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Abstract In two experiments, we investigated memory
for words location after writing a text. Experiment 1 dem-
onstrated the existence of a memory for words location in
writing by showing that participants who Wrst composed a
text and were then asked to locate words extracted from
their text performed above a chance level established using
a computer simulation, and better than participants who did
not compose a text but were told the subject of the text.
Experiment 2 showed that memory for words location in
writing is mainly supported by a visuospatial representation
of the text, as indicated by the lower recall of words loca-
tion by participants who performed a visuospatial concur-
rent task at the time of the composition, compared with
participants who performed a verbal concurrent task. The
Wndings highlight the role of a spatial representation of the
physical layout of the text and the role of such a memory in
the writing process.

Introduction

Almost all of us have experienced memory for words loca-
tion after reading a text. This means that we remember
more or less accurately where written information we have
read is located in a text. For example, we can remember
that what we read was located on a left-hand page, and
sometimes that it was at a particular place on the page (e.g.
top or bottom). Memory for words location has been inves-

tigated in reading and is now well documented (Christie
and Just 1976; Fischer 1999; Lovelace and Southall 1983;
InhoV and Weger 2005; Marsh 2006; O’Hara, Sellen and
Bentley 1999; Rawson and Miyake 2002; Rothkopf 1971;
Therriault and Raney 2002; Zechmeister and McKillip
1972; Zechmeister et al. 1975). Surprisingly, however,
memory for words location in writing has never been inves-
tigated, despite the proximity of writing to reading and the
fact that it could provide insight into the memory require-
ments of writing. Accordingly, the two experiments pre-
sented in this article investigated memory for words
location in writing. Experiment 1 was designed to demon-
strate memory for words location in writing and Experi-
ment 2 explored the verbal or visuospatial nature of the
representation that supports this memory.

Several models of the cognitive processes involved in
writing have been proposed (Alamargot and Chanquoy
2001, for a detailed review). Three major high-level cogni-
tive components involved in writing have been identiWed:
planning, translating and monitoring. Planning processes
allow writers to generate information by retrieving ideas
from their long-term memory and in the environment for
example by reading. Planning is also involved when orga-
nizing contents, i.e. when writers construct the plan of their
future text. Formulation processes operate at a verbal level,
by translating the preverbal message prepared during plan-
ning into a linguistic message that expresses the ideas writ-
ers intend to convey in their text. Monitoring of the text is
supported by two sub-processes, reading and editing. The
models of writing also stress the on-line management of the
writing processes and the memory requirements of writing.
In this context, it is nonetheless remarkable that memory of
the written text has never been investigated, even though it
could help our understanding of the text representations
that are constructed while writing. As a consequence,
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memory for words location is an avenue that has to be
explored by researchers interested in writing. Two lines of
evidence suggest the existence of a memory for words loca-
tion in writing.

First, writing research has shown that reading is an
essential part of writing (Hayes 1996; Kellogg 1996).
Indeed, when composing, writers need to read their text to
check whether its content is correctly structured and formu-
lated. Writers also read their text to generate new ideas
(Galbraith et al. 2005) or when they formulate it, in order to
avoid repetitions, for example, or when producing referen-
tial links in the text, such as anaphoric devices. In parallel,
reading research has shown that people can locate informa-
tion on a page they have previously read (see, for example,
Christie and Just 1976; Lovelace and Southall 1983; Ther-
riault and Raney 2002; Zechmeister and McKillip 1972).
For example, Rothkopf (1971) had participants read a 12-
page text and then answer questions about the content of
this text, indicating where the answer to each question was
to be found on the page. Responses to correctly-answered
questions were above chance accuracy (20.6%; chance was
12.5% because there were eight areas on the template
participants had been given for recalling the locations).
Rothkopf concluded that readers have a degree of memory
for the location of information. One noticeable characteris-
tic of experiments on memory for words location in reading
is that telling readers that they will be asked to locate words
after reading does not improve their words location recall
(Zechmeister et al. 1975). This indicates that memory for
words location is constructed incidentally while reading.
Given that reading is greatly involved in writing, the empir-
ical evidence of a memory for words location in reading
suggests that memory for words location in writing is
highly probable.

A second line of evidence comes from research into
memory that has shown that participants are better able to
recall items that they have produced than items they have
simply read (Jacoby 1978). For example, memory for a cue
(e.g. an animal) is better for words that have been generated
(an animal: gi–) than for words that have been read (an ani-
mal: giraVe). This superiority of recall for items produced
by the participants themselves is known as the generation
eVect. Accounts of the generation eVect assert that genera-
tion increases the amount of attention paid to the items pro-
duced and reinforces the encoding of the items’ relational
properties. SigniWcantly, it is argued that the cue-target
relationship is one possible type of relational property that
can be encoded and that generation may lead to the encod-
ing of any relation with any cue related to the situation
(Greenwald and Johnson 1989). For instance, Marsh et al.
(2001) showed that generation facilitates the binding of
words to their physical location. In a recent study, Marsh
(2006) found a positive generation eVect in memory for the

location of cues associated with targets that had been gener-
ated or read and that were located to the left or right of the
computer screen used to display the material. Interestingly,
words that were generated were better located than words
that were simply read. Marsh (2006) concluded that genera-
tion facilitates the processing of the spatial location of
items that have been generated by increasing the encoding
of target–location associations. This statement is consistent
with Logan’s theory (1998), according to which the spatial
location of information is necessarily encoded when atten-
tion is focused on the items to be memorized.

As a consequence, based both on the generation eVect
and on the Wndings regarding memory for words location in
reading, we would expect writers to be able subsequently
to recall the location of the words they have produced.
Experiment 1 was designed to Wnd evidence of a memory
for words location in writing.

An important issue that has been investigated about
memory for words location concerns the nature of the rep-
resentation that supports such a memory. Generally authors
agree that this representation is multidimensional. For
instance, memory for words location in reading has been
shown to rely on readers’ verbal abilities (Rawson and
Miyake 2002), on a semantic representation of the texts
(Lovelace and Southall 1983; Rothkopf 1971; Zechmeister
and McKillip 1972; Zechmeister et al. 1975), on temporal
factors (Christie and Just 1976; Fischer 1999), and on visu-
ospatial processing of the texts. For example, Lovelace and
Southall (1983) showed that spatialized texts lead to better
recall of information location than non-spatialized texts.
O’Hara et al. (1999) also demonstrated that smaller dis-
plays lead to lower recall of location. Zechmeister and col-
laborators recorded poorer localization performances for
items in the lower right quadrant of the page (Zechmeister
and McKillip 1972; Zechmeister et al. 1975). Fischer
(2000) interprets this Wnding as reXecting the gradual load-
ing of a page-based location-tagging mechanism. Taken
together, these Wndings suggest that the page, a visuospatial
cue, provides a salient reference frame for words location
memory. Moreover, it is generally admitted that readers
incidentally encode the text’s spatial attributes and con-
struct a spatial representation of the text in addition to
semantic, phonological and syntactic representations
(Fischer 2000; Kennedy 1992). Several Wndings support the
idea of a spatial processing of the text during reading. For
example, long regressive ocular saccades beyond the visual
perceptual span are performed with considerable precision,
as if readers had developed a representation of the text that
makes it easier to control and guide these long saccades
(Frazier and Rayner 1982). Other evidence for a representa-
tion of the physical characteristics of the text comes from
studies of the impact of the text’s presentation format
on reading and comprehension (Baccino and Pynte 1994;
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Kennedy and Murray 1987). What is the nature of the
representation that may support memory for words location
in writing? Is it possible to argue for a spatial encoding of
the text in writing?

Writing is, without doubt, a visuospatial activity. Writers
spatially distribute words in a physical display (on the sheet
of paper or on the computer screen when using a word pro-
cessor) and create a spatial layout of the text by using para-
graph breaks, indentations, list eVects, and so on (Hayes
1996). Piolat et al. (1997) supplied convincing Wndings
supporting the idea of a visuospatial representation of texts
that have been composed. They examined the eVects of two
types of text presentation on participants’ revisions of a text
and found that the quality of revision was better with a
page-by-page presentation than with a scrolling presenta-
tion. Furthermore, Haas and Hayes (1986) compared the
eVects of a screen computer presentation and a hardcopy
paper presentation when reordering a scrambled text. They
observed that reordering was faster with a hardcopy paper
presentation than with a computer screen presentation.
They therefore concluded that visuospatial factors inXu-
enced this activity. In another study, Bond and Hayes
(1984) asked participants to paragraph a text and observed
that spatial cues, particularly paragraph length, were impor-
tant in structuring the physical layout of the text. More
recently, Passerault and Dinet (2000) observed that visuo-
spatial interference reduces Xuency when participants are
asked to reproduce word-for-word a text they have com-
posed earlier. Interestingly, this decrease in Xuency
appeared with a descriptive text but not with an argumenta-
tive one, suggesting that visuospatial resources were
involved in constructing and maintaining the representation
of the descriptive text. This Wnding has since been con-
Wrmed by Kellogg et al. (2007), who showed that visual
working memory is involved in writing when processing
Wgurative content. Lastly, spatial working memory is
engaged when organizing the content of a text, in other
words when spatially organizing the text on the sheet
(Galbraith et al. 2005; Olive 2004). Accordingly, we
assumed that memory for words location in writing is also
supported, at least partly, by a visuospatial representation
of the text. Experiment 2 was designed to test that hypothe-
sis by looking at the extent to which verbal and visuospatial
tasks performed concurrently to writing aVect subsequent
recall of words location.

Experiment 1

The goal of this experiment was to demonstrate the exis-
tence of a memory for words location in writing. We exam-
ined whether writers’ memory for location of words
extracted from a text they had just composed was higher

than chance level. In previous studies, authors have gener-
ally measured chance level by calculating a probability
score based on the number of words to locate relative to
pre-deWned zones. For example, Rawson and Miyake
(2002) asked their participants to locate 3-line sentences in
a 12-page booklet with 30 lines per page. Accordingly,
chance level was 8% for the page score and 10% for the
line score. In Zechmeister et al.’s study (1975), chance was
set at 25% because their reference document had four
regions from which words could be extracted.

In the present experiment, we also calculated the number
of words whose location was incorrectly recalled, but in a
slightly diVerent way. Location of words was judged incor-
rect when it was outside a zone surrounding the original
location of the written words. The zones were therefore not
predetermined on the basis of a standard division of the
page, but were individually determined. In other words, we
analyzed the distance in relation to the location of each
selected word. This scoring procedure for assessing recall
had at least two advantages over the “Wxed region” proce-
dures used previously. First, with the latter procedure, when
the recalled location is very close to the original location
but in another region nonetheless, recall is considered to be
incorrect, whereas with our procedure, recall of such a loca-
tion is regarded as correct. Second, when the recalled loca-
tion is in the correct region but a long way from the original
location, the “Wxed region” procedure regards it as a correct
recall, whereas if the recalled location is a long way from
the actual location of the selected word, our procedure
regards this recall as incorrect.

We assessed writers’ memory for words location by ask-
ing participants Wrst to compose a text and second to recall
the position of nine words extracted from the text they had
composed (Production condition). We then compared the
writers’ recall performance with situations that allowed us
to calculate chance level. Two conditions were used to
evaluate chance level, based on Therriault and Raney’s
comments (2002) about the distinction between statistical
chance level and estimated chance level. Whereas the
former refers to a situation in which chance level is deWned
without any reference to prior knowledge, the latter refers
to a situation in which participants’ prior knowledge may
be used to guess location. When locating words on a page
by chance, human subjects may apply knowledge they have
on text structures, the linear organization of language and
written language. For example, when locating words, par-
ticipants probably take word length into account in order to
avoid locating words too closely. Furthermore, word mean-
ing may also act as a cue for locating words on a page. For
example, if two words with opposite meanings are to be
located, participants may assume that these words will be in
two diVerent parts of the text. Accordingly, we assessed sta-
tistical chance level using a simulation program speciWcally
123



92 Psychological Research (2009) 73:89–97
developed for the present study and which determined
Wrst the random position of words and second the random
recall of position (Statistical chance condition). Estimated
chance level was calculated by asking participants to
guess the location on a page of words we extracted from a
text they neither read nor produced (Human Guessing
condition).

Method

Participants

Sixty undergraduate volunteers (mean age = 21.7) took part
in the experiment and were randomly assigned in equal
numbers to the Production and Human Guessing condi-
tions. All participants were French native speakers and
were tested individually in accordance with ethical stan-
dards.

Tasks, material and procedure

Production condition

Participants in the Production condition Wrst composed an
argumentative text on a A4 sheet of squared paper allowing
vertical and horizontal points of reference. Because mem-
ory for words location seems to be page-based (Fischer
2000), we asked writers to compose a one-page text. To
control for a possible eVect of imagery of the topic of pro-
duction, half of the participants produced pro and cons
arguments about aesthetic of the city of Poitiers and the
other half produced pro and cons arguments about an
increase of university fees. They were given 20 min to do
this and were instructed to compose a good-quality text
with proper sentences and well-organized ideas. It is impor-
tant to emphasize that prior to the location phase, partici-
pants in the Production condition were not informed that
they would subsequently have to recall the location of some
of the words they had composed.

Then, participants performed the location task. The loca-
tions were identical for all participants and were selected by
placing a template of A4 tracing paper on the texts written
by the participants in the production condition. The nine
locations in the template were deWned by dividing the trac-
ing paper into three vertical and horizontal sections. After
having placed the template above a text, the experimenter
said aloud the nine words indicated by the template in a
pseudo-randomly order. When a selected word was not a
content word, or when a word has already been used for the
locating task (this happened less than 1% of the cases), the
experimenter selected the closest content word. When a
selected word appeared several times in the text, the closest

word was used as the reference word when calculating writ-
ers’ performance. Participants were told that the words
would not be read out in the same order as they had been
written and that there was no time limit on recalling the
location. To recall each location, participants wrote the
words said by the experimenter at the location on a new
blank and squared A4 sheet of paper where they thought
they had begun to write it during the composition phase.
The whole experiment lasted approximately 30 min for
each participant.

Human guessing condition

In that condition, participants joined the experiment
directly in the recall phase. They were told that the experi-
menter would read out nine words extracted from texts
composed by other participants, and that after hearing each
word they would have to write it down on the blank sheet
exactly where they thought it was located in the original
text. Participants were told the subject of the text and asked
to indicate where they thought the extracted words were
located on the page. For that purpose, the experimenter ran-
domly selected six one-page texts written by six partici-
pants in the Production condition and then extracted the
nine words whose location had to be recalled. Selection of
the words in the texts and recall of locations followed the
same procedure than in the Production condition. The
whole experiment lasted less than 5 min for each partici-
pant.

Simulation

The computer simulation required to carry out the recall
procedure involved the following steps. First of all, after
simulating the size of the writing sheet, nine pairs of (x,y)
coordinates determining the Wctitious location of nine
words were randomly selected. Next, nine new pairs of
(x,y) coordinates were randomly selected to simulate recall
of the words location. These two lists of nine coordinates
were then matched according to the order in which they had
been established and this procedure was repeated 30 times,
in order to simulate the recall of all 30 participants. The sta-
tistical chance level of location recall was calculated
according to the number of words that were incorrectly
located, i.e. which were outside the predetermined zone
surrounding the original words. Lastly, the simulated recall
scores were compared with scores in the Production and
Human Guessing conditions.

Data scoring

The location recall performance of each participant was
estimated by measuring the number of words (maximum
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nine) whose location was incorrectly recalled, i.e. which
were outside a zone surrounding the word’s actual location.
This zone was centred on the beginning of the word and
measured approximately 5 cm (i.e. two squares to the left,
right, top and bottom of the beginning of the original word).
The dimension of that zone was empirically established in
order to include both a long word and two lines above and
below the line on which was written down the words whose
location has to be recalled.

Results and discussion

After control analyses of eVects of texts’ length and of loca-
tion on the page of the words to be recalled on the mean
number of incorrectly located words1, an ANOVA was
conducted with Condition (Simulation, Human Guessing,
Production) as a between-participants factor. The Condition
factor reliably aVected the number of incorrectly located
words, F(2, 87) = 98.58, MSE = 1.3, P < 0.0001 (see
Fig. 1). The mean number of incorrectly located words was
lower in the Production condition (M = 4.7, SD = 1.7) that
in the Human Guessing (M = 8.2, SD = 0.7) and Simulation
conditions (M = 8.3, SD = 0.8), which did not diVer.

This analysis revealed that participants’ recall of words
location in the Production condition was above chance
level. Interestingly, performance of the participants in the
Human Guessing condition was no diVerent from the statis-
tical chance level calculated by means of the simulation
program. It thus appears that the participants’ prior knowl-
edge of the text’s subject did not improve their words loca-
tion performance. In short, this Wnding indicates that
participants in the Production condition did not locate the
words by chance but rather constructed a representation of
the text that subsequently allowed them to retrieve the loca-
tion of the words they had written down. In sum, as in read-
ing, there is a memory for words location in writing.

Experiment 2

Experiment 2 examined the nature of the representation that
supports memory for words location in writing. We asked
writers to recall the location of words we extracted from a
text they had composed while performing a verbal or visuo-
spatial concurrent task. No concurrent task was performed
during recall. Words location recall performances were also
compared with a control condition, in which participants
composed their text without any concurrent task. We
assumed that memory for words location is mainly sup-
ported by a visuospatial representation of the physical layout
of the text constructed during composition. Accordingly,
given that the visuospatial concurrent task would impede
writers in constructing and/or maintaining the representation
of the physical layout of their text, as their visuospatial
working memory would be busy processing this concurrent
task, we predicted that memory for words location would be
impaired to a greater extent when writing was performed at
the same time as a visuospatial memory task. In addition to
the number of incorrectly located words, we also measured
features of the written texts (length of texts and sentences,
Xuency) to Wnd out whether the concurrent tasks diVeren-
tially aVected the writing process.

Method

Participants

Ninety undergraduate volunteers (mean age = 21.3) from
the University of Poitiers were randomly assigned to one of

1 Although the composition was limited in space, given that it was not
time-limited, memory for words location may have been aVected by
diVerence in the number of words of the texts (minimum = 97;
maximum = 176). To test that possibility, we correlated recall of loca-
tion with the number of words produced. No signiWcant relation was
found between recall of location and length of the texts (r = ¡0.25,
P = 0.17) indicating that memory for words location did not depend on
the number of words produced. EVective recall could also depend on
spatial location of the words on the page. For instance, Wrst and last
words may be recalled better than words occupying the “middle”
region on the page. We tested this possibility by grouping the three
Wrst, middle and last words on the page in the Production condition.
Then we conducted a repeated measure ANOVA on scores of recall
with Location on the paper (beginning, middle, end) as a within-participant
factor. The location factor did not aVect recall of words location,
F(2, 58) = 1.15, MSE = 0.77, P = 0.32.

Fig. 1 Number of words incorrectly relocated in Experiment 1 (con-
ditions: simulation, human guessing, production). Errors bars represent
the standard deviations

0

1

2

3

4

5

6

7

8

9

10

Simulation

d
et

ac
ol

er 
yltc

err
oc

ni s
dr

o
w f

o r
e

b
m

u
N

Human guessing Production only
123



94 Psychological Research (2009) 73:89–97
the three conditions deWned by the nature of the concurrent
task (none, verbal or visuospatial). The control condition,
i.e. with no concurrent task, was the same as in Experiment
1. All participants were French native speakers and were
tested individually in accordance with ethical standards.

Tasks

The writing task, location tasks and data-scoring procedure
were identical to those used in Experiment 1 for the Pro-
duction condition. Tasks and procedures only diVered with
respect to the concurrent tasks.

Participants in the verbal and visuospatial conditions had
to perform a concurrent memory task while composing
their text. Throughout the composition, items were
presented by the experimenter approximately every 20 s.
Participants had to respond to each item by saying “Yes”
when they thought that the item being presented was the
same as the previous one and “No” when they thought it
was diVerent. Thus, the task required them to maintain the
most recent item in working memory, matching it with the
new item and updating their working memory with each
new item. Each item was presented for »2 s.

For the visuospatial working memory task, the experi-
menter presented Japanese Kanji characters to the partici-
pants in order to prevent them from using a verbal storage
strategy and any previously stored representations in long-
term memory. The Kanji characters were printed in the
middle of an A4 sheet of paper, with one Kanji character
per sheet. The experimenter successively placed a Kanji

character above the participant’s writing sheet and asked
her/him to match it with the previous item and then to visu-
ally memorize it. For the verbal working memory task,
three-syllable pseudo-words were said aloud by the experi-
menter to prevent the use of a visual storage strategy. To
maintain the pseudo-words, participants had to use phono-
logical rehearsal and could not resort to representations
stored in long-term memory. As the visuospatial condition
involved visual patterns, participants had to stop composing
their texts to look at them. Therefore, in order to balance
the verbal condition with the visuospatial one, when the
experimenter said a pseudo-word, she placed a blank A4
sheet of paper with a black dot in the centre on top of the
composition sheet.

Procedure

After the participants had given their informed consent, they
were given instructions about the concurrent memory task and
practised it for 5 min in isolation to make sure they had under-
stood the instructions. After that, the instructions and proce-
dure were the same as in Experiment 1, with the composition
and concurrent memory task Wrst, followed by the location
task. The whole experiment lasted approximately 30 min.

Results and discussion

ANOVAs were performed on all the measures, with the
Concurrent task (None, Verbal, Visual) as a between-par-
ticipants factor.

Writing performance

Text length (number of words), writing Xuency (number of
words per minute) and sentence length (number of words
per sentence) were analyzed to examine the eVects of the
diVerent concurrent memory tasks on writing performance.
There was no signiWcant diVerence between the Verbal,
Visuospatial and Control conditions for text length
(F(2, 87) = 0.66, MSE = 545.2, P = 0.52), writing Xuency
(F(2, 87) = 0.58, MSE = 20.78, P = 0.56) or sentence
length (F(2, 87) = 2.21, MSE = 90.49, P = 0.115). Mean
scores and standard deviations are given in Table 1.

Fig. 2 Number of words incorrectly relocated in Experiment 2
(conditions: production only, production + verbal task, production +
visuospatial task). Errors bars represent the standard deviations
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Table 1 Means and standard deviations (in parentheses) of writing
Xuency (words per minute), text length (in words) and sentence length
(words per sentence) in Experiment 2

Writing performance

Fluency Text length Sentence length

Production 14.27 (4.98) 137.77 (27.27) 25.58 (12.32)

Verbal 13.01 (4.06) 136.53 (21.81) 20.88 (6.38)

Visuospatial 13.65 (4.58) 131.27 (20.39) 25.08 (8.89)
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The fact that the concurrent memory tasks did not diVer-
entially aVect writing performance, at least not the mea-
sures we analyzed, indicates that participants were able to
conduct the composition task without being severely
aVected by the concurrent tasks and that if diVerences are
observed in the location task, they did not result from
diVerences in the functioning of the writing processes but
rather from the eVects of the concurrent tasks on the text
representation.

Location task

The nature of the concurrent memory tasks signiWcantly
aVected the number of incorrectly located words,
F(2, 87) = 3.53, MSE = 2.38, P< 0.05 (Fig. 2). Planned
comparisons showed that the number of incorrectly located
words in the Visuospatial concurrent task condition
(M = 5.67, SD = 1.4) was higher than in the Verbal concur-
rent task (M = 4.86, SD = 1.5; F(1, 87) = 4.04, P< 0.05)
and Control conditions (M = 4.67, SD = 1.71; F(1, 87) =
6.31, P< 0.05). No diVerence between the Verbal and Con-
trol conditions was found (F < 1). Thus, we only observed a
decrease in location accuracy when participants performed
a visuospatial task while producing their text.2

These results support our hypothesis that the multidi-
mensional representation of the text includes a visuospatial
dimension, which is used for locating information in the
text. Moreover, because there was no diVerence between
the Control and Verbal conditions, our results suggest that
the verbal dimension of the text representation was not par-
ticularly involved in locating information in the text.

General discussion

The Wndings from Experiment 1 suggest the existence of a
memory for words location in writing. Participants’ recall

of words location was higher than chance level. Therefore,
when composing a text, writers construct a representation
that guides them in recalling the location of the words they
have produced. Experiment 2 showed that recall of words
location was only disrupted when writers performed a visu-
ospatial concurrent task during composition, and therefore
that memory for words location is supported by a visuospa-
tial representation of the written text. This Wnding is consis-
tent with Hayes’ (1996) proposal that the spatial layout of
the text is important in writing and with the spatial encod-
ing hypothesis of reading (Kennedy 1992).

One may argue, however, that the eVect of the visuospa-
tial concurrent task on memory for words location did not
come from an interference with the visuospatial representa-
tion of the text but was due to diVerence in diYculty of the
verbal and visuospatial tasks. One way to control task diY-
culty could consist in measuring dual-task performance.
Unfortunately we did not measure such performance. We
however analysed the extent to which these two tasks
aVected the texts produced by the participants. The results
indicate that the two concurrent tasks did not diVerentially
aVect writing performance, suggesting that the two concur-
rent tasks were of comparable diYculty, or at least inter-
fered with writing at the same extent. Moreover, Olive,
Kellogg and Piolat (submitted) recently showed that bal-
anced verbal and visual matching concurrent tasks such as
the one used in the present research do not diVerentially
interfere with writing.

One can also wonder whether the visual patterns (Kanji
characters) were not verbally encoded. To minimize that
possibility, we used complex visual patterns. We also used
nine visual patterns, which makes diYcult to associate a
verbal label to each pattern. Moreover, the diVerential
eVect of the verbal and visual concurrent memory task
indicates that writers did not rely only on a verbal encod-
ing of visual patterns when processing them. Finally,
abstract visual pattern such as Chinese ideograms or Kanji
characters have been frequently used to explore the disso-
ciation between visual and spatial processing (see for
example, Klauer and Zhao 2004). All these Wndings cor-
roborate that Experiment 2 provided evidence that mem-
ory for words location is supported by a visuospatial
representation of the text.

We do not claim that the representation of the written
text is solely visuospatial. Rather, it has several dimensions
and one of these represents the visuospatial features of the
written text. For example, Fischer (1999) has suggested that
readers use temporal information to reconstruct spatial
information about the texts they have read. We did not
address this issue in the present study, and future research
will be needed to investigate how much the temporal
dimension contributes to memory for words location. One
other dimension that is thought to play a role in memory for

2 As in Experiment 1, memory for words location may have been aVect-
ed by diVerence in the number of words of the texts. No signiWcant cor-
relation was obtained between number of words in the texts and scores
of recall, r = ¡0.03, P = 0.76. We also conducted an analysis of
covariance on scores of recall with number of words as a covariate and
with Concurrent task as the between-participant factor. The visuospa-
tial concurrent task aVected memory for words location even when
length of the texts was controlled, F(2, 86) = 3.44, MSE = 2.40,
P< 0.05. To test the possibility that eVective recall could depend on

spatial location of the words on the page, we again conducted a mixed
3 (Concurrent task) £ 3 (Location on the paper) ANOVA on scores of
recall. The location factor did not aVect memory for words location and
did not interact with the diVerent types of concurrent task. Finally, we
also tested whether diVerence in memory for words location came from
a diVerence in frequency of the words that were recalled in the three
experimental conditions. Mean frequency of the words did not reliably
diVer between the verbal (M = 69.3, SD = 53.8), visuospatial
(M = 65.5, SD = 45.3) and control conditions (M = 65.2, SD = 43.7),
F(2, 87) = 0.07, MSE = 2286.3, P = 0.92.
123



96 Psychological Research (2009) 73:89–97
words location is the verbal representation of the text.
Rawson and Miyake (2002), for instance, have shown that
verbal abilities play a major role in locating information.
We addressed this issue in Experiment 2 by comparing the
eVects on words location recall of verbal and visuospatial
concurrent tasks performed during composition. The verbal
concurrent task did not aVect memory for words location
and was not diVerent from the control condition, in which
writers composed their texts without any concurrent task.
This seems to suggest that the verbal dimension of the text
representation was not involved in recalling the location of
the words. One explanation for our failure to demonstrate
the impact of the verbal dimension of the text representa-
tion on words location in writing is that our verbal task did
not interfere suYciently with the composition process. It is
also important to note that in Rawson and Miyake’s study,
participants at the recall phase had the same booklet at their
disposal as they had had during the reading phase, but all
letters of the text had been replaced with Xs. Accordingly,
all formatting marks (e.g. paragraphs and headings) were
visually salient and present. This provided to participants a
visual representation of the layout of the text, which may
explain why they did not resort to a visuospatial representa-
tion of the text when recalling words location and relied
instead on their verbal representation of the text. Lastly,
one major diVerence between our study and that conducted
by Rawson and Miyake (2002) is that the latter investigated
reading. According to the generation eVect, generating con-
tent creates more relational processing between elements in
memory than reading does (Marsh 2006). It is possible that
in the case of writing, memory for words location relies less
on the verbal encoding of the text and more on several
dimensions of the text representation. Lastly, because of the
time spent on the text when composing it, it is possible that
the visual dimension of the text plays a greater role than it
does in reading.

We therefore suggest that when composing a text,
writers construct a representation of their text by automati-
cally encoding its spatial attributes (Logan 1998) and by
incorporating the composition’s semantic, verbal and tem-
poral dimensions into that representation. Accordingly, the
information represented in long-term memory has several
attributes, including location, moment of generation during
the composition, meaning and verbal item. Depending on
the tasks that writers are asked to perform, one of these
dimensions may play a larger role than the others. When
recalling words location, our Wndings suggest that the
visuospatial dimension of the written text contributes to
memory for words location. It is, however, probable that
the verbal, visuospatial and temporal dimensions all
interact when retrieving words locations.

After the present experiment, one question that
emerges is whether memory for words location is diVerent

in writing and in reading. It seems diYcult to support the
idea of a speciWcity of memory for words location in
writing, at least to what concerns its construction, which
in the two cases is based on the same information, namely
a written text. As a consequence, the visuospatial
dimension of the mental representation of the layout of
the written text might not diVer in its nature with the one
that is constructed while reading. However, since writers
generate their own text and thus presumably process it at a
deeper level than readers, it is probable that this represen-
tation is more stabilized and more complex in writing than
in reading. Despite the visuospatial nature of the represen-
tation that supports memory for words location may not
diVer in reading and in writing, the role of memory for
words location may be quite diVerent in reading and in
writing. For instance, while in reading the mental repre-
sentation of the physical layout of the text helps the reader
to guide his/her eye movements when searching back for
information to solve a comprehension ambiguity, such
representation in writing might be useful during the entire
writing process and not only when the writer is reading
his/her text.

Current models of writing say little, if anything, about
the role of memory for words location, even though it may
facilitate all the phases of the writing process, especially
those that require reinspection of the text. With regard to
planning, memory for words location may help in structur-
ing and organizing the text and in generating new content.
With regard to translating, the construction of memory for
words location during writing should facilitate the syntac-
tic processes, as in reading. For example, it should help
writers decide whether they need to produce a new anaph-
ora. This representation may also be used in agreement
procedures, in particular when the word that has to agree is
a long way from its referent. Lastly, memory for words
location may be extremely useful for revision processes.
As has been shown when reading for comprehension, read-
ing to revise ought to be faster, less eVortful and more
eYcient when writers remember where the ideas they have
introduced in their text are located, and this must be partic-
ularly true for long texts or elements requiring careful
attention.

The present study is the Wrst to have investigated
memory for words location in writing. We have shown that
this type of memory is present in writing and that it is
mainly supported by a visuospatial representation of the
text. Further research is now needed to investigate
the encoding, storage and retrieval of information about the
text that has been composed. Research into memory for
words location in writing will certainly provide further
insight into the nature of the representation of the text that
has been produced and the processes involved in construct-
ing that representation.
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