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ABSTRACT

Repetition is used for a range of functions in conversation. In this study, we examined all the repetitions used in
spontaneous conversations by 41 French adult-child dyads, with children aged 2;3 and 3;6, to test the hypotheses
that adults repeat to establish that they have understood, and that children repeat to ratify what adults have
said. Analysis of 978 exchanges containing repetitions showed that adults use them to check on intentions and to
correct errors, while children use them to ratify what the adult said. With younger children, adults combine their
repeats with new information. Children then re-repeat the form originally targeted by the adult. With older
children, adults check on intentions but less frequently, and only occasionally check on forms. Older children also
re-repeat in the third turn but, like adults, add further information. For both adults and children, repeats signal
FGdSyliAazy (2 GKS 20KSND a dgfate@imkbmmong@und. I yR LI F OS GKS A

Repetition has multiple functions in conversation (see, e.g., Johnstone, 1994; Walker, 1996; Brown, 1998;
Svennevig, 2004). One pervasive use, for example, is when a speaker adds to common ground new information
offered by another. | SNBEX GKS &LISIF{SNRE NBLSGAGAZ2Y | OKAS@®Sa (g
contribution of the other, and, in so doing, signals that a specific piece of information is now in common ground.
Speakers can also use less specific means to mark new information as given: they can use pronouns like he for
continuity of reference to the same protagonist, for instance, and in adult narratives they rely on pronouns
(rather than lexical noun phrases) 60% to 87% of the time (see Francik, 1985; Gundell, Hedberg, & Zacharski,
1993). Or they can simply use general acknowledgements like mhh or yeah. But before any information can be
added to common ground, speakers must agree on what the other person said. Adults use repetition, typically
with rising intonation, with children, to check on the intention being expressed by the child, and to initiate any
repairs needed. The adult repeat itself contains the correction (Sacks, Schegloff & Jefferson, 1974; Jefferson,
1982).

Adult initiations of repair and ratification may be particularly important with young children because children

make errors of all kinds and frequently violate two Gricean maxims that contribute to the Cooperative Principle

in conversation. When they make errors of omission ¢leaving out words, grammatical morphemes, agreement

markers,and sooncF NBY (KS | Rdzf 6§ Q& LISNBLISOGAGSE (GKSe GAztl 4S8 Gi
For example, the utterance of the word Milk 2y A lilda 26y>X SAGK y2 LINBTF{i2NE | dzS
fromthe pf NBYy s Ay Ylyeé O2yGSEGE R2SayQi Ot SINIé& AyRAOLI G
informative Want milk), can see a bottle of milk (compare See milk), or has just split milk on the floor (compare

Milk floor). And when children make errors of commission, using the wrong words or morphemes, again from the

I Rdzt G LISNBLISOGA@Ss (KSe @Azt i8S G4KS YIEAY 2F YIyySNE
errors make them hard for their addressees to understand. Adults could use rSLISGAGA2Y G2 Of I NX 7
intentions and so preserve the Cooperative Principle. They could also repeat what the child has just said in order

to ratify what children say when their intentions are clear, thereby simultaneous indicating to the child exactly

what it is that the adult has understood. Simple acknowledgements like Uh-huh or yeah are less informative than

the repeat of a specific word or phrase. Repeats of actual words are also more informative about continuity in an
exchange for childrenthay dza S& 2F LINRy2dzya 6KAOK O2y il Ay WYAYAYL
basis for identifying the intended referent (Gundell et al., 1993). One goal of this study is establish how adults use

repetition with young children, and tosee whatfuy Ol A 2y a OKAf RNBYyQ a dzaSa 2F NBLISI

{2YS I RdzZ G NBLISGIAGA2ya KI @GS 6SSy OKIFNIOGSNART SR & WN
utterances in which adult speakers have corrected the child errors, underlined, as in (1):



(1) Child (2;4.29, being carried): 52y Q&G FFff YS R2gyadl ANERH
Parent: oh, | wouldn't drop you downstairs.
Child:52y Q0 RNERLI Y S[ClRkRusaipyitistiel diaNEg

¢KS LI NBYyGEZ Ay NBLSFIGAYy3 GKS OKAf RQtpicaliiaddul Mepesfsad YI 1 S
substitutes causative drop 0 Y S ¢ A Y F2NXF GA 2y 0 F2 N (Rl ThOkil takRQub théS NNR y S 2
I RdzZf 6 Q& O2NNBOGA2Y Ay GKS ySEG GdzNYy @ { dzOK NEBIFRasNY dzf  § A
made an error (Chouinard & Clark, 2003). Research on such reformulations in English has shown that, first, adults

a

correct child errors frequently, up to 60% of the time before age 3;0 to 3;6; second, they correct all kinds of
errors¢phonological, morphological, syntactic, and lexical; and third, they rely mostly on side sequences within

GKS SEOKIYy3IS Ay LINPRdAzOAYy3 G(KSANI NBF2NNdZ I GA2y&az & A
rising intonation and with the error(s) corrected, and i KS OKAf R (KSy | 0ly2¢f SRISE (K
sequence is contained in the lines marked by an initial ||, with the repeated word underlined; see further

Schegloff, 1972).

(2) Side sequence
Abe (2;6.4): Milk. Milk.
| | Father: You want milk?
| | Abe: Uh-huh.
CHGKSNY hl® Wdzad + aSO2yR | [CHRLDES:RczbjcopBli & 2dz a2YS®

They also make some embedded corrections (Jefferson, 1982), as in (3), where the correction of the erroneous
form is (fell) offered in the next turn by the father:

(3) Embedded correction

Abe (2;4.24): He falled, he falled again.

N

Father: Okhefel,d dzi y 23X KSQa i GKS o021 G2 y2¢ [ddmi] KAY Ay TFNP

Children give evidence of attending to the adult reformulations they hear: they repeat a number of corrected
forms, and also acknowledge them with responses like yeah or uh-huh, as in (1), but these are much less frequent
than their repeats of corrected forms (Chouinard & Clark, 2003; see also Demetras, Post & Snow, 1986; Farrar,
1992; Saxton, 2000; Otomo, 2001).

But when children repeat, what are they doing? Do they focus on words and constructions that are unfamiliar, or
on forms already known? Their repetitions, traditionally viewed as imitations (see Speidel & Nelson, 1989), have
been counted as playing little role in the acquisition of language per se (e.g., Bloom, Hood, & Lightbown, 1974).
Yet they repeat unfamiliar words presented as new, with stress in clause-final position (e.g., Réger, 1986; Clark,
2007). In fact, they repeat new words at twice the rate that they repeat new information (Veneziano, 2001; Clark,
2007). This suggests that children use repetition to signal attention to what is new, whether words or
information. They also use repetition to when responding to requests for clarification (e.g., Ochs, 1977). In
summary, repetition signals that the speaker, adult or child, is attending to what the other just said, and
identifies the (fformerly new) information now shared in common.



Repetition offers a primary means for signalling what new information has been taken up by the other and so

added to common ground. That is, once speaker-1 offers some information, speaker-2 can take up what is new,

and by repeating it, identify it explicitly, acknowledge it and so count it as given, and place it in common ground.

Typically, speaker-H Q& dzi G SN} yOS g2dz R I fa2 O2ydlFlAy Fdz2NIKSNI ySs
(see Clark & Haviland, 1977). Repetition, of course, is just one way to acknowledge what the preceding speaker

said. Speakera Ol'y Ffa2 y2iS GKS 2GKSNRa O2 yyéesNoh-butzioringnyf o &  dza
instead, for the utterance as a whole, or rely on pronouns to mark continuity of reference to the same entity

across several turns. But general acknowledgements, like pronouns, are nonspecific and so cannot identify the

particular information now in common ground (see Clark & Haviland, 1977; Francik, 1985; Gundel et al., 1993;

Brennan & Clark, 1996).

In this study, we focus on how uses of repetition might be similar or differ for adults and children. We looked in
particular at the following hypotheses:

1. Adults will repeat, using reformulations, in order to check up on what children intended to say.

2. In doing this, adults may also offer children correctionsCconventional ways to say what they apparently
intended to say¢in side sequences and embedded repairs. They may also re-repeat after their childrenQ a
repeats in order to ratify child attempt at making a correction.

3. The content of adult repeats will change with age: with younger children, adults will need to check on
020K F2NXY FyR dzal 3ST 6A0GK 2f RSNJ 2ySaz 2yfteée 2y dz
understandable.

4. Children will repeat to acknowledge and so ratify what the adult has just said. They will also sometimes
follow up adult repeats, and re-repeat in order to ratify. They will thereby indicate that they have
Yy2G0AOSR G(GKS I RdzZ 6Qa O2NNBOGA2Y Ay GKS LINBGA2dza Gdz

We tested these hypotheses with extensive data drawn from adult and child repeats in spontaneous
conversation.

METHOD

In this study, we drew on transcripts of 41 children acquiring French (see Bernicot & Roux, 1999; Marcos, Salazar
Orvig, Bernicot, Guidetti, Hudelot, & Préneron, 2004).

PARTICIPANTS

The children came from two age groups: The younger group consisted of 24 middle-class first-born children (12
boys and 12 girls), aged 2;2 to 2;4 (mean age 2;3). Half had been in full-time daycare with an Assistante
Maternelle (a licensed daycare provider who typically looks after three children) since age 1 ;0, and the rest
attended a Créche (a daycare centre) at least four full days a week. All the children could produce utterances of
two or more words in combination.

The older group consisted of 17 middle- and upper-middle class children (10 girls and 7 boys (8 first-born children
and 9 second-born) aged between 3;1 and 4;2 (mean age 3;6). All had been attending an Ecole Maternelle (a
nursery school) for four to eight months prior to being recorded. All the children were comfortable interacting
with children and adults outside their immediate family circle, and spending time away from their parents.



PROCEDURE

All the children in this study were recorded at home while having their usual afternoon snack with their mothers.

This context elicited typical meal-time discussions of food and drink, and was the occasion for adults to find out
o2dzi S@Syia Ay GKSANI OKAfRNBYQa RIFI&X FTNRY G2LAOa
questions. The younger children were recorded (and filmed) twice in this setting, for 8 minutes each time; the

older children were tape-recorded in a single 10-minute session.

The film- and tape-sessions were transcribed by trained assistants (Bernicot, Comeau, & Feider, 1994). The
transcribers indicated turns in the exchanges as follows: (a) a change of speaker, (b) a silence lasting more than 2
secs.: if the same speaker then resumed speaking, that next utterance was counted as a new turn. They also
marked utterances within turns by the intonation at the end of the sentence as follows: falling ., rising ? ,
emphatic ! ; a level tone then silence / ; an incomplete intonation (interrupted by the next speaker) ¢, or by
paralinguistic features like a laugh, a cough, or a nod, noted in square brackets after the utterance.

Two readers (the first author and a graduate assistant) went through all 41 transcripts by hand and identified
every repetition by either the mother or the child. We counted as adult repetitions all cases where the mother
repeated all or part of what the child had just said. In these cases, we extracted the sequence of two turns (Child-
1+ Mother-2), as in (3):

B/ FYAETES 6uTnoY C2yid R2R2 «k WINB atSSLMAy3Q
>Mother: lls fontdodo/ W¢ KS& | NB at SSLIAyYy3AQ

where the line marked with > contains the target utterance with the repeat plus any corrections (here, the
addition of the clitic subject pronoun ils). If the exchange continued with an acknowledgement or a further
repetition from the first speaker (here, the child), we also extracted a third turn, again marked with >, as in (4):

(4) Anthonin (2;3): Périgny! Wt SNAIY EHQ
Mother: A Périgny! We2 t SNAIYyeHQ
> Anthonin: Mm. YaYodQ

We counted as child repetitions those cases where the child repeated all or part of what the mother had just
said. Again, we extracted two successive turns (Mother-1 + Child-2), as in (5):

(5) Mother: Tu fais attention de ne pas en mettre partout.

W 2dz 6S OFNBTFdzZ y20 G2 3SH A4 SOSNEBGKSNBO®Q

>Agathe (2;2): Mets pas R S pad@niets pas de tomadine patou.

WaSia L& RS tQSldz LI NI2dzi52ga BSa BEISGNBER
3SG 2dzA 0S SPOSNEGKSNBOQ
(English translations of each utterance are given in single quotes, sometimes preceded by an adult version, in
CNBYOK:> 2F gKId GKS OKAftR ¢l a GNBAYy3a G2 alrex a Ay
further turns in each exchange where warranted, for example, when there was a further repetition by one or
both speakers, as in (6):



& NB3IFNRS k 1 2F k WQSy Y

(6) a2iKSNY , QF Rdz NAT R y
A 2y GKS Ft22NJ oQ

h2LJ «k L Lilzi a2y$S «x ! o
> Elodie B(2;3): Dullidedans/ W5dz NAT RSRIya ' 482YS NAOS AyaARS «
>a 2 i KS NJvdu tizdellanse O S& G KSNBEQa NAOS AyaARSQ

In (6), the first repetition is by the child (Du riz dedans), followed up by the mother (h dzA = & QF ). RBRez NAT R

very few disagreements about an exchange were resolved by discussion.

CODING

In coding the repeats for each dyad, we coded for (a) checking on intended meaning and (b) for correcting the
form produced. That is, the repetition of any word-form or phrase, corrected if the child had made an error in
producing it, counted as a repeat. We also included as repeats instances where the adult, or the child, made the
relevant deictic shifts in pronoun form from first person (je) to second person (tu) with the shift in turn.

Both checking on intention and correcting forms were considered types of ratification. We also coded for (c) any

addition that completed the turn containing a repeat in some way, typically with the addition of new information

relevant to the first utterance in the exchange, as in (7), where the child adds S & | LINGBlFay R QISKISSy & dzY Y S !
new information:

77a2 0 KSNY ! LINBa Qe KISS BNy ESYILIBRINA y I Q
>706(3;2): QU S¥0JAIl LINB A ®WORBNBWI ' yR GKSY &dzy YSNDR
¢KS&S OF{iS3a2NRSE 6SNB dzaSR F2NJ O2RAy3 062GK Y2UKSNRQ |

We also coded third turn follow-ups, by both mothers and children, after second-turn repeats. The response-
types here consisted of (i) no follow-up at all, as in (7) above; (ii) a minimal acknowledgement (mm, hum), as in
(4) above, (iii) a full acknowledgement (oui, ouais, alors), as in (8):

8) dZRNAO 60TpoY wS3IFNRS fF YSNIH w[22] +i GKS aStQ
Mother: Elle est danstonverre lamer? WL 1 Qa Ay @&2dzNJ Ifl aasx GKS asSlkKQ
> Audric: Ouais. Y SIKQ

(iv) a simple repeat (a re-repeat of a word or phrase), as in (9):

(9) Corenthin (2;3): Cé pobotovoitou/ WOQS&(li EEE G2y @2A0GdNB ' AiQ& EEE @&

Mother: On fait le petit tour en voiture?W{ K £t f ¢S 32 2y | fAGGES GNRLI Ay (K
>Corenthin: Ouais un touvoitouk Whdzt A& dzy G2dz2NJ @2A0dzNBE ' @SFK | GNAL
(v) an expanded repeat, with some new information, as in (10) where the child adds o0 W6 KSNBE QX 2 NJ I NB

follows semantically from the preceding utterance, as in (11) where the child add the onomatopoeic chutWa KK QY
(100! YGK2YAY O0HTOoOY aY YY YY § &S (g 209 NG AKS & | SRRFGYKSK Wa Y

Mother: Ah elle est partie la dame / Elle va revenir .




WK 0KS g2YlIy KFra tSTG k {KSQa 3I2Ay3 G2 02YS o6 01 ¢Q
>Anthonin: Estpartie2 GK Wl a 32yS 6KSNBKQ

(11) Camille (2;4): Font dodo / Y NBE af SSLIAYy3Q
Mother: IIs font dodo / ouais /benoui.W¢ KS@ QNBE af SSLIAy3 k &SIFK k &8Sa AYyRS

> Camille: Chut! [child raises her finger to her lips] Y{ KKHQ
Comments in the transcriptions, as in (12), are in square brackets.

We computed reliability by looking at agreement for two independent coders on each code for each utterance,
with every utterance receiving between 2 and 5 codes. This procedure was applied for 14 of the 82 files (17% of
the corpus), with an initial 93% agreement rate (298 codes out of 321), and all cases of disagreement resolved by
discussion. All the remaining files were coded by two people independently (the first author and the graduate
assistant), then compared for agreement, with each mismatch in coding resolved by discussion. The subsequent
analyses were carried out on the fully coded data, namely the 978 exchanges containing either a turn-2
repetition by the mother of her child, or a turn-2 repetition by a child of his or her mother. We included all turn-3
responses in the analyses of third turns.

RESULTS

We analysed 978 exchanges (with between two and four turns in each), drawn from over 9 hours (554 minutes)
of mother-child interactions, in which either the mother repeated what the child had just said, or the child
repeated what the mother had just said. These repetitions were distributed by age as shown in Table 1. Since the
younger children (mean age 2;3) were recorded for 16 minutes, and the older ones (mean age 3 ;6) for 10
minutes, we normalized the means for the older group, multiplying them by 1.6 for statistical purpo ses, so our
analyses are based on standardized scores for each session.

Table 1
Number of Exchanges with Repeats by Mother and by Child, by Age

N of Session

Age dyads (inmins)  Mothers’ repeats Children’s repeats

2:3 24 16 464 195

3;6 17 10 246 73

Totals 41 710 268




Overall, repetitions were frequent: With the younger group (2;3), mothers repeated their children 1.21 times per
minute while the children repeated their mothers 0.51 times per minute. With the older group, these rates were
1.45 times per minute, compared to 0.43 times per minute.

In child-initiated exchanges, the adult repeated some or all of the O K A Utteran€edrom the first turn (repeated
element(s) underlined), in the second turn, as shown in (12):

OMHUO ! dZRNAO 60 TpoOY WQIFAYlIAA LI a £Sa SyFfryida SO tSd
Y‘.

WL RARY QO tA1S GKS OKAtRNBY 6AGK GKS YI

>a 20 KSN)Y | iabtues QB3 GG S S|BQ al ASy G LISdzNK

WFKH Ad0Qa (GKS Ylrala GKIFIG a0l NBR &2dxKQ
In adult-initiated exchanges, the child repeated some or all of the I R dzffirét-tufd @tterance, in the second turn,
as shown in (13), where the child takes up the first verb used by the adult:

(13) Mother: Faut pas renifler justement faut moucher.
WYdzZa Gy Qi ayATFI 2dzAad 6ALIS @2dzNJ y2aSQ

>Célia (3;8):Benmoic QNB YA FTWS®E £ = YSI L ayATFQ

We take up the findings for adult repeats first, and then turn to child repeats. All the comparisons between the
two age groups used Mann-Whitney tests, with z values (to take account of any unequal nQa v ® Ly |
also report Chi-square values.

ADULT REPEATS

Adults repeated words or phrases from the preceding turn two or three times as often as their children did. Adult
NELISIGa 6SNBE O2RSR T2N) o KSGKSNJ 6KS&@ NBLISFGISR G2
000 2y 2YyS 2NJ Y2NB 27F GKS T2 NI A tioh ahd férr, Sr (dDt§ Adl R® &
information (see Table 2).

First, the mothers repeated significantly more often to check up on what the child meant to say for children in
the younger group (2;3) than for those in the older group (3;6), by 9.79 to 3.2 times per session (z = 3.47, p =
.0005). They also repeated significantly more often to check on the forms used by children in the younger group
compared to the older one, by 15.83 to 7.15 (z = 3.41, p = .0009). Overall, adults were significantly more likely to
repeat to check on and correct both meaning and form for the younger group (2;3) compared to the older one
(3;6), with means of 6.71 versus 1.88 (z = 3.76, p = .0002).

Table 2
Adult repeats to check on intention, form, both, or to add new information: Mean number of occurrences by age
and session (normalized)



Intention Form Intention + Form New information

% %k * %k * ¥k & ok
2:3 9.79 15.83 6.71 4.92
3:6 3.2 7.15 1.88 11.76

Note: * p <.05; ** p <.001; *** p <.0001, for the figures in that column.

¢CKS Y2GKSNARQ NBLISIF Ga (sequdhcdlwhhirigng iitéhaign, iliwkid thdy2hdded hT & A RS
what the child apparently intended to say. Mothers also produced sidesequences to check on the forms children

used where these were spoken too softly, mispronounced, mis-inflected, or involved inappropriate lexical or

a2yl OGAO OK2A OS A lese aseSwerk refoizhulbtios, i.dNFBohdéntioasiuttekayices based on

GKS OKAfRQA dziiSN}YyOS o6dzi 6AGK GKS OKAfRQA SNNBNbaov O

Lastly, when mothers repeated, they were less likely to combine any further new material with their repeat when
they talked to the younger children than when they talked to the older ones, by 4.92 to 11.76 (z = 3.97, p =
.00008).

CHILDRENQTHIRD TURNS AFTER ADULT REPEATS

After the mother repeated what the child had said, the child often followed up in the third turn. They sometimes

offered an uncertain acknowledgement (mh); a full acknowledgement on its own (ouais W& S KQO T | aAyYLI .
of the word or phrase just corrected by the adult, or an expanded repeat with some new information added. The

results are shown in Table 3.

Table 3
I KAt R NBtyrxésporibed dftdtBn adult repeat: Mean number of uses by age and session (normalized)

No Repeat + New  Semantic
response Mh Ouais Repeat information follow-on
* sk *
2:3 7.61 2.96 3.37 3.79 0.67 0.87
3:6 11.76 1.88 5.18 0.56 2.26 1.51

Note: * p <.05; ** p <.001; *** p <.0001, for the figures in that column.



The younger children were less likely to provide a follow-up turn at this point than were the older children, by
7.63 to 11.76 (z = 2.14, p = .03). At the same time, the younger children, at 2;3, were significantly more likely to
NBLISIG GKS GFENBSG T2NY NBLJD.36KE R05, b ¥.0006)KTSe older ahidd rén(hé3
;6, offered semantically relevant new information significantly more often, along with any re-repeat to mark
uptake, in their third turns (2.26 to 0.67) (z = 2.20, p =.03).

Child repeats

/ KAt RrbldBays @ the second turn typically acknowledged and thereby ratified part or all of what the adult
had said. These repeats departed from adult repeats in that they rarely checked on intention or form, but
appeared with level (/) or falling (.) intonation. Typical child repeats are shown in (14) and (15):

(14)a2GKSNY | dz¥Yk / QSRIYVYNRLIL @@zONB® 346SSiPQ
>Elodie A (2;3): Uké / W{dzONB I' a6SSi «kQ

(15)Mother: Oui on ira au manege mais demain / On ira au manége /
YesSa gRAOYI A&l NR2Y2NNB g k 6SQff 32 NARAY3I kQ
> Estelle (2;3): Domain. WRSYIAY I' (2Y2NNRGHDPQ

As Table 4 shows, the only instances of checking on intention came from 10 of the younger children (with 9
producing one query about intention each and 1 producing two such queries) for a mean of 0.46 compared to
none from the older group of children (z = 2.25, p = .02). And only one child, again from the younger group,
repeated once to check on a form in an adult utterance.

Unlike adults, children used their second-turn repeats to mark agreement with the adult, and thereby ratify what
the adult had just said. In the younger group, 12 of the 24 children did this at least once, compared to 14 of 17 in
the older group, where most of the children used repeats this way just over four times per session.

Table 4

NB LIS |

/| KAt RNByQa NBLISIFGa G2 OKSO1 2 yinfoimgtiorS Meann2mbsr byBg2 Bl X 2 NJ ©

session (normalized)

Intention Form Repeat + New information  New information
* %
23 0.46 0.0 0.0 0.86
3:6 0.0 0.0 0.0 3.48

Note: * p <.05; ** p <.001; *** p <.0001, for the figures in that column.



Overall, the older children repeated part of the preceding adult utterance along with an additional piece of new
information significantly more often than the younger ones did, by 3.48 to 0.86 (z = 3.36, p = .0008). The older
children, then, used such expanded repeats to advance the exchange while the younger ones typically stopped
after their repeat, simply ratifying what the adult had said but not adding any new information to the exchange.

ADULTSCYHIRD TURNS AFTER CHILD REPEATS

In the third turn, afterthe OK A f RQ& NI LIS | {tepeatdd 2h firis pidied @ Byiths shild,Ndsl in doing
so offered a further ratification, as in (16):

(16)a2GKSNY 90 tt OQOAVRINKERSBAGKIORZOKA I BAYKGGES 026f K 9
Camille (2;4): Un bo / Wi 2 gof K Q
a2 KSNMbalo@SaW®LGIQE || 062¢9f &885a0Q

They were more likely to respond with a further repeat of a target word or phrase to the younger children than

to the older ones, by 2.17 to 0.66 (z = 3.14, p = .0017), as shown in Table 5. That is, they re-NJ} G A FA SR (KS
dzLJiF 1S 2F GKS F2N¥Y 2N AYTF2NXYIGA2Y 2NRIAYyLFEfe LINROJAR
addition of any new information, as in (16).

Q¢

¢KSe |faz F2ftf26SR dzLJ G KSA NI Ofcdlly réteMbtyntérial iNTRd tI5rH tiird, o0& 2 F°
combined with their own re-repeat, and so advancing the conversation where the child had just failed to do so,
as in (17), where the child asks about the location of the bakery (mispronounced in her repeat) and the mother,
after re-repeating boulangerie Wo I { SNE Q & dzlLJLJ AS&a GKS o60ySég0v AYTF2NNIGAZY |

(17)a2 G KSNY Lt Sai dzy LIQGAG LIS dzélhjﬁédiéboufnrfgdrrigfé LIk Nf)QIj dz§ 28§
WAGQE fAGGES oAGiIdZS KM SIND oBI08 d&ISY & GIAIRS/NEIQ
51 LJKYSS éochDBbuIath@E['] FUAGOK SN S i i KA & o 1 SNEKQ
a2l KSNNbodlagesridlfidzX &S G NRdz@S SdzZKk RSNNASNB f QS3ItA&aST
WAG QA G(KS oKAYNE (K O dNDKE 0§ { OK2St OKSNI &lj dzt N

Adults did this more often to the younger children than to the older ones (1.75 versus 1.04), but the difference
just missed significance (z = 1.84, p = .06). This tendency (see Table 6) was supported by the number of mothers
above the median (1.6): they comprised 14 of 24 in the younger group, compared to only 1 in 17 in the older
group (X* (1) = 11.80, p = .0006). Even when they did not re-repeat, mothers offered semantically appropriate
additions slightly more often (but not significantly so) in third turns addressed to the younger children than to
the older ones (0.92 versus 0.38) (z = 1.91, p = .06). This tendency was again supported by the number of
mothers with scores above the median (0): they comprised 16 of 24 in younger group compared to just 4 of 17 in
the older one (X* (1) = 7.4 1, p = .0065). Mothers typically used these third turns to relate the term or phrase
repeated earlier by the child to other information pertinent to that occasion.



Table 5
Motherd Q -fiuka kedpdtises after a child repeat: Mean number of uses by age and session (normalized)

No Repeat + New Semantic
response Mh Ouais Repeat information follow-on
*
2.3 2.08 0.33 0.95 2.17 2.61 0.92
3:6 3.01 0.75 1.03 0.66 1.41 0.38

Note: * p <.05; ** p <.001; *** p <.0001, for the figures in that column.

Table 6
a 2 ( KS NEuUh rddpnkeNdReer a child repeat: Number of mothers 6 2 @S (G KS YSRALFY F2NJ Y
AYFR2NXEGAZYQ | K QY pubdtdss@rifiiotali®ad t t 2 &

Repeat + New information Semantic follow-on
(median = 1.6) ** (median = 0) *
2:3,N=24 14 16
3:6,N=17 1 4

Note: * p <.05; ** p <.001; *** p <.0001, for the figures in that column.

DISCUSSION

Both adults and children as young as two rely on repetition as they talk to place information in common ground.
By repeating what someone else has said, the person repeating both acknowledges having heard the other
person and identifies the specific information in play. Our findings show that mothers repeated what their
children said (along with corrections) at a rate of 81 times an hour. And children repeated their mothers at a rate
2F Hy GAYSa |y K2dNI®» ¢KAa& NBfAlFYyOS 2y NBLSGAGAZY KS
Principle. When one speaker repeats what the other has just said, the other can be sure of exactly what has been



taken into account. A repeat is more explicit than a bare acknowledgement like oui W & $@OQP& S| K Omh2 NJ 2 dza (
WadkdzK Qd Ly STFSOGZT NB wadShe thaxims INgRadtityRsSy aslmuch ds B nedeRaryj2adda S NJ
manner (make yourself clear) when conversing with a novice speaker.

When adults repeat what their children say, they indicate that they are attending and have picked up on what
the child is trying to say. Equally, when children repeat some part of what the adult has said, they show they are
attending to it. For the younger children (2;3), parental repeats revolved around issues of language use and the
forms for intended meanings. These repeats often contained corrections of pronunciation, word-choice,
morphology, and syntax relevant to the meaning apparently aimed at. For the older children (3;6), both adult and
child repetitions focussed more on the content of an exchange. Here, repetitions signalled attention to what had
been said by the adult or child. At both ages, repetition signals the elements being added to common ground.
/| KAt RNByQa NBLISIGa deLAOoOlrtfte akKz2e¢g GKFG GKS& IINB FddS,
of forms used or endorsed by the adult. Finally, thirdturn repeats by the original speaker offer further evidence
for attention to and uptake of pertinent information. In short, repetition is an important device in adult-child
exchanges for marking additions to common ground.

Our results showed that, for the younger dyads (2;3), parents made sure they had understood their children, by

checking up with repetition, on what the child had intended. Children this age repeated to signal they were

attending to specific parts of what the adult was saying. For the older dyads (3;6), both parent and child

repetitions signalled attention to what the other had said, thereby placing it in common ground, and typically

adding other new information as well (see Tables 2 and 4). After mothers repeated, the younger children used

the third turn to take up these repeats more often than the older ones did (Table 3). The younger children

typically indicated uptake with a minimal acknowledgement or a further repeat of the target word or phrase

2yfed ¢KSe | RRSR AYyT2NXIFGA2Yy (2 O02YY2y 3INRdzyR (KAa ¢
2 KSy GKS 2t RSNJ OKAf RNBY G221 dzZlJ GKSANI Y20KSNBEQ NBLISI
repeat plus new information that expanded the current topic. These third-turn follow-ups lend further support to

our proposal that while two-year-olds are more concerned with understanding, three-and-a-half-year-olds have

begun to contribute actively to common ground when it is their turn in an exchange.

2 KSy Y2G0KSNER (221 GKS GKANR (dz2NYy | FGSNJ GKSANI OKAf RQaA
and older children. Mothers of two-year2 f Ra O2y FANXYSR (GKS OKAfRQ&a dzLdil 1S ¢
repeat, and so ratified 1 KS OKA f RQ& -like liséig& BuLdithirld tilirnsltofdldet children, they combined

repeats with new information, and used further semantically coherent utterances to add to the current topic. In
AK2NI X Y2GKSNEQ KANR ofiudapblfod young8ryeiidseR, buli @idednaw/ iffdknadon T I O
about the topic for the older ones.

Q)¢

In summary, repetition as a conversational device allows both expert and novice speakers to add information to
common ground. Repetition is also central to making sure one has understood what the other person intended
to communicate. While understanding the other and advancing the conversation are both important for
conversational exchanges, adults and children exemplify them to different degrees. In the present study,
mothers used repeats mainly to give the younger children feedback about how to convey specific meanings and
so make themselves understood. With older children, their repeats more often marked formerly new information
as given and so in common ground.



COMMON GROUND

Speakers used repetition to add to common ground in two ways: in order to correct errors, and to mark uptake.

Ly &a2YS OFasSax NBLISIFGa O2dzZ R KI @S 020 K-turf dpeddsioh 2y a |
something their children had just said both signalled uptake and added that information to common ground. In
SFFSOGxX &LSF{SNE FIRR (2 02YY2y 3dINRBdzyR o0& | Oly2sfSR3
dzi G SN yOSd 1| Oly26f SRISYSY (A Ay (advenErd Nocatetft ithBadS F G & Y1
part of common ground.

In using repetition, both parents and children observed the Cooperative Principle (Grice, 1989) by adhering to the

maxims of quantity and manner. Speakers need to provide enough information to make themselves understood.

This is where young children often fail because they violate the maxim of quantity in not providing enough

information for current purposes. When their utterances are marked by errors of omission¢for instance, failures

to pronounce a word recognizably or leaving out critical wordsCthis may obscure the meaning intended, as in the

dzi i SN yOSa Ay O6mMyo0® 0¢KS [RdzZ G GFNBSGZ FFOO0O2NRAYy3I (K¢
translation.)

(18) a. Elodie A (2;3): aiasser foua.
WNJ YIF3aSN) tSa FSdzaatftSa I G2 LAO] dzJ G4 KS tSI@SaQ
b. Agathe (2;2): on poua éki u a tq u la tabe ?
W2y LR dZNNI SONANB &dzNJ 1 GFotS ' 65 O2dzZ R 6 NJ

¢KS OKAf RNBY QA AY lsbhf bSired by Brion af Yorh@issidd@usirf oRthelwrong inflected
form, or wrong word order, for exampleCthat therefore violate the maxim of manner. Again, this often makes
young children hard to understand, as in the utterances in (19):

(19) a. Edouard (3;6): pas attachée lafille.
wSttS Sad Lra FadaGrOKSSY fF FAEES I GKS 3FANI F
b. Loréne (3 ;4): vais la lécher moi la cuillére.
wesS G Aa Azl 6 SOKANE SWEQ I YSI LQY 3I2Ay3 (G2 A

Adult repeats-as-NB F2 N dzf | GA2ya 2F OKAf RNByQa dzidiSNIyOSa dzyRSN
OKAf RQA AYyUiSyuAzy @oKSNB Al Aa y20 7Fdditfown, RawdiStiNg/ A0t S F
SEOKI YIS Ay o6Hn0 6KSNB (KS Y2andNG DS Oq AA NBI 2y HIKE R
sure he does now want to have a drink:
(2002 0 KSNY ¢dz @SdzE LI & 02ANBK alya&kqQt2NBR k WwWéez2dz R2y Qi
Corenthin (2;3): Hum. Eu boi // WKdzY® @SdzE 602ANB I 61 yd RNAY]1Q
Mother : Tuveux boire /2We& 2dz 6 yi (2 RNAY]KQ

Corenthin: Hum. YK dzY @ Q



In short, both adult and child repeats of material offered by a prior speaker help establish the accumulation of

O2YY2y 3IANRdzyR Ay SIOK SEOKIYy3aSd hyOS OKAfRNByQa I y3Ic
say, they produce many fewer violations, from the adult point of view, of the maxims of quantity and manner in

theirtalk tootheNB ® / KA f RNBYy Qad 3AINRgAYy3I a1Aff GAGK 1 y3Idzr3AS |3
and deictics, as alternatives to repeats, when they add information to common ground.

REPEATS AS FEEDBACK

One way adults smooth the way for young children in conversation is to check up on what they meant to say.
They do this by reformulating what they have understood, but in conventional form, without the errors two- and
three-year-olds make. In fact, adults reformulate as much as 60% of child errors from young children (Chouinard
& Clark, 2003). Reformulations typically involve repeats of what the child had apparently intended to say, either
in a side sequence with question intonation (rising) or in an embedded repair. These repeats present children
with conventional forms for their intended meanings. They include corrections to phonology, offering adult
pronunciations of specific words, asin (21)fora QSy

(21)/ KE2S O6HToUOY WFIBG SNBOMRSEY KBS Ik Sa gl &Q

w

>Mother:Etl LINB & A ®F FREGNBF NRa KS 3I2Sa gl eQ
to morphology, as in (22), with un lapin and le mets a la bouche:
(22)F ® a2 KSNY ¢dRIAMR & 2d@dzKi SS A GKQ
Corenthin (2;3):0uig QlldpinPdz W& Sa L alg NIoO6oAGQ
>Mother: Ouituas vuun lapin. W& Sa &2 il HIoA G ®Q

0 9a0GStfS O6HToOY %S YSGAa t 02dzOKS® WL Lizi Ay Y2dziK

Mother: Tule metsalabouche. W& 2 dz LJdzii A G Ay @&2dzNJ Y2dziK®Q

>Estelle: Ouize metsalabouche. W& S& L Lidzi Ay Y& Y2dziKoQ

to word choice, with offers of more felicitous terms in context, as in (23) with la graisse, la brioche, and des
tartines:

23)F @ {FN}YK 00TcOY ¢QSyfs@gSas GQSyts@Sa t1 ONBYSK
Wa2dzQNB Gl 1Ay3 2FFs @2dz2QNB Gl 1Ay3a 2FF GKS ONBIF YKQ

>Mother: WQ S yphs& @#&ne,2 QSy t § S I INI AaasSo

YQYy y20 dF1{Ay3a 2FF GKS ONBIYZ LQY GFl{Ay3 2FF (KS
b. Max (3;11): Une grioche! W IANA20KSDQ
> Mother: Une bri-oche, pas une grioche. Une brioche.

Wl 20S > y20 | INR2OKS® | ONAR2O0KS®Q



c. Anais (4;0): Moi je mange, deux tarteda X 5 S dzE INRP&aasSa G1 NI Sa o2Y
WL glyid G2 SIG G2 GFNIao (62 o6A3 GFNIHa fA7]S

>Mother: Des, des tartines. Wal Y R6A OKSa dQ
Anais: Deux grosses tartinesO2 YY S  cel & RMAIAMCEK HaA 3 AallSS G K G 0Q
a2iKSNY 52K O6KRR®
and to syntax, offering more appropriate, or filled out, constructions, as in (24):
(24) a. Hughes (2;4): Tombé. WFStt R26YyDQ
>a2 0 KSNMmbE. QS aWA G FStt R26yDQ
b.Célia(3;8):CNRB A a |j dzQiG dAVFK AW LIBKIABNa2dz YI 1S GKAY]1Q
>a2 0 KSNY Cl daRkdhbnsetj R @®2 NiR®

WL ¢g2dA R KIFI@S (2 YIS @82dz 0KAY]l Fo62dzi AGZ &adzaNB

Whether used to check on meaning or form, adult repeats (with corrections) offer children models of how to
express specific intentions. While providing a conventional form for that meaning, they simultaneously offer
feedback on what was wrong with the child version. Consider the exchange in (25):

(25)ElodieB(2;4):. 2N 0SS RQ2NWFABE RF 2Nl y3aS «kQ
Mother: Hein? WSKKQ
9f 2RAS .Y dzywoz20p28 RE2EINYFSISkk W
>Mother: La boite dejus RQ2 NB A IS Wi KS 062E 2FKEGNBYg3IS 2dza OS

¢ KS | Rdzf (-d¥fé of O tiojtal &ith) the appropriate feminine article la for boite followed
AYYSRALFGSt @& | F34SNIn dokeS (theOrascdline Cadticle ded ¥ @ FdzA SR A0 K (KS
noun), and so presented her in the next turn with the conventional form needed. Such repeats allow immediate
O2YLI NRAaA2Yy GAGK OKAfRNBYQa 26y SINIASNI dziiSNIyOSz a2

¢KS SaaSydaalft LRAYG KSNB Aa (0KFG ¢6KSyYy |RdzZ §a R2 (KAA&ZX
o0& | RdzA 6 Qazx Ay firfk Sthoygh thelj arelinteitld o expris¥tie Sabid nieyhing. One form can
of course carry more than one meaning, but by the principle of contrast, the same meaning cannot be carried by
more than one form (Clark 1987, 1993). The child must therefore make a choice. And since adults are the more
expert speakers, their forms take priority over and so pre-SYLJi G KS OKAf RQa® b2GdA0S (KI
make corrections immediately, they could simply store the adult version in memory, in strengthened form each
time, and thus add to their potential for managing later corrections to their own productions. They may require
some threshold level of expo sure before they fully adopt an adult form to replace one of their own (see



Marchman & Bates, 1994). Eventually, though, children drop their own erroneous forms in favour of the
conventional adult ones.

REPEATS AND CONTINUITY

Repeats also offer a way to contribute coherently to an exchange. When adults repeat their children, the children
OFy | OOS LI (s Bepebtimgdirfagiif), @nd Jo FedNd'the path open for the adult to add something
further. Or children can reject the adult interpretation offered in the repeat, and try again to express what they
wanted to say. In both cases, children would be treating what had been new as given, and therefore grounded
for both participants. Within utterances, both adults and children typically present some information that is
already given (known) along with some that is new (e.g., Clark & Haviland, 1977; Clark & Schaefer, 1989). When
two people talk to each other, they systematically convert new information into given information. They can
mark this change in status in several ways. They can use a pronoun or a demonstrative in subsequent references
(e.g., Gundel et al., 1993), or repeat a portion of what the preceding speaker said (e.g., Walker, 1996). Each of
0KSasS 2LJiA2ya AYyRAOFGSa G2 GKS 20KSNJ aLISIF 1SN GKFG @K
N} KSNI GKIYy WYWySgQo

Adults use all of these options in adult-adult conversation, but they can choose pronouns and demonstratives
over repeats as they continue to talk about a particular object or event. In exchanges with young children,
though, they appear to rely heavily on repeats, perhaps because they identify specific pieces of information. As
we have seen here, they repeat what children say nearly three times as often as children repeat what adults have
said. Repeats play an important role for both adult and child in indicating to the other precisely which
information can be assumed from now on. Repeats can ground information, and do so in a way that indicates to
both participants just what has been added to common ground (see also Greenfield & SavageRumbaugh, 1993).

The younger children were more likely to repeat information from the preceding speaker without adding

anything new. These repeats allow two-year-olds to play the role of participant in an exchange. Moreover, when

they repeat, they tend to repeat what was new in the prior utterance (see also Bloom, Rocissano & Hood, 1976;

Veneziano, 2001). This is particularly clear when they repeat new words, something they do at twice the rate of

YS6 AYF2NXIGA2Y O6/fFN)lZ wnntod . @& 3IANRBdzyRAYy3I ySs AYyTF
contribute i 2 G KS SEOKIy3S $§@S8y (K2dAK (KS& R2yQi kAR YdOK
olds here rarely added new information when they repeated in the second turn. However, adults would then use

re-repeats in the third turn and often combined a repeat with some new information. In short, it is the adults

who maintain continuity throughout exchanges with two-year-olds. But the older children, like adults, often

contributed new information as well as repeats.

In summary, continuity in any exchange requires that the participants pay attention to each other. This in turn
demands that they keep track of the topic and attend to what is being contributed by other speakers. One way
for young children to indicate this is to repeat some of what they have just heard in the preceding turn. This, in
fact, is probably the first option children learn for ratifying what the preceding speaker said. Later, they learn
how to use pronouns and demonstratives as well, as devices for maintaining continuity of reference (see McTear,
1985). Adults can use a variety of devices in order to assure continuity of reference while also taking care of
marking what is given and what new in each utterance, but they rely particularly on repetition when talking to
young children. Repetition may well be cognitively less demanding for children to understand than use of
pronouns or demonstratives, and by using repeats, adults clearly identify the linguistic elements that are being
attended to.



Finally, note that our generalizations here are based on analyses of exchanges in Western middle-class families.
Other social classes and other cultures may depend on different kinds of exchange to demonstrate how to
convey the relevant meanings on specific occasions. Yet all will depend on such factors as joint attention in
conversational exchanges (see further Brice Heath, 1983; Chavajay & Rogoff, 1999; Hoff, 2003; Childers,
Vaughan, & Burquest, 2007; Estigarribia & Clark, 2007), and all may well rely on options similar to those of
repetition if not on repetition per se.
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INTRODUCTION

A central issue in research on writing concerns how writers manage the cognitive processes they need to compose a
text. Writing a text requires several high- and low-level processes (Hayes & Flower, 1980). Planning processes are
required to set rhetorical goals, to generate ideas, and to organise them in a writing plan. Translating allows writers to
formulate ideas into language. Revising includes reading to evaluate the text and editing it when problems are found.
Finally, motor execution processes are needed to handwrite or to type the text in a written form. It has long been
established that planning, translating, and revising, and, in children, motor execution, all require working memory
resources (see Olive, 2004, for a review). In order to not exceed working memory capacity, writers have therefore to
use and orchestrate these processes efficiently (Flower & Hayes, 1980). Management of the writing processes thus
NBFt SOGa GKS & NA wWsiNEedemandsNd conpddition, Fnd Wdting getfdkmérite is considered to
depend on how the writing processes are organised during writing (Breetvelt, van den Berg, & Rijlaarsdam, 1994; van
den Berg & Rijlaarsdam, 2007). In that perspective, an important issue for writing research is to describe the functional
OKI NI OGSNAAGAOAE 2F GKS gNAGAY3I LINRPOS&aasSa yR gNAGSNEQ -
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Several studies have described how these writing processes are orchestrated during a writing session (Kellogg, 1987a,

1987b, 1988, 2001; Kellogg & Mueller, 1993; Levy & Ransdell, 1995; Penningroth & Rosenberg, 1995; Roussey & Piolat,

2008; see also Olive, Kellogg, & Piolat, 2002, or Piolat & Olive, 2000, for reviews). Translating takes 40!50% of the total

writing time; planning and translating share the remaining time but, throughout a composition, the amount of time

devoted to planning decreases, whereas time devoted to revising increases. Episodes of the writing processes generally

do not exceed 20 s. Moreover, although the most familiar writing strategy that is taught advises writers to begin a
composition by planning first, then to produce text, and finally to review the text already written, the writing processes

are not activated linearly. Instead, they are recursive, with one process calling upon another, as when translating an

idea into a sentence prompts the writer to engage in further planning. As Levy and Ransdell (1995, 1996) suggested, the

pattern of transition between processesmayA Y RSSR 6S (GKS aA3yl Gdz2NBE 2F | 6 NXGSNK
writers who made numerous transitions between all the writing processes were also those that produced the best

quality texts. To go further in the comprehension of writersQ  Fdzy QU A2y Ay IS A G A AthemBtOS & a I NB
LINE OS&a&asSa FNB | OGAGIGSR | vithg befavioyrhdeéd s maddf phSd\ahd@xedutOnii A A G &
periods during which cognitive operations may be organised quite differently (Alves, Castro, Sousa, & Stromaqvist, 2007;

Hayes & Chenoweth, 2003, 2006). So, how can the orchestration of the writing processes during pauses and execution

periods be portrayed ?

One possibility is to conceive writing as strictly sequential. This conception implies that during motor execution writers
only write down their text and that these periods of motor execution are separated by very long pauses dedicated to
planning, translating, and reviewing. However, this does not correspond to the dynamics of writing, which is rather
made of numerous short pauses between bursts of handwriting (Foulin, 1995; Hayes & Chenoweth, 2003, 2006;
Schilperoord, 2002). Furthermore, if it were necessary to focus attention first on planning, second on generation, and
third on motor execution, then this strict order would reduce the opportunity for rapid interactions between planning
and translating. Yet, such an interaction is fundamental in skilled writing (McCutchen, 1988). Taken together, a cascade
view of the organisation of the writing processes seems more appropriate. In such a view, when information has been
processed by a cognitive component, this information is sent to the next component, while the first component can
process another segment of information. For example, when an idea is constructed and organised, this idea is then
formulated in language and next executed but, as soon as one segment of text is being written down, translating can
begin to transform the following part of the text. More important, the high-level writing processes (planning,
translating, and revising) can occur concurrently to execution making processing demands of pauses and execution
periods quite different.

Regarding pauses, writers spend at least half of the composition time pausing (Alamargot, Dansac, Chesnet, & Fayol,
2007; Alves et al., 2007; Stromqvist & Ahlsén, 1999). Pauses are interruptions of execution whose duration is a function
of the complexity of the processes engaged in (Foulin, 1995). They can occur because of competition for limited
capacity (Just & Carpenter, 1992; McCutchen, 1996), or for a common processing component (Pashler, 1994), or as
consequence of memory decay and so are used to reinstate the intended message (Torrance & Galbraith, 2006) or even
they may result from cross-talk between products and processing of ongoing activities (Navon & Miller, 1987). In either
case, the function of pauses is poorly specified in writing research (see Torrance & Galbraith, 2006), and because during
pauses all working memory capacity is freed from handwriting demands, pauses have generally been linked with the
more effortful processes, namely planning and revising (Foulin, 1995; Schilperoord, 2002). Precise estimates of how
much of planning, translating, and revising are carried out during pauses are however lacking.

Regarding execution periods, skilled motor execution (handwriting or typing) frees working memory capacity.
Therefore, working memory capacity available during handwriting is allocated to the high-level writing processes that
can then be activated concurrently, at least in adults. For example, Bourdin and Fayol (1994, 2002) showed that
performance of adults decreased when they had to recall series of digits or to compose sentences using cursive capital
letters, a rarely practised and hence effortful calligraphy. Olive and Kellogg (2002) also observed that children were
unable to activate high-level writing processes together with motor execution, and had to suspend handwriting to think
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over their texts. Conversely, adults were able to activate simultaneously motor execution and high-level writing
processes. Chanquoy, Foulin, and Fayol (1990) observed increased fluency during the production of the last part of a
sentence by contrast with fluency during the first part of the sentence. According to the authors, this suggests that
during the first part of a sentence, adult writers begin to plan or to translate the ending part of the sentence, which is
written down without any concurrent process to motor execution. Moreover, as eye movements indicate, adult writers
often read the text already produced to either create new content, or to evaluate what has been produced so far
(Alamargot, Chesnet, Dansac, & Ros, 2006; Alamargot et al., 2007). In sum, concurrent activation of highlevel writing
processes and motor execution is now well documented.

The nature of the writing processes that are activated concurrently to handwriting has been highlighted in a recent
study. Alves, Castro, and Olive (in press) analysed the writing processes occurring during pauses and execution periods.
To discriminate between pauses and execution periods,!| f @S&8 SiG Ft & NBO2NRSR | f ¢
narrative on a keyboard. To identify the writing processes that occurred during pauses and execution periods, before
writing, participants learned to categorise examples of introspective thoughts as different types of activities related to

writing (planning, translating, or revising). Next, while composing, writers had to react as quickly as possible to
randomly distributed auditory probes, and immediately after each probe they had to report their ongoing activity
according to the learned categories (for description of the technique, see Kellogg, 1987b; Olive et al., 2002; Piolat,
Olive, Roussey, Thunin, & Ziegler, 1999). Occurrences of the writing processes were then analysed according to the
GNAGSNBRQ OGADBAGR® ¢ NI yaft | lexkoltdn, wheréas revigng and planningQuird rihinli
activated during pauses; however, none of the writing processes could be characterised as being typical of pauses,
since translating was activated to a similar extent as the other two processes. Of major interest for writing research is
whether these findings can be generalised to writing situations that involve different processing demands. Indeed,
because all writing processes share a common working memory capacity (Kellogg, 2001; McCutchen, 2000), changes in
processing demands of the composition task can affect functioning of the writing processes. For example, top-down
and bottom-up interactions have been observed, with changes in processing demands of the high-level writing
processes affecting motor execution and vice versa (Brown, McDonald, Brown, & Carr 1988; Fayol, 1999; Kellogg, 2001).

PRESENTATION OF THPERIMENTS
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narrative, can be generalised to different writing tools and type of texts. Specifically, in the present experiments writers

composed their text, a narrative in Experiment 1 and an essay in Experiment 2, with pen and paper rather than by
typing. Several findings indicate that writing processes are activated differently when writing by hand or with a
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computer. Composing texts on a computer may increase  NA G SNBEQ O23yAGA DS STFT2NI

keyboard to produce the text. Although typewriting is becoming more and more widespread due to the increased use
of computers, few people have a degree of proficiency needed to attain the level of automatisation of handwriting
achieved by adults (Bosman, 1993; Rieger, 2004). Furthermore, Goldberg, Russell, and Cook (2003) confirmed that
when composing with keyboard revision occurs more frequently, but mainly to edit the text at local level (see also,
Kellogg & Mueller, 1993).

If planning and revision are more demanding when composing by hand because they operate at nonlocal levels, then
they should mostly be carried out during pauses, and not concurrently with execution. Only translating should occur
during motor execution since there is no reason to believe that translating operations are affected by the writing
medium or tool. This should be particularly true in Experiment 2 where writers composed by hand an essay, a
particularly demanding task, unlikely to narrative composition. The major difference between these two types of text
relates to their planning demands. The narrative schema is learnt very early and so planning a narrative requires filling
in the different parts of the schema with knowledge retrieved from long-term memory without major structuring work.
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By contrast, there is no such schema for an argumentative text where the organisation of content is self-sustained
(Favart & Coirier, 2006). The management of an essay involves logical and coherent reasoning, rational and abstract
reflection, and skills in semantic organisation and given-new linearisation. Consequently, planning demands of essay
composition being extremely high, this would lead writers to plan only during pauses. Such a pattern of result should
AYRAOFGS GKIFG 't @Sa speibfictofysin@a oAy LINBaav FAYRAy3Ia I NB

The second goal of the experiments was to examine whether changes in processing demands of motor execution
impacton @ NA (0 SNBE Q & (wNdn toSulidiett warkinRrfeBdryXapacity is available, writers would shift from a
concurrent activation of the writing processes to a more sequential one. This was not confirmed by Alves et al. (in
press) when they split participants into fast and slow typing groups. Even if the demands of execution were greater in
the slow than in the fast typing group, strategies for activating the writing processes did not differ. It is possible that the
distinction between fast and slow typists was not sufficiently extremetol F¥FSOUG S NAGSNRQ &G NI GS3eéc
Olive and Kellogg (2002) have shown that adults could be forced to adopt a more sequential strategy when they had to
write down their text using an unpractised uppercase cursive calligraphy. Accordingly, in Experiments 1 and 2, half of
the participants composed a text using their usual and familiar calligraphy while the other half used a cursive uppercase
calligraphy which has been shown to increase demands of handwriting (Bourdin & Fayol, 1994; Olive & Kellogg, 2002).
It is expected that when processing demands of motor execution are high, writers shift to a more sequential strategy.
Specifically, writers composing with an unfamiliar handwriting should translate their text mainly during pauses.
Moreover, planning and revising should also occur only during pauses as their high processing demands prevent writers
from activating these processes while handwriting. For writers using their familiar handwriting, motor execution should
be coordinated concurrently to all writing processes, with translating being more activated while handwriting, and
planning and revising being more activated during pauses.

To test these hypotheses, all participants performed the triple task technique, which is designed to answer questions
about the time course and cost of the writing processes (Kellogg, 1987a, 1988; Olive et al., 2002; Piolat & Olive, 2000;
Piolat et al., 1999). The method involves measuring the allocation of working memory resources using reaction times
(RTs) to auditory probes and coupling these measurements to specific writing processes engaged in during composition.
The procedure calls for participants to focus attention on composing a text and to respond as rapidly as possible to
auditory probes (see Method section, Exp. 1). This dual-task technique is based on the assumption that the primary and
secondary tasks compete for the limited capacity of working memory (Engle, 2002). Therefore, performance in the
secondary task decreases as the demands of the primary task increase. The greater the performance degradation in RTs
to the auditory probes during composition compared with baseline single task RTs to the same stimuli, the greater the
cognitive effort required by the writing processes. To couple the RTs with specific writing processes, after each
response to an auditory probe, the writers are asked to categorise their thoughts at the moment the probe occurred
with a directed and immediate verbalisation. For the verbalisation task, participants are requested to choose among
response categories referring to particular writing processes. Thus, the extra time it takes to detect the auditory signal
can be taken as a measure of the processing demands associated with the writing process interrupted by the signal. By
analysing the mean frequency with which the writing processes are reported, the directed verbalisations provide an
estimate of how much planning, translating, and reviewing are carried out during the composition.

The triple task technique raises several methodological questions concerning particularly the reactivity and validity of

directed verbalisations. Several studies have been conducted to assess the validity of this technique (Kellogg, 1987b;

Piolat, Kellogg, & Farioli, 2001; Piolat et al., 1999; Piolat, Roussey, Olive, & Farioli, 1996; Ransdell, 1995). These studies

indicate that the triple task does not disrupt the writing process. Neither the functional characteristics of writers nor

the quality of the text produced are influenced. Moreover, directed verbalisations provide valid information about the

processes underlying the primary task (Ericsson & Simon, 1993)anddoy 2 G NB ¥Tf SOG 6NAGSNBRQ YSil
they compose (Levy & Ransdell, 1995). Of course, directed verbalisations, given their discrete nature, provide only an
approximation of the writing process. Furthermore, they do not allow studying the automatic processes involved in
composition.
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EXPERIMENZ : NARRATIVE COMPOSITION

Experiment 1 investigated how planning, translating, and revising are activated during pauses and execution periods
when composing a narrative with pen and paper. Half of the participants composed their text using a familiar
calligraphy (their own calligraphy) and the other half used an unfamiliar calligraphy (cursive uppercase). To analyse
which high-level writing processes are activated during pauses or during handwriting, and at which extent, participants
composed their text using a digitising tablet (see Method section). To identify the writing processes, writers learned to
categorise their ongoing mental activity. Then, during composition, auditory probes were distributed, and, each time
writers heard a probe, they were asked to label their ongoing mental activity as being either planning, translating, or
revising. It was thus possible to analyse how many times the various writing processes were labelled during pauses and
during handwriting.

It was also necessary to check whether our manipulation of the processing demands of handwriting through the
calligraphy requirements succeeded. So, after composing their text, writers were asked to copy it, again on a digitising
tablet, and to respond as quickly as possible to auditory probes. By analysing the reaction times (RTs) associated to
handwriting only during the copying task, it was possible to assess the cognitive effort of motor execution in the two
groups of familiar and unfamiliar calligraphy. Moreover, because participants responded to the probes also during
composition, we were able to analyse the probable shift from a parallel strategy in the familiar calligraphy condition to
a more sequential strategy in the unfamiliar calligraphy condition by comparing RTs in the copy task associated with
handwriting with RTs in the composition task associated with pause and with handwriting (for the rationale, see Olive &
Kellogg, 2002). Finally, because after each reaction to a probe writers labelled their ongoing mental activities, it was
possible to associate each reaction time to a writing processes and hence to analyse the cognitive effort of the writing
processes.

METHOD

PARTICIPANTS

Forty undergraduate psychology students participated in this experiment (mean age = 22.2 years, SD = 3.2). Half of the
students composed and copied their texts using their usual handwriting (standard condition). The other half composed
and copied their texts using cursive uppercase calligraphy (uppercase condition). In that condition, before composing
their text, participants were shown a sample of a cursive uppercase calligraphy and were asked to write the alphabet
twice. All participants were tested individually and were treated according to adequate ethical standards.

TASKS AND MATERIAL

COMPOSITIONTASK. ¢ 2 O2f £ SOG Ay T 2NN A Zhyhdwrith@odpdusing)NariiciBaNtBcBmpdsdd i A B A {
their narrative using a Wacom Intuos2 digitising tablet. Two kinds of pauses can be distinguished in writing: pauses

during which high-level writing processes occur, and pauses due to handwriting operations such as writing down the

R20 2y2 NIyl PARAONI 2F | WY Qedshoft fo Hivollelhighlevel Nditihgrpde@sses) and sl A Y R
functionally they do not differ from handwriting. For the present research, it is indispensable to distinguish between

pauses during which handwriting has stopped long enough so that high-level writing processes do occur, from pauses

where the pen is, for example, just moving between words. For that purpose, defining a threshold affording such a

distinction is necessary. Very different thresholds varying between 130 ms and more than 5 s have been used (in
handwriting: 130 ms by Alamargot et al., 2007; 200 ms by Passerault, 1991; 250 ms by Olive & Kellogg, 2002; in typing:

1 s by Alves et al., in press; 2 s by Alves et al., 2007; Levy & Ransdell, 1995; Schilperoord, 2002; Wengelin, 2007; 5 s by

Jansen, van Waes, & van den Berg, 1996). A recent finding suggests that the highlevel writing processes can occur

during pauses shorter than a quarter of second (Alamargot et al., 2007). In order to be able to compare our RT findings

with the ones previously observed (Olive & Kellogg, 2002), a 250 ms criterion was set. Therefore, pauses were defined

as an interruption of handwriting longer than 250 ms; handwriting included pauses shorter than 250 ms and actual
handwriting.
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The topic of the narrative was prompted with a sequence of seven coloured pictures printed on an A4 page. This
sequence shows a boy going for a walk; he meets a balloon seller, and gets a red balloon; very pleased, he continues
strolling. Suddenly a blast of wind takes the balloon away; the boy breaks into tears. Instructions asked participants to
use that story as a prompt for writing a story for children and to compose a well-structured and well-formulated text.
The elicitation pictures were in front of the participants during the entire composition. While composing, participants
were required to react as fast as possible to auditory beeps and then to indicate the ongoing mental activity that was
interrupted by the beep (see later for details about these two tasks). In order to be able to collect sufficient responses
to the probes, writing time was set to 30 min, with a minimum of 20 min.

Two judges, blind to the objectives and method of the study, independently judged the quality of the texts. Final texts
were typed with the errors they contained to control for handwriting legibility in the assessment of quality and were
then assessed with two dimensions related to (1) the number and structure of information and (2) style of language,
with a scale ranging from 1 (very low quality) to 7 (very high quality). Reliable agreement between the judges (all
correlations significant at p<.01) was found for the two scales (rs >.76).

COPYING TASK. After having composed their text, participants were asked to read it twice and then to copy it without
editing during 10 min. They copied their text using the digitising tablet in order to be able to distinguish when they
were handwriting the text or when they were pausing. During that task, participants were required to perform only the
secondary reaction time task. To verify that the uppercase calligraphy did increase the demands of handwriting, we
compared reaction times that occurred during handwriting only (i.e., when the electronic pen was on the tablet or up
less than 250 ms) in the standard and uppercase conditions.

SECONDARY RTS AND DIRECTED VERBALISATION. While composing participants had to react as fast as possible to

auditory beeps by pressing on the spacebar of a computer keyboard with their nondominant hand. After each reaction

to a probe, they had to indicate the mental activity that was ongoing when the probe occurred. Reaction times and

directed verbalisations were collected with a modified version of ScriptKell (Piolat et al., 1999) that can be connected to

I RAIAGA&AAYT GFrofSG FyR GKIG al0lya oNARGSNEQ FOGAGAGE®
under single or dual task conditions, and gathered the verbalisation responses, which were associated with RTs to the
GNRAGSNEQ | OQGAGAGE 6 LI wzhalisytich tazk Ndritkrd were gedNidked th jAdicitebwheEnarNdeyl( K S
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ideas, translating to language formulation, and revising to reading and editing text already written. The W W2 § KS N Q f
accounted for thoughts unrelated to the task (e.g., day dreaming). Orchestration and cognitive effort of the writing

processes were analysed with number of occurrences of each writing process and with length of RTs.

PROCEDURE

Data were collected in individual sessions that lasted for around 60 min. The experimental procedure involved the
following steps: the directed retrospection training, the collection of baseline RTs, the composition with concurrent RT
probes followed by directed verbalisations, and a copy task with RT probes only.

In the first step of the experiment, participants were trained in the directed verbalisation categories. The experimenter

began with instructions that defined the writing processes (planning, translating, and revising) in nontechnical terms. As

explained before, a fourth category unrelated tothe s NA G Ay 3 LINRP OS&aasSa 61 a | RRSR oww?
not fit the defined writing processes. The instructions then continued with examples of thinking-aloud protocols to

illustrate each writing process (for example, for LX I YY Ay 3Y WWL WY GKAY{1Ay3d | o2dzi 6
threepart 0 SEG QQT F2NJ GNF yat I dAy3aY WYWLQOYOHBE NKAY IR I MR2NRDOA
YWweKS aS02yR &Syl 9y2@S (2% 30 KAYER LA2NGLENSELGKQ IA &Y WL QY wdeK SO Ay
required to categorise several examples of thinking-aloud protocols (for SE I YLJX S5 F2 NJ LJ | VYAy3aY Wt
alé o2dai G(KGAA & & WOOE AWRIF KFOER G ' yR K GF BN LINBG SN
YW52S3a 0KAY ARG 1KS SYWRRBRINFRIKI 8K PABARYyES RWEKAROSR
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the meaning of the different categories.

During the second step of the experiment, the reaction time task was introduced. Participants were informed that
during the compositionthey § 2 dzft R 2 OO0l aA 2yl f €& KSINJ Iy | dzR kedicRabGickig A Iy I §
as possible to these beeps by pressing the spacebar of a keyboard with their nondominant hand while handwriting with
the dominant one. After delivering these instructions, a series of 25 single-task RTs were collected. The first five trials
were treated as warm-up signals and the mean baseline RT was calculated from the 20 remaining RTs. The probes were
distributed in a random interval with a mean interval of once every 10 s and a range of 5 s to 15 s. During the
composition, probes were distributed with a mean interval of once every 30 s and a range of 15-45 s. Directly after the
collection of the baseline RTs, the experimenter read the writing assignment and gave the topic of composition to the
participant who then began composing. In the final phase of the experiment, participants received instructions
regarding the copying task. They were informed that while copying, they would have to continue responding as fast as
possible to probes (in an interval ranging from 15 to 45 s), but that no labelling would be required.

RESULTS

REACTION TIMES

Baseline reaction times were not reliably different between the standard (M = 414 ms, SD = 89 ms) and uppercase (M =
423 ms, SD = 83 ms) conditions, t(38)= - 0.321. For all other analyses, we calculated interference in reaction time (RT -
baseline RT).

To test whether amount of effort devoted to handwriting increased in the uppercase calligraphy relative to the
standard calligraphy, we first compared interference RT scores (iRT) associated to handwriting in the copying task in the
two calligraphy conditions. As expected, iRTs were higher in the uppercase condition (M = 383 ms, SD = 90 ms) than in
the standard condition (M = 208 ms, SD = 74 ms), t(38) = - 6.68, p <.0001.

Then, to analyse whether the increase in demands of handwriting in the uppercase condition affected coordination of
the writing processes, an ANOVA was conducted with calligraphy as a between-participants factor and activity (copy
transcription, composition pause, composition transcription) as a within-participant factor. Figure 1 shows the iRTs for
the standard and uppercase conditions while handwriting during copying, and pausing and handwriting during
composition. As predicted, the Calligraphy x Activity interaction was significant, F(2, 76)= 5.144, MSE = 4948.64, p
<.001. As a consequence, we conducted separate analyses for the standard and uppercase conditions.
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Figure 1. Interference in RTs while transcribing during dictation, and while executing or pausing during composition of a
narrative for writers using a standard or uppercase calligraphy (Experiment 1). Error bars indicate standard deviations.

For participants using the uppercase calligraphy, the iRTs were not reliably different, F(2, 38) = 1.221, MSE = 5474.82.
By contrast, for participants using their standard calligraphy, RT interferences scores were reliably different, F(2, 38) =
28.810, MSE = 4830.41, p <.0001. Scheffé post hoc analyses showed that iRTs associated with transcription or pausing
in composition (M = 364 ms, SD =72 ms, and M = 337 ms, SD = 91 ms, respectively) were both higher than when
transcribing during the copying i a1 ® ¢ KA & NB&adzZ (X 6KAOK NBLI hdrhtds that
participants that used their familiar handwriting were engaged in high-level writing processes concurrently with
transcription.

Regarding the cognitive effort associated with planning, translating and revising during pauses or while handwriting
(see Table 1), iRTs associated to the writing processes were entered in a mixed ANOVA with calligraphy, processes, and
activity as factors. The analysis revealed a reliable main effect of the calligraphy condition, F(1, 29) = 14.662, MSE =
30460.5, p < .001. Reaction time interference scores were longer in the uppercase condition (M = 457 ms, SD = 94 ms)
than in the standard condition (M = 358 ms, SD = 97 ms), indicating that the unfamiliar handwriting had an impact on
available resources for high-level writing processes. A reliable main effect of writing processes was also observed, F(2,
58) = 31.147, MSE = 3300.54, p < .0001. Post hoc analyses showed that translating was significantly (p < .0001) less
demanding than planning and revising. No significant interaction was found.

Table 1

ht A @

Cognitive effort of the writing processes (RT interference scores in ms) according to 8 NA G SNB Q | OGAQBAG @

transcribing) and type of calligraphy (standard vs. uppercase)
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Planning

Translating

Revising

Pauses Transcription Pauses Transcription Pauses Transcription
Experiment 1
Standard 374 (119) 393 (80) 286 (93) 323 (57) 372 (108) 402 (80)
383 (96) 304 (78) 387 (94)
Uppercase 474 (89) 469 (90) 396 (90) 437 (101) 478 (88) 486 (90)
472 (88) 417 (96) 481 (88)
Experiment 2
Standard 482 (122 317 (90) 359 (93) 388 (78) 520 (144) 591 (131)
499 (108) 373 (78) 554 (140)
Uppercase 536 (88) 526 (88) 416 (74) 436 (101) 556 (85) 588 (27)
531 (87) 426 (88) 571 (107)

Standard deviations are indicated in parentheses.

OCCURRENCES OF WRITING PROCESSES

Percentages of occurrences of the writing processes (planning, translating, and revising) during pauses or while
handwriting were calculated for each participant and then averaged across subjects. A mixed ANOVA with calligraphy,
processes, and activity as factors was conducted. Percentages of occurrences are presented in Figure 2. The analysis
revealed a main effect of activity, F(1, 38) = 4.791, MSE = 58.93, p < .05. There were more processes designated while
pausing (M = 17.8%, SD = 9.8%) than while handwriting (M = 15.5%, SD = 12%). However, this difference happened
because when composing a text writers spend more time on pauses than on handwriting (Alamargot et al., 2007; Alves
et al., 2007). A main effect of processes was also observed, F(2, 76) = 14.668, MSE = 160.58, p < .0001. Post hoc
comparisons (p < .001) showed that translating was more frequent (M = 21.9%, SD = 11%) than revising (M = 11.1%, SD
= 8.7%) but not than planning (M = 17%, SD =9.7%), the two latter being reliably different. The interaction between
processes and activity was significant, F(2, 76) = 11.924, MSE = 74.04, p < .0001, as was the Processes X Activity X
Calligraphy interaction, F(2, 76) = 5.135, MSE = 74.04, p < .01. Accordingly, we conducted separate ANOVAs in the
standard and uppercase calligraphy conditions with processes and activity as within-participant factors.
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Figure 2. Occurrences of writing processes during pauses or transcription for writers composing a narrative with a
standard or uppercase calligraphy (Experiment 1).

With uppercase calligraphy, only a main effect of processes was observed, F(2, 19) = 5.089, MSE = 149.23, p < .01. Post
hoc comparisons indicated that translating (M = 20.1%, SD = 9.6%) was more frequent than revising (M = 12.1%, SD =
8.6%) but not than planning (M = 17.1%, SD = 8.7%), the two latter being no different. No other reliable effect was
observed. In the standard calligraphy condition, the writing processes were also differently activated, F(2, 38) = 9.831,
MSE = 171.94, p < .001. Post hoc comparisons revealed that revising (M = 10.1%, SD = 8.9%) was less frequent than
translating (M = 23.1%, SD = 12.3%) but not than planning (M = 16.8%, SD = 10.1%). By contrast with the uppercase
condition, the Processes x Activity interaction was significant, F(2, 38) = 12.401, MSE = 97.412, p < .0001. As shown in
Figure 2, translating was more activated during handwriting than during pauses (Scheffé, p <.05). Revising and planning
showed the reverse pattern: These processes were more frequent during pauses than during handwriting (p < .01).
During handwriting, revising and planning were activated but less so than translating (p < .01), and during pauses,
translating occurred as often as planning and revising.

WRITING PERFORMANCE
FLUENCY. During the copying task, the number of words per minute differed significantly between the two calligraphy
conditions, t(38)=-10.64, p <.0001 (see Table 2). Writers copying in uppercase produced fewer words per minute than

writers using standard calligraphy. During composition, fluency was also significantly reduced in the uppercase than in
the standard handwriting condition, t(38) =-1.349, p <.0001 (see Table 2).

Table 2
Writing performance in the standard and uppercase handwriting conditions
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Fluency Errors Ouality

Sentence

Copy Compaosition length Revision Spelling Syntactic Siyle Content
Experiment |
Standard 230 (3.5) 15.2(2.3) 262 (5.3) 25(232) 0.5 (0.1) 0.7 (0.1) IB(03)y 3904
Uppercase 22 (2.0) T.702.00 170 (3.2 2.7 (38) 0.6 (0.2) 0.9 (0.1) 28002 30(0.3)
Lxperiment 2
Standard 223 (2.9) 13.6(3.5) 26.1 (9.4) 3432 0.5 (0.7) L0 (1.0) 35008y 4.2(0.7)
Uppercase 16 01.9) 50014y 198 (4.8) 1.1 (1.8} 1.0 0.8) 1.4 (0.9) 29005y 2.6(04)

Standard deviations are indicated in parentheses.

SENTENCE LENGTH. Writers in the uppercase condition composed sentences that were reliably shorter than in the
standard handwriting condition, t(38) = - 6.707, p < .05 (see Table 2).

REVISIONS. The percentage of words that were revised did not significantly differ between the standard and uppercase
conditions, t(38) = 0.187 (see Table 2).

NUMBER OF GRAMMATICAL ERRORS. We calculated the number of spelling and syntactic errors for 100 words (see
Table 2). A mixed 2 (errors: spelling, syntactic) x 2 (calligraphy: standard, uppercase) ANOVA was carried out. No
reliable difference was observed between the two handwriting conditions, F(1, 38) = 1.32, MSE = 0.41. A main effect of
errors was observed, F(1, 38) = 4.45, MSE = 0.21, p < .05. Writers made more syntactic than spelling errors. There was
no significant interaction, F(1, 38) < 1.

TEXT QUALITY. Mean scores of quality are presented in Table 2. A mixed 2 (calligraphy: standard, uppercase) x 2
(quality: style, content) ANOVA was carried out on scores of text quality. The handwriting conditions significantly
affected holistic quality, F(1, 38) = 32.88, MSE = 0.578, p < .0001. Texts produced by writers using their standard
handwriting were judged of higher quality than texts produced by the writers using an uppercase handwriting. The style
and content subscales did not differ, F(1, 38) < 1. The Calligraphy x Quality interaction was not reliable, F(1, 38) < 1.

DiscuUsSION

The findings of this experiment showed that planning, translating, and revising were mostly activated during pauses

(between 20% and 15%). Thus, none of these writing processes can be said to be typical of pauses. During execution

periods, translating dominated (30%), but planning and revising also co-occurred, even if to a limited extent (13% and

6%, respectively). So, this management of thS g NA G Ay 3 LINR OS & & S & beha@dd2ddeRnbtyedmtd 2 2 @S
be specific to the execution mode sincethe NS & dzf 18 A GK GNARAGSNAR dzAAy3d GKSANI FlY
(in press) findings obtained with typists. The findings also indicate that when resources are available, any high-level

writing processes can be managed concurrently with execution, but the large standard deviations of occurrences of the
GNRAGAY3I LINRPOSaasSa AYyRAOI (S addsuggdiBHatbom@writeds bsel A fokeleduenkial 6 N
strategies while others presumably always activated the high-level writing processes concurrently to handwriting. It is

also important to notice the close link between translating and handwriting. This finding is in line with cascade models

of speech production in which the linguistic formulation of speech closely precedes articulation (Kempen & Hoenkamp,

1987; Rapp & Goldrick, 2000).

Ly O2yGNrad sAdGK !'f@Sa Si |t oHacwritng gemahdNBfécted) howFplanhiRgh Y 3 & =
translating, and revising are activated. Writers shifted to a more sequential strategy by activating translating in pauses
as much as while motor execution. This change can be explained by the fact that in this condition fewer resources were
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available to writers; so, they were not able to activate at the same time motor execution and high-level writing
processes. Unfamiliar motor execution also affected writing fluency. Indeed, when handwriting their text with a cursive
uppercase calligraphy, writers composed more slowly. Slowness of uppercase handwriting of course results from
uppercase calligraphy itself, which implies longer drawings of letters, and as indicated by the reduction of fluency in the
copying task with an uppercase calligraphy.

Interestingly, the cognitive effort of the writing processes was higher in the uppercase condition, suggesting an impact
of the unfamiliar handwriting on high-level writing processes. Sentences were shorter in uppercase than when writers
used their standard handwriting. This sentence reduction has often been observed in writing when composition is most
difficult (Kellogg, Olive, & Piolat, 2007a, 2007b; Ransdell, Levy, & Kellogg, 2002), when motor execution is slowed, but

also when producing sentences in high demanding O2 Y i SEG & 6t 26 SNE McpycOd C2ff 26AYy 3

sentences probably indicate that writers reduced the amount of semantic work to manage the high processing
demands of handwriting with an unfamiliar calligraphy. Finally, text quality was judged lower with uppercase
handwriting indicating that uppercase handwriting has drawn resources away from high-level writing. This is also
evidence of interaction between motor execution and high-level writing processes.

EXPERIMEN® : ESSAY COMPOSITION

Experiment 1 gave evidence that writing processes are activated differently during pauses and execution periods, and
that the observed online management of the writing processes are similar when composing by typing (Alves et al., in
press) or by writing by hand (Experiment 1). Moreover, when fewer resources were available because of an increase in
amount of resources devoted to motor execution, writers shifted to a more sequential strategy for managing the
writing processes. Experiment 2 tested the generality of this online management of the writing processes in a more
demanding writing task, namely essay composition. As in Experiment 1, half of the participants composed their text
using an uppercase calligraphy while the other half composed using their standard handwriting. They all composed
their text while reacting as quickly as possible to auditory probes and categorising their ongoing mental activity.

METHOD

PARTICIPANTS

Forty undergraduate psychology students participated in this experiment (mean age = 23 years, SD = 3.7). Half of the
participants composed and copied their text using their usual handwriting (standard condition). The other half
composed and copied their text using cursive uppercase calligraphy (uppercase condition). All participants were tested
individually and were treated according to currently accepted ethical standards.

TASKS AND PROCEDURE

Except for the topic of the composition, the tasks and procedure were identical to Experiment 1. The composition task
asked participants to compose an essay about a debate that was occurring in France at the time of the experiment
related to prohibition of smoking inside offices, administrations, and public places. Instructions asked participants to
articulate pro and con arguments about this topic. Again, composition time was set to 30 min (with a minimum of 20
min), participants were required to react as fast as possible to auditory beeps, and then to indicate their ongoing
mental activity interrupted by the beep. They also performed the copying task.

RESULTS AND DISCUSSION

REACTION TIMES
Baseline reaction times did not reliably differ between the standard (M = 585 ms, SD = 99 ms) and uppercase conditions
(M =577 ms, SD =111 ms), t(38) = 0.241.
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Again, in the uppercase condition, the mean iRT associated to handwriting during the copying task was reliably higher
(M = 464 ms, SD = 109 ms) than in the standard condition (M = 277 ms, SD = 88 ms), t(38) = - 5.963, p < .0001. This
finding, which replicates the result observed in Experiment 1, indicates that handwriting with cursive uppercase
calligraphy increases the amount of resources devoted to motor execution. Consequently, in that condition, less
cognitive capacity was available for writers to activate high-level planning, translating, and revising processes
concurrently with handwriting. It is thus highly probable that writers in the uppercase condition changed how they
activated writing processes during handwriting.

Changes in coordination of the writing processes were analysed with a 2 (calligraphy: standard, uppercase) x 3 (activity:
copy- transcription, composition pause, composition transcription) mixed ANOVA. Figure 3 shows the iRTs for the
standard and uppercase conditions while handwriting under dictation, or handwriting and pausing under composition.
As predicted, the CalligraphySActivity interaction was significant, F(2, 76) = 13.707, MSE = 6028.44, p < .0001. So, we
conducted separate analyses for the standard and uppercase conditions.

700~ M Copying-Transcription
[1Composing-Pausing
[lComposing-Transcription
600+

500+ W

400+

300+

RT interference scores (in ms)

200+

100+

0_

standard Uppercase

Figure 3. Interference in RTs while transcribing during dictation, and while executing or pausing during composition of
an essay for writers using a standard or uppercase calligraphy (Experiment 2). Error bars indicate standard deviations.

In the uppercase condition, the three iRTs did not reliably differ, F(2, 38) = 1.832, MSE = 6474.84. In contrast, for
participants using their standard calligraphy, iRTs were reliably different, F(2, 38) = 47.593, MSE = 5582.05, p < .0001. As
expected, Scheffé post hoc analyses showed that iRTs associated with transcription or pausing in composition (M = 454
ms, SD = 103 ms, and M = 494 ms, SD = 72 ms, respectively) were both higher than when handwriting during the
copying task (M = 277 ms, SD = 88 ms). This finding indicates that participants that used their familiar handwriting

engaged the high-level writing processes concurrently with transcription. In other words, having less cognitive
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resources at their disposal when handwriting with an unfamiliar calligraphy, writers shifted from a parallel strategy to a
more sequential one.

Then, iRTs associated to the writing processes were entered in a mixed ANOVA with calligraphy, processes, and activity
factors. Data are presented in Table 1. The analysis revealed a reliable main effect of calligraphy, F(1, 33) = 7.476, MSE =
34036.28, p < .01. Global iRT was longer in the uppercase condition (M = 546 ms, SD = 127 ms) than in the standard
condition (M = 476 ms, SD = 136 ms), indicating that demands of handwriting had an impact on demands of high-level
writing processes. A reliable main effect of writing processes was also observed, F(2, 66) = 95.473, MSE = 6186.7, p <
.0001. Post hoc analyses showed that iRTs associated to the writing processes reliably (p < .01) differed from each
other, with the shortest RT associated to translating. No significant interaction was found. This result again replicates
the findings of Experiment 1. It shows that, as already documented in the literature, translating is less demanding than
planning or translating. More interesting, although calligraphy affected the global cognitive effort of composition it did
not affect specific writing processes, as indicated by the absence of an interaction.

OCCURRENCES OF WRITING PROCESSES

The percentage of occurrence of each writing process was computed and entered into a mixed ANOVA with the
calligraphy, processes, and activity factors. A main effect of processes was observed, F(2, 76) = 21.16, MSE = 91.53, p <
.0001. Post hoc comparisons (p < .001) revealed that translating was more frequent (M = 21.8%, SD = 10.6%) than
revising (M = 12.8%, SD = 7.5%) and planning (M = 15.5%, SD = 8.5%), the latter two being reliably different. That
translating is more often activated than planning and revising during a composition is now well established in writing
research.

As expected, the ProcessesSActivity interaction was significant, F(2, 76) = 9.657, MSE = 83.47, p = .0002, as was the
Processes x Activity x Calligraphy interaction, F(2, 76) = 8.055, MSE = 83.47, p < .001 (see Figure 4). Accordingly, we
conducted separate ANOVAs in the standard and uppercase calligraphy conditions with processes and activity as
withinparticipant factors.

In the uppercase calligraphy condition, as expected, only a main effect of processes was observed, F(2, 38) = 5.629, MSE
= 87.41, p = .007. Post hoc comparisons indicated that translating (M = 20.44%, SD = 8%) was more frequent than
revising (M = 13.5%, SD = 7%) and planning (M = 16%, SD = 8.8%), the latter two being no different. No other reliable
effect was observed. With the standard calligraphy, writing processes were also differently activated, F(2, 38) = 17.766,
MSE = 75.64, p < .0001. As in the uppercase condition, translating (M = 23.2%, SD = 12.8%) was more frequent than
revising (M = 12%, SD = 8.1%) and planning (M = 14.9%, SD = 8.2%), the latter two being no different. As predicted, the
Processes x Activity interaction was reliable, F(2, 38) = 15.411, MSE = 95.6, p < .0001. As shown in Figure 2, translating
was more activated during handwriting than during pauses (Scheffé, p < .01). Revising and planning showed the reverse
pattern: Revising and planning were more frequent during pauses than during handwriting (p < .01). Finally, during
handwriting, revising and planning were activated less than translating (p < .0001), and during pauses, translating
occurred as often as planning and revising. These findings replicate the ones of Experiment 1: We again found evidence
that the demands of handwriting affected how planning, translating, and revising are coordinated with handwriting.
More precisely, especially translating was less activated concurrently with handwriting when execution demands where
increased. This is mainly due to lack of available resources when handwriting.
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Figure 4. Occurrences of writing processes during pauses or transcription for writers composing
an essay with a standard or uppercase calligraphy (Experiment 2).

WRITING PERFORMANCE

FLUENCY. During the copying task, the number of words per minute significantly differed between the two handwriting
conditions, t(38) = - 19.48, p < .0001 (see Table 2). Writers copying with an uppercase calligraphy produced fewer
words per minute than writers using standard handwriting. During composition, fluency was also reliably slower in the
uppercase condition than in the standard handwriting condition, t(38) = 17.31, p < .0001 (see Table 2). These results
replicate findings of Experiment 1.

SENTENCE LENGTH. A Student t-test showed a significant difference between the two handwriting conditions, t(38) =
2.44, p < .05. Writers in the uppercase condition composed shorter sentences than writers in the standard handwriting
condition (see Table 2).

REVISIONS. The percentage of words that were revised was significantly affected by the handwriting conditions, t(38) =
2.78, p < .01. Writers in the standard condition revised more words than writers in the uppercase condition (see Table
2).

NUMBER OF GRAMMATICAL ERRORS. Number of spelling and syntactic errors for 100 words (see Table 2) was entered
into a mixed 2 (errors: spelling, syntactic) x 2 (calligraphy: standard, uppercase) ANOVA. No reliable difference was
observed between the two handwriting conditions, F(1, 38) = 2.78, MSE = 1.32. A main effect of errors was observed,
F(1, 38) = 7.78, MSE = 0.52, p < .01.Writers made more grammatical errors than spelling errors. There was no significant
interaction, F(1, 38) < 1.

TEXT QUALITY. Mean scores of quality are presented in Table 2. Reliable agreement between the judges (all
correlations significant at p < .01) was found for the two scales (rs > .80). A mixed 2 (calligraphy: standard, uppercase) x
2 (quality: style, content) ANOVA was carried out on scores of text quality. The calligraphy conditions significantly
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affected holistic quality, F(1, 38) = 19.57, MSE = 1.26, p < .0001. Texts produced by the writers using their standard
handwriting were judged of higher quality than texts produced by the writers using an uppercase handwriting. Style
was evaluated as better than content, F(1, 38) = 1.178, MSE = 0.59. The Calligraphy x Quality interaction was reliable,
F(1, 38) = 7.96, MSE = 0.59, p < .01. Post hoc comparisons showed that the quality of style tended to decrease in the
uppercase condition relative to the standard condition (p = .053), while the score of content decreased more largely in
the uppercase condition (p <.0001).

In sum, handwriting with an unfamiliar calligraphy impacted on the cognitive effort of writing, on writing strategies that
shifted from parallel to more sequential, and on writing performance. Writers were less fluent, produced texts with
shorter sentences, of lower quality, and with more errors. It must be noticed, however, that the decrease in the
number of revisions carried out may not result from the low availability of resources, but may rather NB ¥ £ S O i
difficulty in reading their text written in cursive uppercase calligraphy. It is difficult to interpret the reduction of
sentence length and in holistic quality in the same line. Even if the difficulty to read the text written in uppercase
calligraphy may have prevented writers to make extensive revision, global cognitive effort was higher in the uppercase
condition indicating that writers were probably near to a cognitive overload. This may explain why writers were less
able to perform more demanding planning and revising operations.

(GENERAL DISCUSSION

The two experiments presented in this paper studied how writers manage writing processes when composing a text.
Online management of the writing processes has received strong attention because several findings suggest a
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1995, 1996). As all writing processes are resource-consuming and share working memory capacity, writers have to use
writing strategies that optimise the involvement of working memory (Kellogg, 1996; McCutchen, 1996, 2000; Olive et
al.,, 2002). This suggests that pauses are ideal moments for writers to carry out the more demanding operations
(structuring their text, revising its meaning, etc.; Schilperoord, 2002). The present findings indicate that none of the
writing processes is typical of pauses: Planning, translating, and revising occur at the same extent during pauses.
However, writers still have the opportunity to coordinate some of the high-level writing processes concurrently to
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actually writing down their text? The present findings indicate that all types of writing processes can cooccur with
handwriting, but that translating dominates (planning: between 10% and 15%; translating: around 30%; revising:
between 5% and 10%).

The finding that translating is closely linked to motor execution is coherent with a cascade view of the flow of
information in writing. Why is translating most probable to be executed during handwriting than other processes? First,
planning requires several central cognitive operations, such as decision making, inference, and goal setting, all of which
require executive resources of working memory (Hayes, 1996; Hayes & Nash, 1996; Kellogg, 1996). Second, revision
requires that the writer reads his/her text not only at the linguistic but also at the conceptual level. Such reading is also
very effortful (Roussey & Piolat, 2008). By contrast, translating is the less demanding process. In a capacity view of
writing in which working memory capacity is shared between the writing processes, the process most likely to cooccur
with another is the less effortful one, in the present case translating. Of course, this does not mean that planning and
revising can occur only during pauses. As the findings of Experiments 1 and 2 indicate, some planning and revising
activities are carried out concurrently to motor execution. Because planning and revising are cognitive components
made of several subprocesses, it is possible that less demanding subprocesses such as idea retrieval for planning or
checking spelling errors for revising can be activated in parallel with motor execution.

This pattern of online management of the writing process during pauses and execution periods does not seem to be
specific either of genre or of output modality since it was observed both in narrative and essays composition and with
typing (Alves et al., in press) and handwriting (this paper) as motor execution modalities. Rather, this management of
high-level writing processes in parallel with motor execution is a general tendency of writers, it is not situation specific.
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research, pauses of interest are pauses during which high-level writing processes occur. Pauses are an interruption of
handwriting. However, as indicated in the Method section, some short pauses are the result of mere handwriting
actions. So, usually, pauses of interest are pauses that exceed a predefined length. In the present experiments, a 250
ms threshold was used while Alves et al. used a 1 s threshold. Interestingly, despite some minor changes in amount of
occurrence of the writing processes, this difference did not affect how writing processes were orchestrated in the both
studies. This again provides strong support for the idea that the management of the writing processes, as it is observed
in the experiments reported here, is a very general way to organise the writing processes given the limits of working
memory capacity.

The role of available working memory capacity is also confirmed by the change that was observed when writers wrote
down their text with an unfamiliar handwriting. In that case, cooccurrence of translating and of motor execution
dropped. However, the increase in processing demands of execution did not result in a strict sequential organisation of
the writing processes. Even when handwriting with an unfamiliar calligraphy, planning, translating, and revising
sometimes occurred concurrently with motor execution. As indicated previously, planning, translating, and revising are
cognitive components made of several subprocesses. It is this possible that less demanding subprocesses can cooccur
with motor execution, even if this process is very effortful.

It must be noted that, at some times in the production (with a familiar calligraphy), cumulated demands of handwriting
and of the high-level writing processes may exceed available capacity. When faced with such demands, to avoid
decrement in performance, writers have to shift to a more sequential strategy (Brown & Carr, 1989; Fayol, 1999). Such
a shift in functioning could announce a pause to come, but they could also signal the end of the processing of a
planning unit. Future research should investigate these shifts in order to better understand the dynamics of the writing
processes.

The present findings have implications for the comprehension of writing development. As shown by McCutchen (1996,
2000) and Swanson and Berninger (1994, 1996), one important constraint in writing development is related to the huge
demands or handwriting in beginning writers. For instance, difficulties with motor transcription in children are known
to correlate with poor writing skills (Graham, Berninger, Abbot, Abbot, & 2 KAl { SNE MdpdpT 0 ®

managing the writing processes may be quite similar to that encountered by adult writers using an unfamiliar
calligraphy. As Olive and Kellogg (2002) found, third-graders are not able to activate the high-level writing processes
concurrently to handwriting because handwriting is not yet automatised. Thus, the high demands and difficulties of
motor transcription in children not only preclude concurrent activation of processes, they may explain in part why
young writers fail to engage in highlevel processes (McCutchen, 1996). To better understand how children acquiring
skills in composition succeed in orchestrating the writing processes, it is now necessary to evaluate when beginning
writers become able to concurrently activate different types of writing processes, and which processes are more likely
to cooccur with motor execution. According to the developmental model of Berninger and Swanson (1994), as
translating is the first process (after handwriting and spelling) that is functionally efficient, it should also be the first to
be coordinated with motor execution. However, since planning and revising are fundamental for the producing text of
quality, the moment in writing acquisition when these processes are sufficiently mastered to be coordinated with
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