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Abstract
Objectives—Egocentric coordinate sys-
tems centred on the trunk, head, and gaze
have been investigated in a patient who
displays severe extrapersonal neglect and
in five control subjects.
Methods—The subjects were tested with a
blind tactile exploration task in five diVer-
ent experimental conditions in which the
role of the three distinct frames of refer-
ence was individually controlled.
Results—Only the trunk centred coordi-
nates significantly influenced the per-
formance of the patient, therefore proving
of paramount importance in determining
the boundaries of the neglected field.
Similar results emerged from a single
word reading task, in which the patient’s
performance improved when the stimuli
were presented to the right of his body’s
midline.
Conclusion—These findings point to the
importance of the body centred coordi-
nate system in determining the area of
extrapersonal spatial neglect.

(J Neurol Neurosurg Psychiatry 1997;63:483–489)
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Extrapersonal neglect refers to the deficit in
attending to stimuli in one hemispace across
diVerent sensory modalities (visual, auditory,
and tactile). Although it can involve diVerent
spatial dimensions (horizontal, radial, and ver-
tical), extrapersonal neglect more often aVects
the left hemispace after a right cerebral lesion.1

The boundaries of the neglected space are
not constant in as much as the neglect patients’
performance is influenced by the relevant
system of spatial coordinates: egocentric
(viewer centred) or allocentric (environment
centred). Double dissociating patterns of defi-
cits between egocentric and allocentric extrap-
ersonal neglect have been reported.2 Some
confirmatory evidence of the distinction be-
tween egocentric and allocentric space also
comes from studies on normal subjects.3

The egocentric (viewer centred) frame of
reference defines the location of each stimulus
relative to the spatial position of the subject. It
is centred either on the vertical midline of the
visual field, of the head, or of the trunk.4 5 The
allocentric system is independent of the
position of the observer and encompasses the
environmental, the stimulus, and the object
coordinates. Environment centred representa-

tions specify the location of objects relative to
one another.6–9 Stimulus centred coordinates
code the right and left halves of each stimulus
independently of its spatial location.10 11 Object
centred frames refer to the canonic
representation of the object itself independent
of its actual orientation.12–15

There is good agreement in the literature
that damage to any one of these three allocen-
tric coordinate systems can yield extrapersonal
neglect phenomenology. Indeed, specific ne-
glect patterns have been seen according to the
damage of the environmental,6 the stimulus
centred,10 and the object centred11 frame of ref-
erence. On the other hand, within the frame of
egocentric neglect, the specific contribution of
each coordinate system in determining the
boundaries of the neglected hemispace is still a
matter of debate.16–18 Whether all or some of the
egocentric coordinate systems (gaze, head, and
trunk) are involved in separating the “good”
ipsilesional from the “neglected” contralesional
hemispace is open to question.
Karnath et al18 analysed the eVect of head

and trunk position in four patients with
neglect. They found that the patients’ saccadic
reaction times for stimuli presented in the left
visual field were significantly reduced when
their trunk was rotated by 15° toward the left.
Therefore, these authors maintained that the
border between the attended and the neglected
hemispace is determined by the coordinate
system centred on the trunk: the system
centred on the head not being relevant.
Karnath et al were able to replicate his findings
in a subsequent study.19 The role of the trunk
coordinate system is supported by Chokron
and Imbert17 who tested a neglect patient with
a pointing task. Their blindfolded patient was
requested to point straight ahead in three
diVerent experimental conditions: head and
trunk aligned at 0°, and trunk rotated by 15° to
the right or to the left of the patient’s head. In
this latter condition the patient’s neglect disap-
peared.
The performance of the patient reported by

Kooistra and Heilman20 also underlined the
importance of the trunk coordinates in eliciting
neglect phenomena. In fact, her apparent left
visual field defect abated when her gaze was
directed 30° to the right, such that stimuli in
her left visual field fell to the right of the body’s
midline.
A contrasting view emerged from the group

study of Bisiach et al.16 They found that both
trunk and head coordinate systems were
relevant in determining the performance of

Journal of Neurology,Neurosurgery, and Psychiatry 1997;63:483–489 483

USL 2, Unità
Operativa di Gallarate,
Ospedale Bellini,
Somma Lombardo
(Va), Italy
N Beschin

Dipartimento di
Psicologia dello
Sviluppo e della
Socializzazione,
Universita’ di Padova,
Italy
R Cubelli

Neuropsychology
Research Division,
Department of
Psychology, University
of Aberdeen, UK
S Della Sala
L Spinazzola

Correspondence to:
Professor S Della Sala,
Department of Psychology,
University of Aberdeen,
Kings College, Aberdeen
AB24 2UB, UK.

Received 30 October 1996
and in final revised form 7
April 1997
Accepted8 April 1997

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.63.4.483 on 1 O

ctober 1997. D
ow

nloaded from
 

http://jnnp.bmj.com/


neglect patients tested with a blind tactile
exploration task.
None of these studies tested the relative role

of the gaze. Therefore the specific role of the
coordinate system centred on the gaze remains
to be specified. Moreover, the lack of studies
investigating the various egocentric frames
within the same experimental paradigm calls
for further analysis.
The aim of the present study is to systemati-

cally investigate the role of the three egocentric
coordinate systems in determining the borders
of the neglected hemispace. To this end we
tested a patient showing severe visuospatial
extrapersonal neglect on a blind tactile explora-
tion task, as well as five control subjects.

Methods
SUBJECTS

A patient presenting with severe neglect and
five age matched healthy controls gave formal
consent to enter the study. The healthy volun-
teers were selected from the same sociocultural
background of the patient. No other patients or
controls have been approached and refused
testing.
A 65 year old retired tailor with five years of

formal education had a CT documented
ischaemic stroke in the territory of the right
middle cerebral artery. At the time of testing,
three months after onset, he still showed left
hemiplegia, hemianaesthesia, and hemianopia.
He was fully aware of his motor and sensory
impairments.
The patient performed above cut-oV values

on standardised tests of global cognitive level
and verbal intelligence: the Italian version21 of
the mini mental state examination22 and the
verbal judgements test.23 Age and education
adjusted scores were respectively 25.3/30 (cut-
oV score=23.8) and 51.5/60 (cut-oV=33).
In addition, the patient was given a clinical

battery to detect the presence of extrapersonal
neglect. On cancellation tasks he crossed out
only the extreme right stimuli: 12/40 lines,24

10/104 letters,25 5/35 bells.26 On copying
geometric shapes27 and object pictures28 he
reproduced only the right sided stimuli in a
multiple array or the right half (sometimes less)
of single item pictures. The patient showed left
neglect also in drawing from memory tasks.28

On coloured progressive matrices29 he chose 21
alternatives from the right and only two from
the left. The right-left diVerence (19) was far
from the cut-oV score of 8,30 thus showing an
abnormal right position preference. On the
Wundt-Jastrow test31 he produced six unex-
pected responses out of 20 stimuli on the left
and only one on the right (cut-oV: right-left
diVerence score=2). When asked to bisect 10
20 cm long lines, the patient displaced the cen-
tral point consistently toward the right extrem-
ity (mean displacement error 7.1 cm (SD 1.8)).
In conclusion, the patient showed a severe

left neglect in a wide variety of visuospatial
tasks. He was anosognosic for his neglect, even
when formally tested by means of an ad hoc
questionnaire (I H Robertson, with permis-
sion, ESCAPE project). This questionnaire
comprises 20 items, 10 questions to be

answered by the patient (for example, “Do you
feel you have diYculties washing the left side of
your body or face?”) and 10 to be filled in by
the examiner (for example, “Do you think that
the patient has diYculties washing the left side
of his or her body or face”).

TACTILE EXPLORATION TASK

Device
The apparatus was the same as used by Beschin
et al.32 It consisted of a 33 cm long square maze
cut into a wooden rectangular board 40 cm
wide and 50 cm long. The maze was a modified
version of that utilised by De Renzi et al,33 with
3 mm deep and 2 cm wide symmetric alleys.
Four alleys spread from the centre of the maze
branching into eight lateral arms, each of which
ends in a 10.5 cm segment at the extremes of
which a hollow can easily host the marble used
as a target. The distance to cover from the cen-
tre to reach each of the 16 target positions was
exactly the same—that is, 30 cm (fig 1).

Testing procedure
The patient and the control subjects each sat
on a special adjustable chair in front of a table
on to which the testing board was pasted. The
subjects’ head was supported by a rotating
head rest and the chin was fixed to allow con-
trolled alignment of the egocentric coordinates.
The distance of the testing device from the
subjects’ body was individually adjusted to
minimise leaning back and forward to reach the
extremities of the maze. The maze was covered
throughout the experiment to prevent visual
control. The task consisted in finding, as fast as
possible, using the right hand, a marble (diam-
eter 2.4 cm) placed at the extremities of one of
the hollows, always starting from the centre of
the maze. The time limit for each trial was 120
s. The timer was started when the subject
moved his forefinger from the centre of the
maze and it was stopped when the marble was
touched. Any failure to locate the target within
the time limit was scored as an omission, and
the maximum time of 120 s was computed for
that trial. Throughout the experiment, subjects
maintained a fixation point (5 mm spotlight).

Figure 1 Schematic representation of the device used for
the tactile exploration task.
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Before starting the test, they were acquainted
with the dimensions and the pattern of the
maze. To this end subjects were guided along
the edges of the board and were allowed a few
practice trials until the examiner was sure that
they grasped the task. Following the suggestion
of De Renzi et al33 in the first practice trial the
target was always placed in one of the extreme
right positions. As the test session was lengthy,
the subjects were allowed pauses to avoid
tiredness.

Strictly speaking, the task is a blind manual
search; however we labelled it “tactile explora-
tion” as this is the standard term used in the
literature.32

The whole test comprised five diVerent con-
ditions (fig 2).

Condition 1 (baseline condition)
The apparatus was placed in front of the
subject. The vertical midlines of the visual
field, head, and trunk were aligned.

Condition 2
The maze was displaced 30° to the right of the
trunk. The head and the gaze were aligned with
the centre of the apparatus.

Condition 3
The apparatus was placed in front of the
subject aligned to the trunk’s midline; the head
and the gaze were kept 30° on the right.

Condition 4
The apparatus was placed in front of the
subject. The vertical midlines of the head and
trunk were aligned with the centre of the maze.
The gaze was maintained on the right.

Condition 5
The maze was displaced 30° to the right of the
trunk and the head. The gaze was aligned to
the centre of the apparatus.

Each experimental condition consisted of 16
randomised trials (one for each of the 16 possi-
ble positions) giving rise to a score range of 0-8
for each side (left and right). Presentation of
the stimuli were balanced— in blocks of four—
across the diVerent conditions to avoid any
fatigue eVect. Both accuracy and searching
time were measured. To increase reliability, the
patient was tested three times.
In our experimental paradigm we made the

assumption that it does not matter whether the
eVect of orientation is tested by looking for
improvement of neglect (by presenting the
apparatus to the right of the coordinate systems
under investigation) or for its further deteriora-
tion (by placing the apparatus to the left of the
coordinate systems under study). The reasons
for this choice are both theoretical and
practical. Firstly, a similar design was adopted
in previous work,15 and this allows for compari-
son of findings. Moreover, from a theoretical
point of view, there is no reason to assume that
if the number of omissions and searching time
do not decrease when the device is placed to
the right of, say, the trunk, they should increase
when the stimuli are placed to its left. From a
practical point of view, it is very diYcult for
both normal subjects and brain damaged
patients to explore a maze placed to the left of
their body midline using their right hand and
not rotating the trunk.

Predictions
The patient should show neglect in condition
1. If the trunk centred frame of reference
played a part, his neglect was expected to
decrease in conditions 2 and 5. If neglect were

Figure 2 The five experimental conditions. L (left of), R (right of), and L-R (aligned to)
refer to how the maze is spatially coded according to the diVerent egocentric frames of
reference.

Egocentric frames in neglect 485
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gaze centred, his performance should worsen
in conditions 3 and 4. If the neglect borders
were determined by head centred coordinates,
the patient should perform better in condition
5 than in condition 2 and worse in condition 3
than in condition 4. Finally, if no diVerence
were to be detected across conditions his
neglect found in condition 1 had to be consid-
ered exclusively allocentric—that is, array cen-
tred neglect.

Results
Searching times for each trial were analysed
subject by subject, by means of a series of
ANOVAs. In all instances the F values for side
(right and left), conditions (experimental con-
ditions 1 to 5) and their interaction fell far
short of significance. The control subjects were
also considered as a group, and the
searching×data analysed by means of repeated
measures ANOVA.There was no main eVect of
side (F (1,4) =0.396, P=0.56), conditions (F
(4,16) = 1.502, P=0.25), or their interaction (F
(4,16) = 1.147, P=0.37).
Only one control subject, C1, made any

error. He omitted two targets, one on the left
side in condition 1, and one on the right in
condition 3.
The neglect patient was tested three times,

and his mean search times (fig 3) analysed by
repeated measures ANOVA. This showed a
main eVect of the side (F (1,14)=25.753,
P<0.001), a marginal eVect of conditions (F
(4,56)=2.491, P=0.053), and a significant
interaction (F (4,56)=6.909, P<0.001). Search
times were also analysed separately for the two
halves of the maze. No significant diVerence
among conditions emerged for the right side
times (F (4,28)=1.656, P=0.19) whereas this
diVerence was highly significant for the left side
times (F (4,28)=6.632, P<0.001). Because the
aim of the paper was focused on the interaction
between conditions and neglect, the data have
also been analysed in terms of the diVerence
between left and right. Data have been entered
in this analysis considering the diVerence
between the mean performance of each specu-
lar position pairs in the maze. Figure 4 shows
these data together with those of the control
sample for comparison. The main eVect of
conditions was significant (F (4,35)=4.800,
P<0.005). Fisher’s protected least squares dif-
ference disclosed that the mean left-right
search time diVerence in condition 2 (11.5 s)

was significantly smaller (P<0.01 in all com-
parisons) than that in condition 1 (62.7 s),
condition 3 (73.8 s) and condition 4 (63.8 s).
Condition 5 mean left-right searching times
diVerence (27.1 s) was also significantly
smaller (P<0.05 in all comparisons) than that
of conditions 1, 3, and 4. There was no diVer-
ence between conditions 2 and 5 or between
conditions 1, 3, and 4.
Analyses of the patient’s omissions (table 1)

mirrored the searching time findings: side (F
(1,14)=15.750, P<0.002), conditions (F
(4,56)=3.395, P<0.02), and their interaction
(F (4,56)=4.382, P< 0.005) were all signifi-
cant. The left-right diVerence in the number of
omissions was just short of significance (F
(4,35)=2.577, P=0.054).
The performance of the patient on most of

the clinical tests assessing extrapersonal neglect
was rather poor (see case report); he managed
to find targets only on the extreme right of all
cancellation tasks. Therefore it has been
deemed worthwhile to analyse the mean
searching times and the omissions, subdividing
the maze into four parts (left lateral, left
medial, right medial, and right lateral) to inves-
tigate the possibility of a gradient in the
improvement of performance from one condi-
tion to another. An ANOVA on searching times
(raw data in table 2) showed that spatial
sectors, conditions, and their interaction were
all significant (respectively F (3,12)=7.613,
P<0.005; F (4,48)=2.582, P<0.05, and F
(4,48)=3.225, P<0.002). Separate analyses for
each condition showed a significant eVect of the
spatial sector only in condition 1 (F
(3,12)=15.924, P<0.001), 3 (F (3,12)=14.706,
P<0.001), and 4 (F (3,12)=5.934, P<0.02).
Post hoc Fisher’s least squares diVerence dem-
onstrated that, in all instances, searching times
for the two right sectors were significantly
shorter than those for the two left sectors,

Figure 3 Mean searching times in the left and right
halves of the maze in the five experimental conditions
obtained by the patient.
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Figure 4 Mean left-right diVerence searching times in the
five experimental conditions of the patient and the five
control subjects.
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Table 1 Number of omissions in the three testing sessions
of the patient in the five experimental conditions according
to the side of the maze (max=24)

Conditions

Side

Left Right

1 12 0
2 5 2
3 18 2
4 13 1
5 8 3
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which did not diVer from one another. Also the
general analysis on omissions (see table 3)
yielded significant eVects for spatial sectors (F
(3,12)=4.669, P<0.05), conditions (F
(4,48)=3.422, P<0.02), and their interaction
(F (4,48)=2.176, P<0.05). Separate ANOVAs
for individual condition and post-hoc analyses
mirrored the findings of searching times in
showing a split half in conditions 1, 3, and 4
and no significant diVerence across spatial sec-
tors in conditions 2 and 5. However, it is clear,
on inspecting tables 2 and 3, that in conditions
2 and 5 the reduction of latencies and inaccu-
racies is more overt in the left medial than in
the left lateral sector of the maze .
These findings taken together point to a rele-

vant role of the trunk centred coordinate
system in determining the boundaries of
extrapersonal neglect (see predictions in
method section).
To support this claim further evidence has

been sought. The patient was asked to read
aloud one after the other 37 real words printed
in black on white cards. The stimuli were pre-
sented twice: on a table directly in front of the
patient and at 30° to the right of the trunk’s
midline, with the head and the gaze free to
move. There was no time constraint. When the
cards were centrally presented, the patient mis-
read all 37 words, 36 errors (97%) were classi-
fied as neglect errors according to the criteria
of Ellis et al34: the initial letters were omitted
(for example, PORTO (harbour)→ORTO
(kitchen garden)) or substituted (for example,
SERVIZIO (service)→INIZIO (beginning)).
The patient’s performance improved consider-
ably when the stimuli were presented in the
right hemispace. In this condition he read nine
words flawlessly and only 20 of the 28 paralexic
errors (71%) were considered neglect errors.
The 20 words which gave rise to neglect errors
in both conditions have been analysed sepa-

rately. The number of letters omitted or substi-
tuted to the left of the neglect point33 has been
calculated for each stimulus word: means were
5.40 and 1.95 for the central and the right
position respectively. This diVerence was sig-
nificant (paired t test (19)=8.219, P<0.0001).

Discussion
The findings reported in this paper suggest that
the performance on a blind tactile exploration
task of a patient aVected by severe extraper-
sonal visuospatial neglect is clearly influenced
by the orientation of the trunk. In experimental
conditions 2 and 5 (maze aligned to either gaze
or head and to the right of the trunk) the
patient’s performance showed no left-right dif-
ference either in latency or accuracy. On the
contrary, in conditions 3 and 4 (maze centred
to the trunk’s midline and to the left of the gaze
or head) the right-left asymmetry remains akin
to that found in the baseline condition 1. This
points to the egocentric nature of the patient’s
tactile neglect and indicates that the coordinate
system centred on the trunk plays a major part
in determining the boundaries of the neglected
field. On the other hand, the retinotopic and
head coordinates do not seem to be relevant
frames of reference.
The present findings are in agreement with

most of the literature16–18 20; although this is the
first instance in which the three coordinate sys-
tems have been analysed within the same
experimental design. Bisiach et al16 attributed a
role also to the gaze centred (“line of sight” in
their wording) coordinates in determining the
performance of neglect patients in a blind tac-
tile exploration task. However, the diVerence
between their data and our own is insubstan-
tial. In the experiment reported by Bisiach et
al,16 conditions a, c, and d correspond respec-
tively to experimental conditions 1, 2, and 3 of
the present study. Inspecting the mean data
they report (table 1), the similarity with our
own findings is striking. In fact, in condition
“d” (device aligned to the trunk, head turned
toward right) no overt diVerence emerged in
the number of omissions with respect to the
baseline (condition “a”). On the contrary in
condition “c” (apparatus to the right of the
trunk, aligned to the gaze-head midline), the
number of left omissions as well as the right-left
diVerence clearly decreased. Bisiach et al16 con-
sidered that the remaining right-left diVerence
in performance of their neglect patients in con-
dition “c”, when the testing device was aligned
to the line of sight, could be accounted for by
assuming a role of the gaze (or head).However,
this line of reasoning presupposes that the
right-left diVerence in condition “c” is still sig-
nificantly indicative of neglect, an assumption
that has not been confirmed by ad hoc
analyses. It could well be possible to interpret
the better performance in condition “c” as an
improvement in respect to the baseline due to
the position of the apparatus, 60° to the right of
the trunk. In any case, Bisiach et al16 did not
deny the role of the trunk centred coordinates.
The eVect of trunk centred coordinates on

neglect has been reported also with diVerent
material and experimental paradigms. For

Table 2 Mean searching times (s) of the patient in the
five experimental conditions according to the four diVerent
sectors of the maze

Conditions

Spatial sectors

LL LM RM RL

1 80 88* 17 25
2 62 38 40 37
3 109 97* 27 32
4 74 95* 24 17
5 70 54 22 47

*P<0.05.
LL = left lateral; LM = left medial; RM = right medial; RL =
right lateral.

Table 3 Number of omissions in the three testing sessions
of the patient in the five experimental conditions according
to the four diVerent sectors of the maze (max=12)

Conditions

Spatial sectors

LL LM RM RL

1 5 7* 0 0
2 4 1 1 1
3 10 8* 1 1
4 6 7* 1 0
5 5 3 0 3

*P<0.05.
LL = left lateral; LM = left medial; RM = right medial; RL =
right lateral.
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instance, in line bisection tasks, the mean
displacement error is significantly reduced
when the line to be bisected is placed to the
right of the body’s midline.35–37

To the best of our knowledge only one paper
exists in the literature in which the author
denies the possibility of a body centred
neglect.38 However, the data reported by
Husain38 are not watertight. He tested eight
patients with neglect and presented them with
a cancellation task in two experimental condi-
tions: with the testing display in front or to the
right of the patients’ body midline. Husain34

did not find any diVerence in performance
between the two conditions. It is worth under-
lining, however, that the patients in his study
were tested very soon after the stroke, in most
cases between one and 10 days, and some of
them were rather old (up to 86 years). Moreo-
ver, these patients’ neglect was so severe that
most of them could only manage to cancel a
few stimuli: in several cases less than one tenth
and in some cases only one or two out of 60.
Therefore, everything considered, it is diYcult
to exclude an associated aspecific attentional
deficit due to the poor general conditions after
a very recent stroke. Furthermore, in six
patients the lesion was centred on the right
frontal lobe, and non-neglect-linked atten-
tional deficits39 40 could have been a possible
added cause of the patients’ poor visuospatial
exploration.
The results of the tactile searching task are

mirrored by the findings of the reading test.
When the words to be read were on the right of
our patient’s body midline, his neglect errors
decreased considerably. In both tests, however,
his performance did not recover completely,
even when the stimuli were presented at 30°
right of the body’s midline. This can be traced
back to either a non-suYcient rotation of the
trunk or to an allocentric component of the
patient’s neglect. Alternatively, the role of the
gaze or head coordinates could be called into
play.16 Yet this interpretation runs into diY-
culty in so far as the predicted deterioration in
experimental conditions 3 and 4 was not
found.
The manual search and the word reading are

clearly diVerent tasks and are subsumed by dif-
ferent cognitive functions. However, the con-
verging performance of the patient in the two
tasks is of some relevance in emphasising the
role of the trunk coordinates in coding the spa-
tial location of the stimuli to be processed.
The bulk of these results can be discussed

within the frame of the model of written word
and visual object recognition proposed by
Hillis and Caramazza.11 This model predicts
three levels of representation to interpret
diVerent patterns of neglect: retinocentric,
stimulus centred, and object centred. The first
level is based on egocentric coordinates. The
diagnostic test consists of asking the patient to
read words in diVerent spatial locations on the
page. Only in the case of egocentric neglect
should the patient show a diVerence in
performance in such a task.However, it has still
to be determined whether the relevant egocen-
tric system is literally retinocentric or whether

it might be body centred, or both. Hillis and
Caramazza11 mentioned a patient who showed
the “retinocentric” pattern of neglect dyslexia
unaVected by rotation of her trunk or head.
Our patient, as reported here, points to the
autonomous role of the trunk in computing
stimuli before a stimulus centred or object cen-
tred representation. This seems to indicate the
possibility of a double dissociation in the early
level of word recognition.
A double dissociation in egocentric neglect

had been postulated already in a fleeting com-
ment by Bisiach et al,16 who reported two
patients showing neglect when the testing
device was trunk centred and not when it was
gaze centred and another patient showed the
opposite pattern. This dissociation, and its
possible anatomical correlates,15 are matters for
future investigation.
In conclusion, although based on a single

case41 42 and in need of replication, the findings
reported in this paper allow us to claim the
importance of the body centred coordinate
system in determining the area of extrapersonal
spatial neglect. In addition to its theoretical
relevance, this notion could also have some
pragmatic implications. It is possible to posit a
role for postural control in the rehabilitation of
neglect. For instance, teaching the patients to
orient their trunk could be envisaged as a more
eYcient aim for a rehabilitation programme
than cueing their visual scanning ability25: a
speculation that calls for proper investigation.
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