterance is conventional. There the parental replay of a child’s utterance is just that — a
replay or repeat of the same form. These replays, of course, have a range of conversational functions (Clark 2002).
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intended tosay andthereby pinpointedhe locus andnature ofthe error. These reformulations
don't directly advance the flow of tr@nversation, but tlyeare essential tiis smooth coduct as
the adult makes sure that a child has been understood.

In the presentlata,most adult reformulations appeaio check up orthe chid-speaker’s

intended meaning, as in (6):

(6) Abe (2;6.4): milk. milk.
Father: you want milk?
Abe: uh-huh.
Father: ok. just a second and I'll get you some. [Kuczaj, Abe 12:6]

Other reformulationgnaintain the flow ofconversation more directly bysing anembedded

correction in the next turn, as in the adult—child exchange in (7):

(7)  Abe (2;5.10): | want butter mine.
Father: ok give it herand I'll put butte on it. [Kuczaj, Abe 4:66]

When wecomparedside sequences wmbedded corrections, vieund that sidesequencedjke
that in (6), accounted fahe larger sha forall the children,with Abe, Sarah, NaomiPhilippe, and
Grégoire hearing 57%, 70%, 70%, 73%, a@ébErespectively.That is,these reformulationg/ere

all side sequences designed to check on what the child had meant

82. Negative evidence is availabléo children learning different languages, and for
different types of errors

The children’s errors werelassified into one ofour categories: phonologymorphology,
lexicon (word choice), or syntax.Tables 4 and showthe distibution of adultreformulations for
each of theerror types.. Thelatafor the children acquiringenglishare shown in Figure$ to 8,

and for French in Figures 9 and 10.

¥ The phonological errors children made were most likely only partially represented when they were represented at
all. Since the tapes for the children’s sessions were not transcribed phonetically, we relied on the comments in the
text about pronunciation and intelligibility. Such data were available only for four of the five children.
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Table 4. Number of adult reformulations to each type of error (English)

Abe Phonology | Morphology Lagon Syntax
[ 2.0-2,5 — 54 ( 26) 62 ( 21) 64 ( 83)
2:6-2,11 — 28 (301) 40 (292) 36 (767)
3,0-35 — 19 (188) 34 (238) 38 (296)
3:6-3,11 — 10 (122) 22 (233) 35 (170)
Sarah

[ 2.0-2,5 52 (102) 64 ( 42) 100( 12) 65 (112)

2:6-2,11 | 44(191) 74 89) 73(55) | 58(312)

3,0-3,5 52 (143) 23 (40) 57 ( 23) 46 (153)

3,6-3,11 | 56(54) 21 (43) 72 (18) 31(104)
Naomi

2,0-2;5 47 ( 46) 34 ( 80) 52 ( 60) 46 ( 281)

2:6-2,11 61 (18) 73(53) 60 (48) 73(126)

3.035 T67(3) | 35(17) 50(16) 31(36)

3;6-3;11 T50( 2) T33( 3) T66 ( 3) T0 ( 4)

Note: Numbers in boldface are percentages; those in parentheses show the
number of instances analyzed in each cell. Cells with fewer than 10
observations () were excluded from the statistical analyses.

Adults produced reformulationfor all the errortypes weexamined, atrates thatwere
significantly higher thanthe ratesfor their replag after conventionautterancesFor Abe, the
numbers of reformulations for each type of errodexical, morphéngical, and syntactié — were
all signficantly higherthan thenumbers for replays afonventionalutterancegby general log-

linear analysesexical, X?4) = 110; maphological, X*(4) = 53; syntactic, X?(4) =131). For
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Naomi, reformulationswere also significatly higher for each error type tharor replays of
conventionalutteranceglexical, X43) = 106; mophological, X3(3) = 44; phonological, X?(2) =
69; syntactic, X%3) = 52). For Sarah, thefindings were the same (lexical X}(4) = 217;
morphological, X(4) = 20; phonological, X4) = 54; syntactic, X4) = 49).

Figure 6. Percentage of Abe’s erroneous utterances that were
reformulated for each error type
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’ No phonological information was available for Abe.
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Figure 7. Percentage of Sarah’s erroneous utterances that were
reformulated for each error type
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The two French-speakinghildren showedimilar effects.For Philippe, reformulations of
each eor type were significantlymore frequent than reformulations obnventionalutterances
(lexical, X*(2) = 155; morphological, X2) = 35; syntactic, X(3) = 72, and phonological, %2) =
183). And for Grégoire, the resultere the saméphonological, X (1) = 51;lexical, X*(1) = 58,
andsyntactic, X’(1) = 26)*° Overall, then, adlts reformulated after monplogical andsyntactic

errors as well as errors of phonology and word choice for all the children and for both languages.

Table 5. Number of adult reformulations to each type of error (French)

" Philippe Phonology Morphology] _ Lexicon Syntax
2.0-2,5 93(41) 37(65) 85( 41) 60(249)
26211 82(33) 53(15) 80 (49) 61 (133)
3,035 50( 2) F100( 1) 570 7) 36 (10)

Grégoire
2,0-2,5 63 (153) T75( 8) 67 (18) 47 ( 75)

Note: Numbers in boldface are percentages; those in parentheses are the instances

analyzed in each cell. Cells with fewer than 10 observationed€re excluded
from the statistical analyses.

% The cell for reformulations oBrégoire’smorphologicalerrors containedoo few exemplarsor reliable analysis
(see Table 5).
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Figure 9. Percentage of Philippe’s erroneous utterances that were
reformulated for each error type
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Figure 10. Percentage of Grégoire’s erroneous utterances that were

reformulated for each error type (2;0 — 2;5)
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As we havealreadynoted, we are ndiaking up the statisticadlifference between adult
reformulationsof errorsand their replaysof conventionalutterances orts own; however, this
analysis prowdes a general baselifier comparing rates of reformulatidar eacherror-type. Did
any one error-type account for the overall l@faleformulations presented &ach child? No. The
levels of reformulations for each error type were comparable statistically twehadl rates (Tables
2 and 3), with reformulations ofeach errortype nearlyall the same as that rate. Thenere no
statistical differences for the following comparisons with overall rates: Abe — lexical erfi4y €X
1.93,p = 0.748) and syntatic errors (X%4) = 1.42,p = 0.84); Naomi — morphologicakrrors
(X*3) = 4.56,p = 0.21), phonological errors @) = 4.40,p = 0.11), and syntactierrors (X*(3)
= 0.95,p = 0.81); Sarah—syntactic errors{¥) = 2.27 p = 0.69); and Grégoire lexical (X?*(1)
=1.06,p < 0.50) and syntactic errors {{) = 3.40,p < 0.10).

In five casesthe reformulatiorrateswere significantlyhigher tharthe overallrates. They

were: for Naomi, lexical errors (@) = 7.82p < 0.05);for Sarah, lexicakrrors (X*(4) = 73); for

Philippe, phonological (X2) = 32) and lexical error&¢(2) = 18); andor Grégoire,phonological

errors (X*(1) = 0.2,p< 0.7).
And in a further five cases, reformulations were significantly lower than the overall rates: for

Abe, maphological errors (X(4) = 23); forSarah,phonological ()¢(4) = 11.36,p < 0.023) and
marphological errors (X*(4) = 25), and for Philippe, morpological (X(2) = 19) andsyntactic
errors (X¥(3) = 7.91p < 0.048). (We returto Philippe’s morpblogical data in the nextestion.)

Yet even where the rate of reformulatifmm a particularerror-typewas significatly lower than the
overall rate,the ratesare still very high (seeTables 3 and 4fFigures 5 —10), and all were
significantly higher tha the rates of replay®r any conventionalutterances. lsummary, no one
error type accounts for the figurestie overall reformulatiorates. Adultseformulateall types of

child errors.
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§3. More reformulations are available to younger children

As Tables 2 and 3 slwv, adultsusedmore reformulationsvhen the chdren wereyounger
and making morerrors. Forevery 100 errors that @&hild makes,adults reformulatefewer and
fewer of them as the childets older. Inthe presentata,reformulations decreasesignificantly
with age for all four children — AbeX(*(3) = 37) and NaomiX?*(3) = 23); SarahX?*@3) = 13.26,
p < .004),and Philippe, ¥ %(2) =9.42,p < 0.009).(There was no age trend informatiavailable
for Grégoire.)So as children’s errogecomefew and far between,adults becomeless likely to
reformulate those few that do occur.

The same trendcan be seen ireach category of errortypes for these children.
Reformulations decreased siipantly with agefor all errortypes forAbe (lexical, X*3) = 35;
morphological, X(3) = 54; syntactic, X(3) = 24), and Saralflexical, X*(3) = 42; morphological,
X*@3) = 52, andsyntactic, X(3) = 27):* For Naomi, there was a marginallecrease in the
reformulationsfor syrtactic errors (¥(2) = 5.25, p = 0.072), andfor Philippe, there was a
significant decreaswith age inreformulationsfor phonological (X(1) = 5.53,p = 0.019) and
syntactic errors (%¥(2) = 12.48,p < 0.002), but no changfr lexical errors (X(1) = 0.87,p =
0.35).

There were only two exceptions to this pattern. One was the level of reformulation found for
Philippe’s morphological errors, which appeared to increase somaithatge (X(1) =5.17,p =
0.02). This could well be an artifact of the difficutty detectingone particular morphlogical error
he may have been maki@ecause of theaumber of homolpones in French, wasimpossible to
tell whether he was correctly using thaite imperativeform of regular verbge.g.,mangezeat!’)
or incorrectly using the infinitive of the verb (e.g., manger ‘to eat’), since bothforms are
pronounced in the same way. The secexwkption came frolNaomi, forwhom reformulations of
phonologicalerrors (X(1) = 8.0, p < 0.005) increased significantlith age. There was no
significant changédor either her lexical or morphologicagrrors (lexical, X?(2) = 2.25,p = 0.32;

morphological, X(2) = 2.08p = 0.35). Although Naomi’s data showed an overall age t(€able
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2 and Figure3), this did not hold acrossall error types (se€lable 4and Figure8). In effect,
Naomi’s parents, ifanything,increased theireformulations of phonologicarrors asNaomi got
older, and continued at the sateeel for lexical and morphologicagrrors. Tocheck whethethis
pattern reflecte@omedifference in early language skills Naomi’'s case, wdooked atMLU for
the three English-speaking children in tinst age slic€2;0 — 2;5).Abe wasthe mostadvanced of
the three (MLU 3.14), with Naomi ne@ILU 2.87), andhenSarah(MLU 1.78). Sothe smaller
age trend in Naomi'slatacan’t beattributed toher being @her ahead obehindthe othertwo. If
the age range had includede or two futher age-slices, we wouldrobablyhave seen decrease
then in the reformulations in Naomi’s dafdue difference here probabigflectssome ofthe early
individual variation thahasbeenwell documented idanguage learning ratgBates, Marchman,

Thal, Fenson, Dale, Reznick, Reilly & Hartung, 1994).

§4. Children detect and make use of the corrections in reformulations

Evenwhen parats reformulatechildren’s erors, there is no guarantee that childtake
note of these reformulations, ose them in anyay. Tofind out whether they do, wéooked at
how children respond, in their next conversational turn, to a reformulation. Is there any ethdence
they have noticed the change presentethbyadultspeaker? Do thegick up on thechange, and
use it intheir next utterance? Dibey acknowledge the adultterance(confirming its meaning)
and then continue with the conversation?

Children could respond to an adult reformulationrie of several waysirst, theycantake
up the reformulationexplicitly by repeating itand, indoing so, correcting at leagtart of their

original utterance. When they do this, one might hear something like the exchange in (8):

(8) Abe (2;5.10): | want butter mine.
Father: ok give it here and I'll put butter on it.
Abe: | need butteon it. [Kuczaj, Abe 4:66]

1 The decrease in reformulations to Sarah’s phonological errors was not sigtiificé®)t= 3.04p < 0.385).
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Here Abe’s father’'s ukerancecontains a reformulatiorhat addsthe prepositionon that Abe had
omitted. Theevidencethat Abe naticedthis charge comesfrom the fact thahe incorporatedhe on
into his next utterance.

Second, childre may overtly reject the adult's rebrmulation,thereby signaling that the

parent has misinterpreted what the child intended, as shown in (9):

(9)  Abe (2;5.7): the plant didn’t cried.
Father: the plant cried?
Abe: no.
Father: oh. the plant didn’t cry
Abe: uh-huh. [KuczaAbe 3:163]
Here Abe noticed that what his father meant did not matchivemaeant, so he rejected his father’s
reformulation. His father tried again, and this time got Abe’s meaning right.

Third, after hearing a reformulation, children naaknowledgédt at the start othe next turn

in the conversation, as in the exchange in (10):

(10) Abe (25.14): my momma cry.
Father: mommy cried.
Abe: uh-huh yowyelling. [Kuczaj, Abe 5:1]
Here Abe made an errohis father reformulatedt, which Abe acknowledgedwith uh-huh?, and
then went on withhis turn. Theacknowledgement is a further indicatitimat children monitor
whether or not their intention has been captured accurately in a reformulation.

Evenwhen childre do notissue anacknowledgement, thesometimesndicate explicitly
that they have been attending in another way. Parents sometimepiadd af newinformation to
the utterance when they reformuladed childen repeathis new informationn their nextturn —
again, evidence that they have been monitoring what the adgaidstFinally, chdren can simply
continuewith the conversation withoubvertly acknowledging theehange or taking iup. Such

continuations could be counted as tacit acceptances of adult reformulations.

"> We spell the form uh-huh with a hyphen, following the usage in conversational analysis and in the current edition
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Tables 6 and 7 summarizdl the children’s responses tadult reformulations oftheir
erroneous utterances. The data that demonsttplieitly that childrenattend toreformulations are
shown in Figures 11 to 13 for the three English-speattiiigren, and in Figures lahd 15 for the
two French-speakingnes. According tolables 6 and 7, the childremade overtuse of the
information in the adult reformulations between 10% and 50% of the time. When they took up and
corrected dorm they hadusedearlier, theyincorporatedthe relevantchange into theivery next
utterance. In fact, these incorporations often took place in a newly designed utterance, rather than in
an exact repeat of what the parent had said. Whernrd¢jented aradult reformulation(which they
did up to 14% othetime*®) , they would oftertry, onceagain, tostate the original intention they
had tried toconvey.Again, todetectany mismatchbetween thedult reformulation andvhatthey
themselvediad intended requires that childrattend clgely towhether the adulhas understood
them, as evidenced by the reformulation itself.

Children also gave further evidenaieattending closelyo adultreformulations irthe form
of other responses shown in Tables 6 and 7. datefrom all five chidren wereanalyzedfurther
for how often theyacknowledgedeformulations with termskie uh-huh,okay,or yeah repeateda
piece of new information added by the adult tthe reformulation (without any other

acknowledgement); or simply went on with the conversation, wtirecontinuation

Table 6. Child responses (%) to adult reformulations (English)

AcKnow- Repeat of Bare

Overt uptakg Rejectior] ledgement. | new-info. | continuation

Abe N

2,0-2;5 86 14 7 30 5 44

of the American Heritage Dictionary; the transcriptions give this form as uhhuh.

13 The smallnumbersare not surprising ashildren canonly reject reformulationswhere the adult has guessed
wrongly at what the child was trying to say, aatlilts are rather skilled asing thecontext tofigure out what the
child means.
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2,6-2,11 | 451 8 9 41 4 39
3,0-35 215 13 7 471 1 38
3,6-3,11 | 117 9 9 51 3 27

Sarah N
2,0-2,5 117 16 3 2 17 62
2,6-2,11 | 246 15 2 10 6 67
3;0-3;5 176 13 1 11 0 74
3,6-3,11 80 25 1 10 1 63

Naomi N
2,0-2,5 155 21 1 14 7 57
2:6-2,11 89 26 2 11 2 58
3,0-3,5 22 23 14 14 0 50
3,6-3,11 - - - - - -

The children used gariety of forms toacknowledge aeformulation beforgyoing onwith
their turn. Abe useduh-huh, uh-uh, hunh-uhn, Hoyeah, yep, rightand head-nodsSarah used
only head-nods at first (up tge2;7.5) and then alsges, yeah, ye@ndno, Naomi usedyeah,
yup, yepyes andno; Philippeusedouais, beaucoup, nongpui, si and je sais pasdire ¢g and
Grégoire usedui. (Neither French corpus included information on head-nods.YhfeeEnglish-
speaking childreproducel suchacknowledgementsetween 2%and 51%of the time (Table 6)
and the two French-speaking children, between 11% and 25% of the time (Table 7).

" Nearly all the children on occasion used no (or its equivalent) when they were accepting an adult reformulation of
a child utterance that had contained a negation.
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Table 7. Child responses (%) to adult reformulations (French)

Acknow- | Repeat of Bare
Overtuptakg Rejectior] ledgement.| new-info. | continuation
Philippe N
2,0-2,5 189 28 2 0 8 62
2,6-2;11 126 12 3 25 0 60
3;0-3;5 8 50 0 25 0 25
" Grégoire N
2,0-2.5 109 9 0 11 1 80

On occasion, the children would repgast the newinformation the adult had included in
the reformulation(between 1%and 17%of the time). This too isan indication thathe children
musthavebeen attending to the reformulation itseléstly, trey would simply continue ornwith
their next turn in the conversation (a bareordinuation), thereby tacitly acepting the adult
reformulation. This happendzttween25% and80% of the time.While the childen differed in
how often they gave each type of response to an adult reformulation, tgayeakvidence, ithese
ways, of attending to reformulations.

The percentages ofesponsesvhere clildren acknowledged eeformulation orrepeated
new information, alongside thosahere hey eithertook up or elseejected the reformulation, are
shown in Figured.1 to 15.Togetherthese offera measurefor eachchild, of the overt att@tion
they paid to adult reformulations. For Abe, they ranged 68t to72%; for Sarahfrom 25% to
38%; for Naomi, from 39% to 100%; folPhilippe, from 39% to 75%, and for Grégoiréiey

amounted to 25%.
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Figure 11. Abe’s responses to parental reformulations
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Figure 12. Sarah’s responses to parental reformulations
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Figure 13. Naomi's responses to parental reformulations
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Figure 14. Philippe’s responses to parental reformulations
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Figure 15. Grégoire’s responses to parental reformulations
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In short, the children’s acknowledgementand theiruses ofnew information bothprovide
additional evidence of theattention toadult reformulationsevenwhere they dichot give an overt
uptake or rejection. So such utterances, just as muoklieatsacceptanceand rejections showthat
children are attending closelp adult interpretationsouched as reformulationdVhile their
immediateconcern iswhether theyhavebeen undestood as theyntended, asome pointchildren
must alsoresolve thediscrepanciebetweentheir own expression of amtention andthe adult
expressiorthat theyhavetaken as conveyindghat samentention. After all, they dowant to be
understood. And since adults are the experts here, chadesrtuallyadopt theconventionaforms

that adults use.

General Discussion
Our findingsshowthat adults presenhegative evidence inesponse to children’s errors
during the earlystages ofanguage acquisition. Iparticular, tley reformulate child utterances as
they check onwhat the child ment, and in doing so also presethie childwith a conventional
version of theerroneous parts afhe utteranceapparently atm@pted. The reformulationyith
whatever changes in form it contains, sigrthat the childid not poducequite the rightform for

the meaning intended. Children consisterdlspond tassuchreformulations inseveralways. Some
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of the time, they take up the adulEsrrection and thereby ratify the adult ipetation as correct.
In so doing, consciouslyr not, theycorrect thai own earliererror. Onother occasions, thagject
the reformulationbecause thadult has misunderstoodhat theyintended; theyoften follow a
rejectionwith a furtrer attempt atconveyingtheir intended meamg. And on otheoccasionsstill,
they accept thadult’s interpetation of what tiey hadmeant bycontinuingwith the conversation,
with or without an acknowledgement of tlaelult reformulation. In shorur findings strongly
supportthe view that chidren monitorwhat adilts say to themand, in particularattend to and
respond to adult reformulations of the child’s intended meaning.

Like many previous researchers, we have argued thatitheegative evidence available for
young children learning to speak. Whpeeviousanalysesave elied mainly on reply-types, we
looked instead at whether adrdsponses tohild errorsidentify thelocus of the child’s eror and
thereby contraghe eror with the conventionabdult form; whether adultreformulationspresent
negative evidence, whether such evidence is availablgl error-types, anavhether childen make

use of this information. We turn now to the significance of our findings for these issues.

How frequent are reformulations in the speech children hear?

Do reformulations ofchild errorsoccur in thecourse ofconversatiorbetweenadults and
children? As Tables 2 and 3 show, they oacuather large numberand they occur significantly
more often in response to erroneous utterances than replaysalvémtionalones. Thissuggests
that it is the erroneous nature of children’s utteratieselicits theseeformulations.The majority
of adult reformulations introducside sequencedesigned tanutually establishwhat the child’s
intention is before moving on.

Yet parentsare unlikely to be correcting their childreonsciously andleliberately. They
are more likely to be seeking to clartfye child’s intention irorder toget onwith the conversation
and its goals. But whether or not pateeintend an utterance to leerrective isunimportant.What
matters is that corrective information is present and available, and we have shown thaisit aiften
that children can and do make use of such information, and we have shown that they often do.

Are the levels of reformulation high enough to helpdeen learn? Asnany as two-thirds
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of their erroneouaitterances are reformulated (TaBle EvenNaomi at2;0-2;5,with the lowest
level of reformulationswas still at48%. For ciidren producing may erroneousutterances in a
day, having between 50% and 70%lem reformulatedvould provide extensivenegative evidence
over time. Indiscrimination tasksfor instance Estes (1959and Levine (1959, 1963) foundthat
learning occurreavhen hyothesesvere confirmed or disconfirmed ofewer than25% of trials.
So, as Bohannon, MacWhinney and Snow (12840) pointed out, notll errorsneed be followed
by corrective information in order for learning to occlrearning doesot require thaevery trial
should affect the balance.” The actual numbers needed may be quite small.

This proposal is supported by somgerimentalvork. Saxton and hisolleagues (1997,
Saxton et al. 1998) taught children novel irregular nonsense verbsttegp, pe)l over thecourse
of severalweeks,using eithermpositive evidence alone, guositive evidence combined withegative
evidence (corrective adult utterances equivatergformulations inthe pesent study). They found
that, with negativeevidence fewer than 20exposuresvere enough for children téearn a target
form. The level of negative evidence ithe presentlata, thenappears mor¢han high enough to

allow learning.

Are reformulations general?

Negativeevidence, to bgenerallyuseful inacquisition,should be present faall children,
regardless of setting ¢anguageand forall error-types. Irthe presentlata,adult reformulations
contained negative evidencabout phonology, morphologigxicon,and syntax. Similar levels of
reformulation occurred in speech to all five children, and for both English and French.

A sample of five is relatively small, but vemalyzed a large amouaot longitudinaldata for
each child. Our findings were similar for ttneee malesand two females.In somecorpora, there
was an observer present (Sarah, Philippe, Grégoire), iotliees noi(Abe, Naoni), and thatmade
no difference. At the saméme, four of the five chidren had aleast one parenwith a college
degree, so we laclany real comparisonacross gcial class. Fuhermore,the two cultures
represented here are similar in certain resgaedsso do not pgesent dull test of the requirement

that negative evidence be present under the full range of circumstances conceivable across cultures.
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As many anthropologistsavepointed out, culturebavedifferent attitudes tahild rearing
and behaviourtowardsyoung children just leariing to talk. Such differencesare found within
cultures as well (e.g., Heath 1983, Miller 1978% a resultchildren indifferent settingsmay learn
their first language in rather different wayrsthe Kaluliand Samoagultures,for instance parents
don’t converse with children who are not yet competsetrs oflanguageand so do’t participate
in the conversationaturn-taking with children characteristic ofmiddle-classAmerican families
(Ochs & Schieffelin 1984).

Do such cultures provide negative evidence to tlidreh leaning languagesvithin them?
Despite the differences in interactiostyle, parentand other adults do preserggativeevidence,
butin a somwhat differentform. In fact, some of itlooks strikingly like the explicit negative
feedback considered by Brown and Hanlon (1970). As Ochs and Schieffelin (1984:293) reported:

Kaluli mothers payattention to theform of their children’s utterances.

Kaluli correct the phonological, mdiplogical, or lexical form of an

utterance or its pragmatic or semantic meaning.

In effect, the adult strategy is to tell children exaethat tosay ondifferent occasiongSchieffelin
1979; see als®@leason 1988).They do thisby modelingthe pertinentutterane alongwith the
instructionelema’‘say like that'. Wherethe child hasfailed to get what hewants (a plaything
removed by an older sibling for instance), the pareanother adult Wli face the childowards his
sibling and speak for him, thereby telling him how he should ask for the playthingteehdack.
Samoan culture functions in a similar way, with childoeimg shown directly when and how to say
an utteranceand beingexpected to repeach utterancesserbatim!® So adult speech in these
cultures also presents children with negative evidence.

In much the samevay, Americanfamilies of lowersocioeconomicstatususe somewhat
different patterns of verbal interaction with their young children compared to middleAchasiEan
families (e.g., Hart & Risley 1992, 1995, Heath 1983), but they still seem tomaghkive evidence

available. Post(1994),for instance reported hat the parents of three childréiom lower class

% The youngerchildrenmay also gefeedbackthat is closer in form tothe reformulationsinalyzedherefrom the
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families thatshestudiedprovidedconsiderably highelevels of explicitfeedback tharthe middle
classfamilies obsergd by Demetragt al. (1986). Inshort, adults appear to provigegative
evidence in response to erroneous utterances in both lower and middle class American families.
So across cultures, the form such evidence takes and the way it is presented may range from

reformulations to eXit directions abouwhat tosaywhen. Thesgrobably represent twpoints

on a continuum of optionswhere different culturesprobably invoke different kinds of negative
evidence so children eventually become convensidhtthe conventions otheir languageNor are

the speakers of any one language restricte$ing jusbne option.For instance, imur data,from
about 1% to 13% of reformulations were prefaog@n overt adult rejection of the child for@g.,
“No, ....” or “Non, on dit...."). Thereis no a priori reason taexpect thesameform of negative
evidence to be present in every language. @nigeform need bevailablefor all children. Sofar,

the evidencesuggests thatinguage communities do fact providenegative asvell as positive

evidence to children who are learning to speak.

What do reformulations look like developmentally?

Adult reformulations oferroneousutterances decrease mumber as chileen get older.
What acountsfor this decrease? Sinde is also accompanied by decrease in theaumber of
errors children make, it wédi seem reasonable é&xpect that the same percentagemwbrswould
be reformulatedt eachage, butadults infact reformulate dower percentage of chileérrors as
children get older. One explanation for this couldHa, even if tey are unaware af, parents are
generally sensitive to thevel of their child’s linguistic ability. They adjusautomatically to their
child’s level, so once they know that their child genergéysthe past tensdéorms of verbs right,
they maystopreformulating afterthe occasional error admission [ see thedog yesterday or
commission le goed away Another explanation, proposég Morganand Travis (1989), isthat
parents simplyget used totheir children’s errors(e.g., over-regularizations aftrong verbs or
failures to invert auxiliary verbs in questions) atapshothering to corredhem asthe children get

older. This account, though, assumes incorrectlyetiats continue ahe same rateegardless of

older children who take care of them.
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age, when children in fact produce maewererroneous utterances as they get older (Tables 2 and
3). Finally, a third explanation, one that is consiswitit the decline irchildren’s erors, might be

that since children use more and more adult-like forms as th@jdgetadultsdon’t have tocheck

as often on what they mean because they can now understand them.

Higher levels of negative evidence the earlier stages, when children anaking more
errors ofevery type,could be helpful as they try tanalyzedifferent systems inthe language
around them. Children struggling to pronounce their words properly, to add the right morphological
inflections in the rightplaces, tochoosethe rightwords, and to putthose words togethento
constructions, ar@n greater need ofiegative evidence than idiren who cansay words, have
mastered much of the morpholodygave alarger vocabulary,and cancombinewords into many
phrasesand clausesiAnd becausegounger ciidren are lard to understandgarents willnaturally
spendmore time trying to discern whatheir children intend to sayand so produce more

reformulations than they do to older children.

Can children make use of the information in reformulations?

Reformulations are only useful if children can bd#tectand capitalize on the imirmation
they contain. Because of thise need some measure whether children caand domakeuse of
the informationin reformulationsFor them to beeffective, childrershould beable todetectfirst,
that a reformulation captures the intention in questionsaodndly, that it differs ifiorm at one or
more points fromthe version the child-speakemproduced.ldeally, childrenshould thentake in
whateverthe difference is andtore it in memory for later, if notfor immediate,use as the
conventional way to sax in that language.

Some researchelaveargued against thigew after looking atpossible consequences of
recastsfor children’s later grammaticaperformance.Morgan and his colleagues (1995), for
instance, argued that, relative to children’s basetsponses toonversational continuationtere
were noshortterm differences inchildren’s grammaticalproductionsfollowing either recasts in
general owhatthey characterized as linmal recasts'(responses thainly corrected thechild’s

error andwere thereforeequivalent toreformulations inthe presenstudy). But the absence of
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immediate overall changes in the child’s systettme-fact that thepften perseverate omrrorsthey
have been producing for a long time — shawdtibe surprising. Childreflike adults) rely orwell-
established paths for the retrieval and articulatiofonhs when theyspeak. Changinthese paths
and articulatory patterns takes time and practice. fabt that childremttend tothe chages adults
make,and thefact that theyrepeator acknowledgehese chages stronglysuggests that they are
adding the conventional forng their representationor how to express thoseneanings. Bufor
this information to show up in their speech production may take a long time.

Morgan and hiscolleaguesalso proposedsomelonger-termtime series analyses of the
effects of recasts and minimal recasts, and heredioduded that the adult utterances could not be
beingused asegative evidencédowever,Saxton and higolleagueq1998) have pointed out a
number of problemsvith those analysedat castsome doubt on this conclusion. In aiddif
Saxton showed experimentally both that childnezre responsive tmegativefeedback in the form
of correctiveutterances and th#ttey learntfrom them while not learningrom positive evidence
alone (see also Bohannon, Padgett, Nelson, & Mark 1996).

To make use of negative evidence, children must first attend to it. What evidence tisahere
children monitor adult speech2ven before they begino speak, childrergive evidence of
monitoring parentalresponses ttheir pre-linguisticgestures and vocalizations neake sure they
havebeenunderstood. Marcofl991,Marcos & Kornkaber-le Chanud992),for instancefound
that infants would eldorateand even alter their communicativeattempts systematically if their
intention hadn’t been understood (see also Wilkoklowse 1982). Golinkoff (1986)reported a
number of non-verbal negotiations thatsupport the view that infants both monitor parental
responses and show remarkable persistenceraativity in tryng to conveytheir ownintentions.
Once they begirio prodice their first words, this persistencen making sure theyhave been
understooctan be quite remarkabl€onsider thisepisodewhereBrenda (1;8)tried to introduce
car as a new topic whesheheard a capass orthe streebutside (Scollon 1976:109When she
was not understood, she then persisted, using two other vgardby3 from the same conceptual

domain. We give the ensuing exchange in normal orthography:
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(12) Brenda: Car. Car. Car. Car.
Observer: What?
Brenda: Go. Go.
Other Adult: [unintelligible]
Brenda: Bus. Bus. Bus. Bus. Bus. Bus. Bus. Bus. Bus.
Observer: What? Oh, bicycle? Is that what you said?
Brenda: No.
Observer: No?
Brenda: No.
Observer: No — | got it wron.

It should notbe surprising,then, that children antinue to attend to howvell they havebeen
understood as they move on to produce more elaborate utterances.

One reason childreattend to adulteformulations is becaughese utterances camdicate
whether the adult has undevodwhat theysaid. Within aconversationaéxchangespeakers seek
to groundeach utterance as they go alongadiding to common grounthey keeptrack ofwhat is
already knownand what is new information, and whether theiraddressee isttending and has
understoodvhat they havejust said. Addressedberefore need to sign#heir understanding in
some way. They can dbis inseveral waysthroughback-channesignalssuch asuh-huhor mm
from the addressee; through explicit uptakésome of) thenew infornmation inthe prior speaker’s
utterances, othrough amacknowledgementup-huh, s, yeal) followed by acontinuation on the
same topic (see H. Clad996, Clark& Schaeferl987). Thesedevices all &er evidence that the
addressee has attended to and understodasthepeaker’s utteraneeell enoughfor the exchange
to continue.

Children’s checking on whether their intention has been grasped is critical when it comes to
mismatchesetweentheir own child utterancesnd theadult reformulations thafollow. In the
present study, wasedchildren’sresponses teeformulations as one measurktheir attention to
what the adult speaker hagdhangedn going fromthe child’s uterance to aeformulation of it.

First, the fact that they sometimes takehgychange in theirext utterancegives clearevidence that

6 Upon transcribing the tape tiis exchangeScollon noticedthe sound ofa car in the backgroundjust before
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they are attending, and are checking on whether the adult has understood what they intded to
Second, on other occasions, theject someadult reformulations as misinteretations oftheir
intended meanings. Thesgjectionsshow theymonitor adultreformulations. Inaddition, since
their rejections are often followed by new afpdsmat expressing whateyh mean,hiese offer further
evidence thathildren arechecking onwhether theyhave beenunderstood.Third, atothertimes,
children simply go orwith the conversationthereby acgeting thereformulation as appropriate.
Even herethough, childrenoften acknowledge theeformulation by prefacing their continuation
with yes yeah or uh-huh Theseacknowledgementadd still furtherevidence that children are
attending to the reformulations adults produce.

Are childrenstoringthe correctivanformationavailable inadult reformulations? Do they
learn from these reformulations? Childrexhearly monitor the differencesbetween whathey
intended andvhat their parents then sagnd, some ofthe time, usethe changes oform in a
reformulation when they explicitly accept or rejget adult versionGiven this,therecould well be
learningevenwhen chidrendon’t take up areformulationovertly. It has longbeen knownthat
children store adult-like linguistiforms in menory before theyan produce them themselves. In
phonology,for example,children consistety recognizewords heardin adult form but fail to
recognize their own incorregronunciations othe samewords (seeDodd 1975, Smith1973).
They also spontaneously repair their own utterances froousmgy as 1;§Clark 1982, Kasermann
& Foppa 1981)In both cases, childremse word-formsalreadystored in memory as argget-
model for recognition on the one hand &mdchecking on theiown productions orthe other(see
also Clark1993). They makeuse ofthe samestored targetsvhenever theyry to understand any
adult utterancedn acquisition,comprehension precedes agdides production. It seeniikely,
then, thatchildren cantake in corective information from reformulationsevenwhen theydon’t
make immediate use of it.

Although the presenstudy didn’t investigate howsoon childrenmake use corrective

information, several recent studies have showrcthiltiren do learn fromegative evidencesaxton

Brenda initiated this conversation.
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and hiscolleagues (19975axton efal. 1998),for exampletaught childremovel verbendings for
nonsenseerbs (e.g.zib) eitherwith positive evidencealone orwith positive evidence combined
with negative evidencen the form of recastqequivalent toreformulations).Learning was more
successful irthe recasts conditiomnd onlythe childr&m who heardhegative evidence were later
able to make grammaticalijydgments aboutvhich forms were acceptabland which were not.
Training studieswith children suffering from SLI ($ecial Languagelmpairment),and with both
SLI and younger ermal-larguage children, also suggest Hat recasts, where the adsipeaker
reformulateswhat the child said,are moreeffective teachingforms thanpositive evidencealone
(CamarataNelson, & Camarata 1994\elson, CamarataWelsh, Butlovsky, & Camaratal996).
Recasts resulted in fastlrarning and ina greaternumber ofspontaneous uses tfe targeted
forms (seealsoBaker & Nelson 1984;Nelson, Denninger, Boillian, Kaplan, & Baker 1984).
These studies, togetheith the presnt resultssupportthe interpretatio that reformulations are
important in enabling cldren tolearn whichforms are conventionain the target-language and

which not.

How do children distinguish corrective changes from other changes adults make?

How do children know which changes made by adslitsuld betreated agorrections, and
which shouldnot? If chidren simply tookeveryresponse tovhat theysaid as beingpotentially
corrective, they would continually draw incorrect conclusions. As Marcus (1993:77) put it:

“[...] a child mightsay | want acookieand the mothemight naturally

reply, No, you've already had three cookies.[...] children who changed

their granmars every timethe parent saidsomething differentwould

radically damage their languages”
The answer tahis objection lies inthe pragmatics of conversation. First, children monitbat
adults sayand recognizevhen theyare checking onvhatthe child’s ownintentionwas insaying

something. Thisof courseassumeshtat children, lile adultsmonitor on-goingspeech irgeneral,

an assumption for which there is extensive empirical evidence (e.g., Clard £98[1983,1989).



Chouinard & Clark 46

To monitor whether one’swn intentionshavebeen understoodhough, requires thapeakers be
able to make use of evidence for comprehension from whoever they are talking to.

Adults monitor their conversations o levels,one forkeeping track of theoals in the
current exchange, the other for checking on whether the forms beingawsdsben uderstood by
the addressee (H. Clark 1996). Monitoring atiével of form ensuretha speakersre successful
in communicating their intentions, so that the twotnpens can be seen thave unérstoodeach
successive utterance. Children’s attentiomeformulations inthe presnt studysuggests thahey
do likewise. They too appear to track bthth goals of thexchange anthe forms theythemselves
haveused.Evenpre-linguistic childreralter their failedmessages in sggmnaticallydifferent ways
depending on whether the parentunderstood the megga (theform), or refused tocomply with
it (the goal)(Marcos 1991, Marcos & Komnhaber-le Chanuid992). In those studies, infants
responded differently when the parent digmiswer or refused tcomply with the goal, compared
to when the parent misunderstood. This suggests thatikpistdults,eveninfants monitor at both
levels too, and can tell the difference between them.

Second, children attend twhat reformulationsimplicate. Comparison oftheir original
utterance with the adult reformulation identifies kbeus ofthe aror beingcorrected angresents
children with anotherway of expressingthe self-sameintention. Childrenare then facedvith
having tochoosebetweenwo distinct forms forthe same meanin&ince any difference in form
must signal a difference in meaning (by the principle of contrast), where thersushndifference,
one of theforms has to goAnd sinceestablisheadonventionaforms take priority and pre-empt
others (bythe principle of conventionality)ynder suchcircumstances children will odor the
conventional adulform (Clark 1990,1993). This instant comparisotetween thdorms of child
error and adult refonulation iswhat confes speciaktatus orreformulations agiegative evidence:
children can identify the intention they had in speakind observe anghange(s) in form that the
adult has made.Other changes igonversationas inthe Marcus example) do noexpress the
child’s own intentions, so will nobe treated agelevant tothe form of the child’s immediately

preceding utterance.
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A relatedissue arisesvhenoneaskshow children identifyelementsadded tcan utterance
by adults as obligatory or optional. Take the hypothetical example in (13):

(23) Child: I went to the park.

Parent: You went to the park today?

How can childrertell thatthe addition oftodayis optional, rather than obligatory? First, notice
that they don’t havéo makethesedecisions orthe basis ofonereplay or reformulation alone. In
the course ofacquisition, they W hear manysuch utterances. Cumulatively, these walllow
children tocome toan appropriatelecision aboutachaddedelement,since obligatoryelements
will never bemissing fromadult reformulationswhile optionalones will sometimes be there and
sometimes not iradult replaysand reformulations. Send, childrenuse negative evidence in
concertwith positive evidenceandwith all sorts of pragmaticinformation about languagese as
they learn more and more about the particular language they are exposed to. Togetlseyibese
of information contribute tehildren’s (eventual) seleion of the conventionalorm for conveying
each specific meaning in a language.

Recognition that a conventiondiorm is conventional, ofcourse,doesn’t guarantee instant
changes irchildren’s systemsGainingfull mastery of an adufiorm, whethetthis is amatter of
pronunciation, morphological inflection, or syntacanstruction, camake time.This is because an
erroneous formmay have become establishedenough ina child’s articulatory program for
language pragkction that it remainghe first form retrieved and articulatedfor that paticular
meaningevenafter the child has storedhe appropriateconventionalform in memory. Learning
whatthe correctforms are andrepresenting them imemory mayoccur weeks oevenmonths
before childrensucceed inretrieving themwhenever needednd so over-ridingearlier, well-

entrenched erroneous forms in their own production.

Are reformulations really negative evidence?

"7 What is optional versus obligatory, of course, differs from language to language, depending on the grammatical
structures involved.
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Do reformulations rally constitutenegativeevidence, olre theymerelyanotherform of positive
evidence? Irour account, thesame adult sentence uttered on one occasioid present positive
evidenceaboutconventionalforms, by simply providing an utteance appropriatéor a paticular
meaning. Oranotheroccasionused as aeformulation ofan erroneouschild uterance, thesame
utterancecould providenegative evidence in side sequence or aembedded correction. This
potential duality for any adult utterance isteength of the preseptoposal becauselibks the role
assigned to each utterance to what the child intended to say. And, at that point, the pragmatics of the
ongoing conversation determisewhether theadult’s utterance is to béaken as positive or as
negative evidence.

What is critical is thateformulationsare made irdirect contrastto whatthe child has just
said. Their primary function is to allow adultscheck up oprecisely whathe childintended,and,
in doing so, they present farm for the expression oftat intention tat differs from the child’s
utterance irjust the locuswhere thechild’s utierance wagrroneousSince, likeadults, children
attend tocontrasts in form (Clark990, 1993), any change form thatdoesnot mark adistinct,
different, meaning will signal to children that they miagve producedsomething that is not
acceptable in the target language — the classic definition of negative evidence.

Reformulationsare attempts toepresenthe child’s intention. Theyexpressthe meaning
the childhad inmind, butchange thdorm. Whatthe adultsaysappears to beritical in letting
children know that thdéorm they haveused iswrong in someway. In fact, this isa common
function for repetition in conversation more generafiWalker 1996).Children’s reaction to
hearing a questiorepeatedfor instance, is t@ssumehat theyneed toalter theanswer theygave
thefirst time. This stronglysuggests thathey take thespeaker’srepeat as implicating that they
must now say somethinglifferent. Thisis just what researcherfiave observed itonservation
tasks, for examplewhere theadult comsistently repeatsertainquestions as way of makingsure
children really know the answer. Tlohildren’s usual response tthis is to change theirfirst
answer to somethinglse (see urther Rose & Blank 1974, Siegal 1997,Siegal, Waters, &
Dinwiddy 1988).
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With reformulations, the adulitterancepresents @onventional redition of preciselywhat
the child had intended to say. Just ath@nconservation studies, tiisplicates thathe form of the
child’s utterance has something wrongh it. Inspection of theadult rendition provides thetarget
model for what the child should have said hadbéen ablg¢o produce the conventionrm. This
is why reformulations are not just another kindpositive evidenceBecause thegontrastdirectly
with the child’s utteance inexpressinghe samentention, thg alert clidren to thelocus of the
error and hence to the error itsédhd becauseeformulations cotain theconventional form, they

help children to eventually eliminate erroneous, non-conventional forms.

Conclusion

The goals of the present study werdind outwhether therevas negative evidence in adult
reformulations oferroneouschild utterancesand, iftherewere,whether children madese ofthat
evidence. Our findingsshowthat aduts reformulateerroneouschild utterances ofteenough for
learning tooccur. Their reformulationsare found for all kinds of child errors — errors of
phonology, morphology, syntax and word choice. Furtherfiodings show that childrenan not
only detect differences between their owtteranceand theadult reformulationbut that theymake
use of that information.

In 1968, Roger Brown observed,with his customary prescience, that:The changes
produced in sentences as thmgve betweenpersons irdiscoursemay be the richest dafar the
discovery of grammar” (1968:288). In this paperhage argued thatig indeedin theto-and-fro
of conversation that childraeceive informatiorabout theappropriataessof their own utterances.
Adults often check up othosechild utterances that contaerrors. Oneresult is thatchildren
receive added information about the conventional way of saying what they apparently waaigd to

after they have made an error.
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