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Implication of visuospatial and temporal information in
memory for word location

Nathalie Le Bigot1,2, Jean-Michel Passerault1,2, and Thierry Olive1,2

1Centre de Recherches sur la Cognition et l’Apprentissage, Université de Poitiers, France
2Centre National de la Recherche Scientifique (CNRS), Poitiers, France

Two hypotheses can be raised about the processes underlying memory for word location in text. These
could involve accessing the location directly from a visuospatial representation of the text or by
reconstructing word location from a temporal representation of the text content. These two processes are
examined concerning text reading (Experiment 1) and text writing (Experiment 2). In each experiment,
one condition assessed chance level, another assessed location performance when just the temporal
dimension of a text is available, and a third assessed location performance when both the temporal and
visuospatial dimensions of a text are available. The same pattern of results was observed in the two
experiments. Namely, participants who are able to construct a visuospatial representation of their text are
better able to locate words than participants who can only rely on temporal information. Location
performances when only temporal information is available are above the chance level.

Keywords: Memory for word location; Reading; Writing; Visuospatial encoding; Temporal representation.

When searching for information in a text we have

previously read or written, it is not necessary to

reread the entire text. Indeed, most of the time we

have an idea where this information is located in

the text. Several studies in reading have investi-

gated this memory for word location by asking

participants to read a text and then to point to the

location of some information on a blank sheet

while the text is removed. These studies show that

location performances are above chance level

(Christie & Just, 1976; Lovelace & Southall, 1983;

O’Hara, Sellen, & Bentley, 1999; Rawson &

Miyake, 2002; Rothkopf, 1971; Therriault & Raney,

2002; Zechmeister & McKillip, 1972; Zechmeister,

McKillip, Pasko, & Bespalec, 1975). Recently

memory for word location has also been demon-

strated after writing a text (Le Bigot, Passerault, &

Olive, 2009).

Two hypotheses can be raised about the

processes underlying memory for word location.

A first hypothesis assumes that memory for word

location depends on a visuospatial representation

of the read or written text (Kennedy, 1992; Le

Bigot et al., 2009). More precisely, when proces-

sing the text, readers or writers are assumed to

construct a visuospatial representation of the text

which represents the text in a format that is

analogical to the physical text. A second hypoth-

esis proposes that readers or writers do not

construct a visuospatial representation of the

text while reading or writing it, but rather that

they reconstruct word location from a temporal

representation of the text content. An example of

this nonvisuospatial inference process could be:

‘‘This word appeared at the beginning of text;

consequently it is placed at the top of the page.’’
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These two assumptions are related to accessibility
of location information and try to answer the
following question: When searching for informa-
tion in a previously processed text, do people
already have stored location information in
memory or do they reconstruct this information?

The literature on memory for word location
provides evidence for the two hypotheses (Le
Bigot, Passerault, & Olive, 2010). Concerning
the visuospatial hypothesis, a first line of evi-
dence is that memory for word location is
closely related to the visuospatial characteristics
of the text. For example, Zechmeister and
collaborators recorded poorer localisation per-
formances for items in the lower right quadrant
of the page (Zechmeister & McKillip, 1972;
Zechmeister et al., 1975). Furthermore, several
studies have shown an impact of types of text
presentation on location recall of a previously
read text (Lovelace & Southall, 1983; O’Hara
et al., 1999). For example, Piolat, Roussey, and
Thunin (1997) observed that a page-by-page
presentation of text lead to a greater recall of
location than a scrolling one, this kind of
modification changing visuospatial characteris-
tics of text without modifying other dimensions.
These findings can be interpreted as reflecting a
gradual loading of a page-based location tag-
ging-mechanism (Fischer, 2000). Thus, memory
for word location seems to be based on a
visuospatial cue, i.e., the page. A second line
of evidence suggests that visuospatial resources
are involved in memory for word location. Le
Bigot et al. (2009, Exp. 2) observed that writers
who performed a visuospatial concurrent task
while writing their text had lower memory of
word location than participants who performed
a verbal concurrent task. The authors inter-
preted these findings to suggest that, while
writing, writers construct a visuospatial repre-
sentation of their text that they then access to
retrieve word location.

Some findings, however, indicate that memory
for word location is supported by temporal cues.
A first line of evidence is that text comprehension
plays a major role in locating information. In
an individual-difference study, Rawson and
Miyake (2002) observed that verbal abilities are
more related than visuospatial abilities to be-
tween page and within page location perfor-
mances. They suggested that readers with good
verbal abilities are more likely to create inter-
relationships between ideas in a text and there-
fore to know in which order they were presented

on. An experiment by Therriault and Raney
(2002) clarified this interpretation by varying
text difficulty. They observed that indicating in
which text sequence a word appeared resulted in
better memory with the simple text than with the
more difficult one. However, this benefit was not
observed for locating words within the page. For
Therriault and Raney, locating information in a
text sequence implies a high-level representation
of the text (e.g., text base or situation model),
whereas locating information in a page does not,
and can rely on a surface representation of the
text. A second line of evidence comes from
studies using reading conditions in which the
spatial layout of the text did not directly corre-
spond to the temporal order of the content. This
resulted in more difficulty locating information
from the temporal text structure. In Christie and
Just’s (1976) first experiment, participants had to
read a text that was either presented in an
organised manner or with its sentences presented
in a scrambled order. The results showed that
time to locate information was higher and loca-
tion accuracy was lower when participants had
read the scrambled text than the organised one.
However, location performances in the disorga-
nised condition were higher than chance level. In
a sentence reading study, Fischer (1999, Exp. 1)
tested the predictability of word location dis-
played during reading on subsequent location
performances. In the unpredictable condition,
words were not presented from left to right and
from top to bottom. Unlike Christie and Just’s
studies, temporal order of text content informa-
tion was not modified; only the spatial presenta-
tion convention was disordered. Fisher observed
a decrease near to the chance level of location
performances in the unpredictable condition.

These different observations do not argue for
either of the two hypotheses. One possibility is
that both visuospatial and temporal information
could be involved in locating information in a text
previously processed. For instance, it is likely that,
depending on the conditions, information may
be located from a visuospatial representation of
the text, or from a temporal representation of the
text, or from both processes.

The studies presented in this paper examine
the extent to which these two processes intervene
in memory for word location by examining
memory for word location when only temporal
information is available or when it is available
along with the spatial layout of the text. This
allows us to answer the two following questions:
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(1) Do people better locate information when
they can construct a visuospatial representation of
text? (2) Do participants locate words of a
previously processed text above chance level
when they only have access to temporal informa-
tion? For that purpose, in each experiment, one
condition assessed location performance when
both the temporal and visuospatial dimensions
of a text are available, another assessed location
performance when just the temporal dimension of
a text is available, and a third assessed chance
level. We expected that participants who only had
access to the temporal information would per-
form better than chance level but below partici-
pants who were also able to process their text
visuospatially.

A secondary issue that was addressed across
the two experiments concerned whether the
temporal and visuospatial dimensions of a text
play the same role in reading and in writing.
These two activities involve common processes. In
particular, reading is an essential part of writing
(Hayes, 1996). They also involve different pro-
cesses that could intervene in the construction of
the text representation. In contrast with reading,
writing requires the text content to be generated.
Several studies have demonstrated that recall of a
previously generated word is better than when it
has only been read. This well-documented ‘‘gen-
eration effect’’ in the memory literature has also
been observed with memory for word location.
Marsh (2006) observed that generated words
were better located than words that were simply
read. As writing requires generating the content
of a text, it may be expected that memory for
word location after reading or writing may be
differently affected by presence or not of the
temporal and visuospatial dimension of a text.

Accordingly, two experiments were conducted.
Experiment 1 examined memory for word location
after reading a text, and Experiment 2 assessed this
memory after composing a text. Two experiments
were carried out because it is not possible to group
the two experiments together in a single one.
Indeed, trying to keep constant between reading
and writing the time spent processing the text
would have resulted in proposing texts of different
length in the reading and writing conditions.
Conversely, trying to keep a constant length of
the text would have resulted in different times
spent processing the text. As these confounding
variables do not allow direct comparison between
reading and writing, we designed two experiments:

one investigating reading (Exp. 1) and the other
investigating writing (Exp. 2).

EXPERIMENT 1: READING

This experiment was conducted in two phases.
Because memory for word location seems to
be page based (Fischer, 2000), in the first phase
participants had to read a one-page text. In the
second phase, they had to locate some words
extracted from the text. Three conditions were
tested: in one, participants accessed both visuos-
patial and temporal information about the text
(reading), in another they just accessed temporal
information (listening), and in the last condition
they had access to neither the visuospatial nor the
temporal information (guessing).

Method

Participants

Sixty undergraduates (mean age �21.8) of the
University of Poitiers, France, volunteered to take
part in this experiment. They were randomly
assigned to the three different conditions. All
participants were French native speakers.

Tasks, materials, and procedure

Reading condition. Participants in the reading
condition first read a one-page long text. They
were informed that the author, a student of the
University of Poitiers, was asked to write about
his satisfaction with the University and to give
recommendations to improve daily life at the
University. Two different texts were used; both
had been produced by participants in a previous
experiment and modified by the experimenters.
The texts were printed on an A4 sheet allowing
vertical and horizontal points of reference. Typo-
graphic presentation was chosen to avoid possible
decoding problems with handwriting. To ensure
that the text filled the page, an 11-point Arial font
was used (see Figure 1, left panel). Participants
were given 80 s to read the text, corresponding to
the time required by the experimenter to read
aloud the text in the listening condition. In order
to be sure that participants read attentively, they
were told they would subsequently answer ques-
tions about the text. Participants were tested in a
group setting, with two groups of 10 students.
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Listening condition. In this condition, partici-
pants had to listen to the experimenter reading the
text aloud. The time needed to read aloud the text
was approximately 80 s. They were informed be-
fore the reading that the texts were written by other
participants. Then they were given its topic. They
were also asked to carefully listen to the lecture
because they were going to be questioned on the
text. It is important to note that participants never
saw the text, thus receiving no visuospatial infor-
mation. After the listening phase, the experimenter
gave a blank recall sheet to the participants and
informed them that the text they had just heard was
read from an identical sheet. Then participants
were introduced to the location task. They were
tested individually.

Guessing condition. In that condition which
assessed the chance level of location performance,
participants were told that the experimenter
would read aloud six words extracted from a
text composed by another participant, and that
after hearing each word, they had to write it down
on a blank sheet where they thought it was
located in the original text. They only knew the
text topic and the text length (one page).

Location task. In the second phase of the
experiment, each participant had to locate six
words extracted from the text they had read or
listened to (except for the guessing condition). To
recall word location, participants wrote each word
said by the experimenter at the location they
thought the word was appearing in the actual
text. Participants were told that the words would
not be read out in the same order as they appeared
in the text and that there was no time limit on

recalling the location. The sheet used for this recall
task was the same as the one used in the first phase,
namely a blank A4 sheet of squared paper. Words
to be recalled were all content words. Their
position was predefined so that they were distrib-
uted over the whole sheet (see Figure 1, left panel).
Their order was counterbalanced between partici-
pants and conditions. It is important to note that
participants were not informed that they would
subsequently have to recall location of some of the
words appearing in the text before the beginning of
this second phase.

Data scoring. Location performance of each
participant was assessed by measuring the num-
ber of words incorrectly located (maximum six).
Relative to a continuous measure expressed in
centimetres, for example, such a discrete measure
(accurate vs. inaccurate responses) minimises the
impact on the mean distance of an incorrect recall
located very far from the target word, as it may be
expected in the guessing condition. A word was
thus considered as incorrectly located if it was
placed outside a zone surrounding the word’s
actual location. This zone was centred on the first
letter of the word and included 4 cm around that
letter in every direction (see Figure 1, right
panel). The beginning of word as origin of the
acceptability zone was chosen in order to make
comparable the measure between the two experi-
ments presented here. Indeed, as in our previous
experiments (Le Bigot et al., 2009), the beginning
of a word was used in Experiment 2 because this
reference point is more appropriate with writing
conditions in which the size of handwriting could
change between the production and the recall

Figure 1. Left panel: One of the two texts used in Experiment 1 with the probe words framed. Middle panel: One of the two

templates used in Experiment 2 to select the words to be recalled in the participant’s text. Right panel: An illustration of the

acceptability zone (a word was considered as incorrectly located if its beginning was outside of the grey area).
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phases. To analyse further the localisation perfor-
mance of the participants, we also measured
distance (expressed in centimetres) between be-
ginning of the target words and beginning of the
recalled ones. More specifically, we measured the
horizontal and vertical distances.

Results and discussion

An analysis of variance was performed on the
number of words incorrectly located, with condi-
tion (reading, listening, guessing) as a between-
participants factor. This analysis revealed a
main effect of the condition, F(2, 57) �13.45,
MSE�1.22, pB.001, h2�.32 (Figure 2). Planned
comparison showed that the number of words
incorrectly located in the listening condition
(M�3.90, SD�1.21) was higher than in the
reading condition (M�3.15, SD�0.99) and less
than in the guessing condition (M�4.95,
SD �1.09), F(1, 57) �4.63, pB.05, and F(1,
57) �9.07, pB.01, respectively. Accordingly, par-
ticipants who also had access to the visuospatial
dimension of the text were better able to locate a
word than those who only had access to the
temporal information. The latter are however
able to locate a word above the chance level.

Analyses of variance were also performed on
the horizontal and vertical distances between the
recalled words and the target ones. First, an effect
of the condition was observed on the horizontal
distance, F(2, 57) �11.47, MSE�1.62, p B .001,

h2�.287. More precisely, the reading (M�3.74,
SD�0.85) and listening (M�3.59, SD�1.41)
conditions did not reliably differ, FB1. However,
the horizontal distance was shorter in these two
conditions than in the guessing condition
(M�5.32, SD�1.45), F(1, 57) �15.66, pB.001,
and F(1, 57) �18.61, pB.001, respectively. The
same pattern of findings was observed with the
vertical distance. The condition factor reliable
affected the vertical distance, F(2, 57) �16.55,
MSE�2.74, pB.001, h2�.367. The reading
(M�4.43, SD�1.66) and listening (M�5.31,
SD�1.43) conditions did not reliably differ, F(1,
57) �2.85, p�.097, but significantly differed from
the guessing condition (M�7.36, SD�1.84),
F(1, 57) �31.44, pB.001, and F(1, 57) �15.35,
pB.001, respectively. Accordingly, as with the
number of words incorrectly located, the geometric
horizontal and vertical distances between the
target words and the recalled localisations shows
that readers’ memory for word location is above
chance level. It, however, does not allow distin-
guishing whether readers’ memory for word loca-
tion is affected when visuospatial information is
present or removed. Distance to the target and
number of words correctly recalled presumably
evaluate two aspects of memory for words location.
Distance to the target would assess precision of
memory for words location, whereas the number of
words correctly recalled would evidence absence
or presence of that memory. These two measures
thus provide complementary information on mem-
ory for words location.

Figure 2. Number of words incorrectly relocated in Experiment 1 (conditions: reading, listening, guessing). Error bars represent

standard deviations.
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EXPERIMENT 2: WRITING

As in Experiment 1, three conditions were tested:
a condition in which participants accessed both
visuospatial and temporal dimensions of the text
(writing), a condition in which they had access
only to the temporal dimension of the text
(dictating), and a guessing condition to assess
chance level. In all conditions, the topic of the text
was the same as the one used in Experiment 1.

Method

Participants

Sixty undergraduate volunteers, all French
native speakers (mean age �21.3), were ran-
domly assigned in equal numbers to one of the
three conditions.

Tasks, materials, and procedure

In the production condition, participants wrote
a one-page long text. They were explicitly in-
structed to fill up an A4 page that is the same as
the one used in Experiment 1. They were given 20
min. In the dictation condition, participants were
asked to produce their text by dictating to the
experimenter who transcribed the text on an A4
squared sheet. Participants did not see the text.
The experimenter asked participants to produce
their text during 15 min1 and informed them that
she would indicate when the task would be near
the end. In fact, she asked them to think of a
conclusion when the text was nearly filling the
page. The task stopped when the page was full.
The guessing condition was the same as in
Experiment 1.

By contrast with the reading conditions in
Experiment 1, when participants have to produce
a text as it is the case in Experiment 2, it is not
possible to predefine the words to be recalled.
Consequently, the words to be recalled were
selected by the experimenter by using a template
containing six predefined locations that were dis-
tributed over the whole sheet (see Figure 1, middle
panel). All words to be recalled were content
words. If the word indicated by the template was
not a content word, the experimenter selected the

closest content word of the predefined location (for
a detailed description of the procedure, see Le
Bigot et al., 2009). Two different templates were
used and the order of the words to be recalled was
counterbalanced between participants and condi-
tions.

In addition to the number of words incorrectly
located and to the horizontal and vertical dis-
tances, text length (in number of words) and
writers’ fluency (in number of words produced
per minute) were analysed because they could
have an impact on location performances.

Results and discussion

ANOVAs were performed with condition (writing,
dictating, guessing) as a between-participants fac-
tor. No effect of condition was observed on length
of text, FB1. However, writers’ fluency was
reliably affected. Fluency in dictating (M�19.00,
SD�5.11) was faster than in writing (M�14.66,
SD�3.88), F(1, 38) �9.13, MSE�20.6, pB.01,
h2�.19. The number of words incorrectly located
was also significantly affected by the condition,
F(2, 57) �16.23, MSE�1.45, pB.001, h2�.36
(Figure 3). More precisely, the number of incor-
rectly located words when dictating (M�4.30,
SD�1.29) was higher than when writing
(M�2.95, SD�1.47), F(1, 57) �12.52, pB
.001. Moreover, participants who dictated their
text were able to locate words above the chance
level assessed by the guessing condition (M�5.10,
SD�0.97), F(1, 57) �4.4, pB.05. As writers’
fluency varied between conditions, an ANCOVA
was conducted with the number of words written
per minute as covariate. Location performance
remained better when writing than when dictating,
F(1, 37) �9.37, MSE�1.75, pB.01, h2

partial�.2.
Participants who were able to see their text

(writing condition), in other words who had the
opportunity to construct a visuospatial represen-
tation of their text, were better at locating words
than participants who relied on only temporal
information (dictating). These latter participants
located the words above the chance level, sug-
gesting that they reconstructed location from a
temporal representation of the text content.

As in Experiment 1, we also analysed how the
different conditions affected the horizontal and
vertical distances between the recalled words and
the target ones. Again, an effect of the condition
was observed on the horizontal distance, F(2,
57) �8.12, MSE�1.8, p B .001, h2�.22. More

1This time limit was based on the mean time observed in a

previous experiment to produce a one-page text in a control

condition (Le Bigot et al., 2009) that was similar to the writing

condition in the present experiment.

MEMORY FOR WORD LOCATION 527

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
O
l
i
v
e
,
 
T
h
i
e
r
r
y
]
 
A
t
:
 
0
8
:
1
8
 
1
6
 
J
u
n
e
 
2
0
1
1



precisely, the writing (M�3.62, SD�1.34) and
dictating (M�4.76, SD�1.47) conditions reliably
differed, F(1, 57) �7.25, pB.01. However, the
dictating condition did not differ from the gues-
sing condition (M�5.29, SD�1.20), F(1, 57) �
1.56, p�.22. Slightly different findings were
observed with the vertical distance. The condition
factor continued to reliably affect the vertical
distance, F(2, 57) �34.19, MSE�3.39, pB.001,
h2�.54. The vertical distance in the writing
condition (M�2.89, SD�1.82) also reliably dif-
fered from distance in the dictating condition
(M�4.21, SD�1.80), F(1, 57) �5.12, pB.05,
and the latter also significantly differed from
guessing condition (M�7.56, SD�1.89), F(1,
57) �33.145, pB.001.

In line with findings of Experiment 1, the
analysis of the geometric horizontal and vertical
distances between the target words and their
recalled localisation shows that writers have a
memory for word location after composing or
dictating a text. It also demonstrates that they
have a better memory for word location after
composing their text than after dictating it.

GENERAL DISCUSSION

The experiments examined the extent to which
temporal and visuospatial cues intervene in
memory for word location. Conditions in which
participants could only refer to temporal informa-
tion were compared with conditions in which they
could also rely on a visuospatial representation of
text (with the text written, but also the letter size

and type of font, line distance, interline, margin,

or any other visuospatial feature of the text). The

same pattern of findings was observed in reading

and in writing: Memory for word location is better

when the visuospatial dimension of the text is

available. This supports the visuospatial hypoth-

esis (Kennedy, 1992), which stipulates that read-

ers construct a visuospatial representation of their

text during text processing. Memory for word

location is also above chance level even when

only temporal information about the text content

is available. This provides evidence that readers

and writers can reconstruct word location infor-

mation when they do not have a visuospatial

mental representation of the text. This supports

the reconstruction hypothesis and is consistent

with Rawson and Miyake’s (2002) proposition

that location performance could be greatly con-

nected to a good text content representation.

These findings indicate that these two levels of

text representation could be used complementa-

rily when locating words. This is also consistent

with Inhoff and Weger’s (2007) observations in

sentence reading that both spatial and verbal

information are involved for long-range regres-

sion to previously read words. They proposed that

spatial memory guides initial regression whereas

verbal memory is mainly involved for subsequent

corrective regressions. Although these findings

are related to sentence reading, the same is likely

to occur when individuals read or compose a text.

Further investigations are needed at the text level

with precise on line measurement to confirm this

assumption.

Figure 3. Number of words incorrectly relocated in Experiment 2 (conditions: writing, dictating, guessing). Error bars represent

standard deviations.
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The implication of the visuospatial and tempor-
al dimensions of a text in memory for word location
in writing and in reading was also addressed in the
present study. The same pattern of differences
between the conditions was observed in the two
experiments. In addition, location performance in
each respective condition was roughly identical
(3.15 in reading and 2.95 in writing, 3.9 when
listening and 4.3 when dictating), t(38) �0.31,
p�.05, and t(38) �0.14, p�.05, respectively.
This suggests that these dimensions are probably
used to the same extent when locating words in a
previously read or written text. Therefore, produ-
cing or reading a text does not differently change
memory for word location. This suggests that the
generating processes involved in writing do not
improve memory for word location, which appears
to be mainly supported by temporal and visuospa-
tial processes as in reading.

It is also important to underline that the
analyses of the geometric distance between the
target words and the recalled words, even they do
not systematically replicate the findings obtained
with the number of words recalled in a predeter-
mined zone, do not provide contradictory find-
ings. Rather, they complement the analysis of the
number of words correctly recalled and may be
assumed to assess precision of memory for word
location. Accordingly, to better understand the
nature of the mental representation that supports
memory for word location, and how the several
dimensions of this representation are used when
recalling a location, detailed understanding of
how recall of location varies along the vertical
and horizontal axes is needed.

Finally, because we observed better location
performances when participants were able to
access visuospatial information of the text, we
claim that a visuospatial representation of the
text stored in memory is used for retrieving a
word location. This interpretation is consistent
with previous observations showing that visual
interference during writing decreased memory for
word location (Le Bigot et al., 2009). It is, however,
possible to argue that the difference between
reading and listening or between writing and
dictating does not only concern the possibility to
construct or access a visuospatial representation of
the text. This difference could be also related to the
fact that participants who have access to visuospa-
tial information might have more control over
processing than when they cannot read their text.
During reading, for example, the participant is
able to stop and reread sentences, or read some

sentences slowly and others fast, whereas in listen-

ing they have no opportunity to do this. During

writing, for example, the writer has the opportunity

to read previous sentences, which may enable them

to produce more coherent continuations than when

dictating. In both cases, this may enable partici-

pants to construct a better temporal representation

of the text, and this may in turn enable them to be

better able to reconstruct the spatial location of

words. Further research is needed to determine the

impact that this kind of control processing could

have on the differences observed in the present

experiments. For that purpose, it would be inter-

esting to test similar conditions as those used in the

present experiments, in combination with visual

interference tasks designed to directly disrupt the

construction of a visuospatial representation.

Original manuscript received December 2009

Revised manuscript received September 2010

First published online March 2011

REFERENCES

Christie, J. M., & Just, M. A. (1976). Remembering the
location and content of sentences in a prose passage.
Journal of Educational Psychology, 68, 702�710.

Fischer, M. H. (1999). Memory for word locations in
reading. Memory, 7, 79�116.

Fischer, M. H. (2000). Perceiving spatial attributes
of print. In A. Kennedy, R. Raddach, D. Heller, &
J. Pynte (Eds.), Reading as a perceptual process
(pp. 89�117). New York, NY: Elsevier.

Hayes, J. R. (1996). A new framework for under-
standing cognition and affect in writing. In C. M.
Levy & S. E. Ransdell (Eds.), The science of writing:
Theories, methods, individual differences and appli-
cations (pp. 1�27). Mahwah, NJ: Lawrence Erlbaum
Associates, Inc.

Inhoff, A. W., & Weger, U. (2007). Long-range regres-
sions to previously read words are guided by spatial
and verbal memory. Memory and Cognition, 35,
1293�1306.

Kennedy, A. (1992). The spatial coding hypothesis. In
K. Rayner (Ed.), Eye movements and visual cogni-
tion: Scene perception and reading (pp. 379�396).
New York, NY: Springer.

Le Bigot, N., Passerault, J. M., & Olive, T. (2009).
Memory for words location in writing. Psychological
Research, 73, 89�97.

Le Bigot, N., Passerault, J. M., & Olive, T. (2010). Le
souvenir de la localisation des mots d’un texte.
L’Année Psychologique, 110, 321�346.

Lovelace, E. A., & Southall, S. D. (1983). Memory for
words in prose and their locations on the page.
Memory and Cognition, 11, 429�434.

Marsh, E. J. (2006). When does generation enhance
memory for location? Journal of Experimental

MEMORY FOR WORD LOCATION 529

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
O
l
i
v
e
,
 
T
h
i
e
r
r
y
]
 
A
t
:
 
0
8
:
1
8
 
1
6
 
J
u
n
e
 
2
0
1
1



Psychology: Learning, Memory, and Cognition, 32,
1216�1220.

O’Hara, K., Sellen, A., & Bentley, R. (1999).
Supporting memory for spatial location while read-
ing from small displays. In CHI ’99 extended
abstracts on human factors in computing systems
(pp. 220�221). Pittsburgh, PA: Association for
Computing Machinery.

Piolat, A., Roussey, J. Y., & Thunin, O. (1997). Effects
of screen presentation on text reading and revising.
International Journal of Human�Computer Studies,
47, 565�589.

Rawson, K. A., & Miyake, A. (2002). Does relocating
information in text depend on verbal or visuo-
spatial abilities? Psychonomic Bulletin and Review,
9, 801�806.

Rothkopf, E. Z. (1971). Incidental memory for location
of information in text. Journal of Verbal Learning
and Verbal Behaviour, 10, 608�613.

Therriault, D. J., & Raney, G. E. (2002). The represen-
tation and comprehension of place-on-the-page and
text sequence memory. Scientific Studies of Reading,
6, 117�134.

Zechmeister, E. B., & McKillip, J. (1972). Recall of
place on the page. Journal of Educational Psychol-
ogy, 5, 446�453.

Zechmeister, E. B., McKillip, J., Pasko, S., & Bespalec,
D. (1975). Visual memory for place on the page.
Journal of General Psychology, 92, 43�52.

530 LE BIGOT, PASSERAULT, OLIVE

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
O
l
i
v
e
,
 
T
h
i
e
r
r
y
]
 
A
t
:
 
0
8
:
1
8
 
1
6
 
J
u
n
e
 
2
0
1
1


