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Abstract: The study was designed to investigate imagery strategies used by blind and sighted
individuals and their ability to operate spatial representations. Performance accuracy in the
imagery tasks was confirmed to be similar in the blind individuals with no visual memories and in
the sighted subjects. On the other hand, the findings showed differences in preferred imagery
strategies. The sighted, more often than the blind subjects, used the strategy of visualizing spatial
matrices. The blind subjects applied a tapping strategy more often than the sighted ones. Addi-
tional analysis focused on the function of working memory systems in processing spatial stimuli

by the blind and sighted subjects.
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Research involving blind subjects is a sig-
nificant source of information for cognitive
psychology, as it explains the importance of
visual experience in the human cognitive pro-
cess. Such analyses contribute, among other
things, to a better understanding of the way
in which spatial information is processed and
represented in the mind. Unfortunately, lit-
erature discussing the role of visual experi-
ences in the function of spatial imagination
contains contradictory opinions (for a review
see: Cattaneo, Vecchi, 2011; Cattaneo et al.,
2008). Some studies have suggested that vi-
sual experience is critical for effective per-
formance of operations involving imagery
(e.g., Vanlierde, Wanet-Defalque, 2005), while
other experiments have demonstrated that
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blind individuals are as effective in operat-
ing images as sighted subjects (e.g.,
Vanlierde, Wanet-Defalque, 2004), or may
even outperform them in such tasks (e.g.,
Noordzij, Zuidhoek, Postma, 2007). The is-
sue is further complicated as various spatial
skills are interrelated, therefore, delays in
imagery skills frequently identified in blind
individuals are not caused simply by a
deficit in visual experience (Koustriava,
Papadopoulos, 2012; see also: Schmidt et al.,
2013). Long and Giudice (2010) also contrib-
uted to the in-depth discussion of why dif-
ferences may or may not occur between blind
and sighted people (in the field of orienta-
tion and mobility).

Studies reporting contradictory results
may be explained by taking into account
whether the adopted experimental procedure
envisaged the use of visual or spatial im-
ages (these two aspects of imagery-related
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performance have been analyzed, e.g., by
Cornoldi, Vecchi, 2003). If a task invokes a
visual image in the sense of Kosslyn (1994),
i.e. an analogical representation is maintained
in a visual buffer, sighted individuals score
higher than blind subjects (provided that the
task does not include incongruent stimuli —
in such a case, visual images employed by
the sighted persons constituted a distractor,
like in the example of the somatic rubber hand
illusion: Petkova, Zetterberg, Ehrsson, 2012).
On the other hand, if a task may be solved
by employing amodal spatial image, which
may be based on visual, tactile or auditory
modalities as well as verbal input (Loomis,
Klatzky, Giudice, 2013, see also: Pascual-
Leone, Hamilton, 2001), blind individuals
may show equally successful performance
as their sighted counterparts.

Contradictory experiment results may also
originate from the differences in employed
research methods. Task characteristics pro-
vide blind subjects with an option to use
preferred imagery strategies, which may com-
pensate for the lack of visual experience.
Adults with no visual experience (congeni-
tally blind or early blind) create images at
least as accurately as those created by
sighted individuals, ifthey examine an audi-
tory (Arno et al., 2001) or haptic spatial stimu-
lus (Heller, 1989; Postma et al., 2007,
Withagen et al., 2012), as these operations
involve using their senses on a daily basis
to assess spatial properties of the environ-
ment.

The necessity to use an external reference
framework may be a variable moderating re-
sults of studies focusing on blind subjects’
imagery-related performance. Sighted sub-
jects, and to a degree, late blind individuals,
seem to create an allocentric representation
only a few seconds after encountering spa-

tial stimuli, whereas, congenitally blind and
early blind subjects are likely to encode the
space in the form of egocentric representa-
tions (Pasqualotto et al., 2013; Postma et al.,
2008). Pasqualotto and Proulx (2012) claimed
that allocentric representation contains in-
formation relating to distances between ob-
jects in space, therefore, it may be recog-
nized as more complex than an egocentric
representation, which is based on body-
centred signals and movements. The same
authors also emphasized that, if adequately
trained, individuals without visual experience
may learn to use an allocentric reference
framework, yet, it is unlikely these will ever
become their preferred representations. The
use of an egocentric reference framework
explains why blind individuals remember the
space in the form of routes (contrary to
sighted subjects who use survey-like repre-
sentations) (Millar, 1975; Noordzij, Zuidhoek,
Postma, 2006). The application of complex
allocentric mental imagery representations
may also explain the fact that complicated
spatial tasks are solved more successfully
by individuals with visual experience than
by subjects without visual memories, while
such differences are not found in simple tasks
(Cornoldi et al., 1993; Vecchi, 1998). Yet, the
role of both visual experience and task diffi-
culty level in operating mental images is un-
clear, e.g., the study by Toroj and Szubielska
(2011) showed that late blind subjects per-
formed more accurately than those blind
since birth in a task involving tactile com-
parison of shapes retaining the same posi-
tion, while the comparison of rotated shapes
did not differ in both study groups.

Good results demonstrated by early blind
subjects in imagery tasks may also be facili-
tated by gradual presentation of subsequent
elements of a stimulus, as this routine is con-
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sistent with natural encoding of haptic and
verbal inputs from the environment. Thus,
the experimental method employed by
Vanlierde and Wanet-Defalque (2004) al-
lowed subjects without visual experience to
obtain high scores (similar performance was
found in early blind, late blind and sighted
subjects). During a trial, the experimenter
verbally described 2D figures consisting of
six elements and placed within a square grid
comprising 36 squares. For each stimulus, a
verbal sequence introduced each subse-
quent line that was followed by information
of whether each consecutive square in the
row was black (filled-in) or white (empty).
Following the complete description, the sub-
jects were provided with the axis against
which they performed the symmetry recog-
nition task — they identified the number of
mirrored black squares (evaluating the so-
called “concordance level”). The result was
that nearly all the blind participants without
visual experience (excluding one subject who
reported to have created a mental image and
tactile impressions) employed verbal strate-
gies, which involved remembering coordi-
nates (so-called “coordinate XY strategy”),
while all the sighted and a majority of the
late blind subjects visualized the figure (one
late blind subject combined the latter with
the coordinate XY strategy). Thus, visual-
ization as a strategy for remembering a spa-
tial pattern was favoured by individuals with
visual experience, while subjects without vi-
sual experience preferred verbal information
encoding as the most effective mental imag-
ery strategy (see also: Cornoldi et al., 2009).

Other studies have shown that early blind
and sighted individuals do not differ so much
in terms of the frequency of employing spe-
cific strategies (e.g., Cornoldi et al., 2009),
and that congenitally blind subjects con-

struct spatial representations by employing
strategies other than verbal ones: imagining
a landmark position, and moving within the
space (Schmidt et al., 2013) or touching the
imagined object (Arditi, Holtzman, Kosslyn,
1988). A concept of supramodal representa-
tion suggests that tactile and motor strate-
gies may play an important part in creating
spatial images in blind individuals (Struiksma,
Noordzij, Postma, 2009). No evidence for the
dominating coordinate XY strategy in early
blind subjects was shown by a study of brain
activation (Vanlierde et al., 2003). Further-
more, if a verbal strategy was dominant in
early blind subjects, a concurrent articula-
tory suppression task would impair the per-
formance level in spatial processing tasks in
this group to a greater extent than in the group
of sighted participants, yet, this has not been
supported by research findings (Vecchi,
1998). Interestingly, the performance in im-
agery tasks was equally impaired in congeni-
tally blind and sighted subjects by the con-
current finger tapping task (Aleman et al.,
2001). On the other hand, blind individuals
have been found with superior abilities to
remember verbal information (e.g., Hull, Ma-
son, 1995; Raz et al., 2007; Roder, Rosler,
Neville, 2001), which may facilitate verbal
processing in working memory.

The design of the present study was based
on the experiment by Vanlierde and Wanet-
Defalque (2004); however, some changes
were introduced in the experimental proce-
dure. The specific differences between the
study discussed here and the original experi-
ment include: the introductory stage (before
the presentation of experimental stimuli all
subjects received a tactile board and six but-
tons to be placed on it, whereas in the origi-
nal study the experimenters showed draw-
ings to the sighted subjects, and the blind
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subjects were given a thermoform copy with
equivalent patterns); the method of commu-
nicating that a square was filled in or empty
(auditory information — sound of a drum or
cymbal, whereas the original study used ver-
bal information — “black’ or “white”), method
of informing the subjects about the next row
(auditory information —a ring-tone, while the
original study used verbal information — ““first
line”, “second line”, etc.), number of tasks
(16 versus the original 24), patterns used in
the experiment (rather than use shapes re-
sembling certain letters, e.g., L, T, U — like
some of those in the original design, the
present study employed asemantic and
asymmetric shapes, however the latter were
not used in the case of concordance level
assuming the value of 3). Moreover, half of
the experimental tasks were supplemented
with a concurrent task and this element was
not present in the original design at all. The
concurrent task was manipulated to load ei-
ther the visuo-spatial (experiment 1a) or ar-
ticulatory system of working memory (experi-
ment 1b). Another new element, different from
the original design, was the measurement of
the capacity of working memory for verbal
material, controlled in each subject. If sighted
individuals employ a visualization strategy,
and blind persons, with no visual memories,
use a verbal coordinate XY strategy, then
the strain imposed on the visuo-spatial sys-
tem should make performance of the task
more difficult for the sighted than for the blind
subjects, while the strain imposed on the ar-
ticulatory system should decrease the scores
obtained by the blind to a larger extent than
in the sighted subjects. Furthermore, work-
ing memory capacity for verbal material
should positively correlate with the perfor-
mance in the imagery task for the blind indi-
viduals only.

METHOD

Two experiments were conducted. Experi-
ment la focused on a load imposed on the
visuo-spatial system, and experiment 1b in-
vestigated the impact of strain imposed on
the articulatory system on the performance
of spatial tasks by the blind and sighted sub-
jects.

Participants

The study group consisted of 28 adults
participating in a larger research project. The
sighted controls were individually matched
with the blind subjects in terms of gender,
age and education (at least secondary in all
cases). Blind subjects had, at most, light per-
ception.

Experiment 1a was carried out with 8 blind
subjects (4 females; 6 individuals were blind
since birth, 1 person lost vision after the age
of one, and 1 individual was blind since the
age of 4; early blind subjects reported no
visual memories) and 8 sighted persons. The
mean age in both groups was, respectively:
M =22.88 years (SD=5.87); M=23.13 years
(SD=4.52).

Experiment 1b began with 8 blind subjects
(4 females); two male subjects found the
tasks too difficult and refused to continue.
Hence, ultimately the study group consisted
of 6 blind subjects (5 individuals were blind
since birth, 1 person lost vision after the age
of one and reported no visual memories) and
6 sighted persons. The mean age of the blind
subjects was 23.67 years (SD =3.67) and the
sighted participants, on average, were 24.67
years old (SD = 3.44).

Each subject participated in only one ex-
periment, either 1a or 1b.
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Materials

In both experiments, the stimuli were 16
matrices consisting of six elements, similar
to those used by Vanlierde and Wanet-
Defalque (2004), and located within a 36-ele-
ment square grid. Each pattern was charac-
terized in terms of the symmetry axis orienta-
tion and the concordance level (see Table 1).
The concordance level could assume the
values of 0, 1, 2 or 3 and was defined by,
“how many pattern elements were in corre-
sponding positions in the different halves
of the grid according to the specified grid
axis” (Vanlierde, Wanet-Defalque, 2004, p.
208). Experiment 1a additionally used a set
of 20 pairs of blocks with various shapes
(see Szubielska, 2010).

Procedure

The experiments were conducted individu-
ally. They began with a verbal memory test —
a backward digit span task, which allowed
for controlling working memory capacity. The
relevant rate was the number of elements in
a sequence, which the individual was able to
recall correctly in reverse order. During the
experiments, the sighted persons were blind-
folded.

In the course of the familiarization pro-
cedure, the subjects tactually explored the
board with tactile graphics showing a
square grid with 36 elements and learned
three audible signals for a new row (ring),
empty square (cymbal) and filled-in square
(drum). As an example, they also heard

Table 1. Characteristics of experimental material: Task order, presence of distractor, sym-

metry axis orientation and concordance level

Task Order Distractor Symmetry Axis Orientation Conﬁce)iti?nce
1 No Vertical 1
2 Yes Horizontal 0
3 No Horizontal 3
4 Yes Vertical 2
S No Vertical 2
6 Yes Vertical 3
7 No Horizontal 0
8 Yes Horizontal 1
9 No Horizontal 1
10 Yes Vertical 3
11 No Horizontal 2
12 Yes Horizontal 2
13 No Horizontal 3
14 Yes Vertical 1
15 No Vertical 0
16 Yes Vertical 0
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sounds for three matrices in accordance
with the following formula: at one-second
intervals, the signal for the row (top down)
and six consecutive signals identifying
filled-in or empty squares (left to right).
Each matrix contained six filled-in squares.
During the familiarization stage, the sub-
jects could place six buttons on the tactile
board, to mark the filled-in squares. The
experimenter made sure the subjects un-
derstood the concept of symmetry axis
and, while touching the matrix on the board,
were able to specify how many pairs were
mirrored according to either vertical or hori-
zontal axis, thus, evaluating the concordance
level.

During the experimental phase, 16 tasks
were performed in fixed order (see Table 1)
— the participants heard the sound signals
“describing” the matrices. Half of the matri-
ces were presented without a concurrent
task, and the other half with a distractor
task, which involved either searching for
pairs of identical blocks tactilely (the blocks
were arranged randomly on the table), en-
gaging the visuo-spatial component of work-
ing memory (experiment 1a) or engaging the
articulatory system by silent subtraction
(each subject was given a random three-
digit number and asked to “count down”
each time decreasing the number by three;
once the audible signal ended they were
asked to provide the value which they man-
aged to reach) (experiment 1b). Next the
subjects were provided with the axis against
which they were to evaluate the concor-
dance level.

The experiments ended with an individual
debriefing, where the subjects were asked to
explain the method they used while perform-
ing the tasks.

RESULTS
Spatial Abilities

Performance accuracy in imagery tasks
depending on working memory load and vi-
sual status are shown in Figure 1 (accuracy
in experiment 1a) and Figure 2 (accuracy in
experiment 1b).

In each experiment a mixed-model factorial
ANOVA on accuracy data was performed for
intra-object factor: working memory load
(yes; no) and for inter-object factor: visual
status (blind subjects; sighted subjects). In
experiment 1a, no main effect was found for
working memory load, F(1, 14)=2.52,p=
.135; or visual status, F(1, 14) =.00, p=1.00;
similarly, interactions between the factors
were not significant, F(1, 14)=3.63, p=.078.
In experiment 1b, the findings did not show
the effect of working memory load, F(1, 14)=
.04, p=.838, visual status, F(1, 14)=.02, p=
.898, or interaction of factors, F(1, 14) =.04,
p = .838. Additionally, the two experiments
were compared in terms of task performance.
The findings showed no differences between
tasks performed without distractor, t(26) =
1.71, p=.100, or with distractor, t(26) =.14,
p=.888. As aresult, and because of the small
groups of subjects participating in each ex-
periment, further analyses were conducted
for joint data obtained during both experi-
ments, and by summing the results acquired
for conditions with and without distractors.

Verbal Memory
On average, the blind subjects recalled in

reverse order 10.36 digits (SD=2.31), which
was significantly higher than the score ob-
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no yes
—$— blind

distractor =1 - sighted

Figure 1. Accuracy in experiment la, focusing on load imposed on the visuo-spatial
system. Error bars represent & 1.0 standard error of the mean

Accuracy

no yes
=& blind

distractor =@ - sighted

Figure 2. Accuracy in experiment 1b, focusing on load imposed on the articulatory system.
Error bars represent + 1.0 standard error of the mean
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tained by the sighted individuals M = 7.07
(SD=1.14);t=3.89, p<.001. Pearson’s r test
was used to calculate the correlation between
backward digit span task and the overall re-
sult in the imagery task in the groups of blind
and sighted subjects. In the group of blind
subjects, the correlation was moderate, posi-
tive and marginally significant, r = .52; p =
.059, and in the group of sighted subjects it
was not significantr=.34; p=.238.

Reported Mental Imagery Strategies

The subjects’ reports allowed for identify-
ing three different strategies: visualization
(e.g., “I imagined the grid with spatial prop-
erties, like in computer games; I imagined a
filled-in square was accompanied with a
flash, the square was blinking — and empty
squares were not”; “I remembered what the
figure looked like, I tried to see its shape™),
coordinate XY (making use of the grid’s co-
ordinate system, e.g., “I remembered the lay-
out with numbers”; “I memorized them as
points of coordinates — which filled-in
squares were in which row”), and tapping
(“I imagined I was putting my fingers on the
squares”; “I tapped along with my fingers”).
One blind man admitted he was unable to
describe how he had performed the task, and
due to this he was disregarded in further
analyses.

There were 13 participants (6 blind sub-
jects) who used a single strategy, 13 partici-
pants (7 blind persons) who employed two,
and 1 sighted person who used three strate-
gies. Visualization as the sole strategy was
employed by 5 sighted persons, 2 sighted
and 4 blind participants used coordinate XY,
and 1 blind person used tapping. A mixture
of coordinate XY strategy and tapping was
used by 4 blind persons, whereas, visualiza-

tion and coordinate XY strategy were com-
bined by 6 sighted subjects and 1 blind per-
son (who lost vision at the age of 1, and
claimed to have performed the task “visu-
ally”: “I imagined buttons on the board, how
they would be positioned and what shape
they would take”).

Pearson’s y? test (for expected frequencies
below 5 with Yates’ correction) was used to
compare the frequency with which specific
strategies were employed in the groups of
blind and sighted subjects. The sighted, sig-
nificantly more often than the blind subjects,
used visualization (85.71% vs. 7.69%), y>=
16.43, p <.001, and the blind, significantly
more often than the sighted subjects, used
the tapping strategy (61.54% vs. 7.14%), y>=
6.69, p = .010. No differences were found
between the blind and sighted subjects in
terms of the frequency of using coordinate
XY strategy (84.62% vs. 64.29), ¥*=.59,p=
444, McNemar’s ¢ test was used to com-
pare the frequency with which specific strat-
egies were used in each group of subjects.
The frequency of employing strategies by
the blind subjects was equal for coordinate
XY and tapping, x> =.57, p=.450, and they
reported having used coordinate XY, y* =
8.10, p =.004 and tapping, x>*=4.00, p=.046
more often than visualization. The sighted
subjects used visualization and coordinate
XY strategy equally, > = .57, p = .450, and
employed visualization, ¥*>=9.09, p =.003
and coordinate XY, = 6.13, p=.013 more
often than a tapping strategy.

DISCUSSION

The purpose of the paper was to investi-
gate imagery strategies employed by blind
persons without visual memories and sighted
individuals as well as their ability to operate
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spatial representations. As in the original
experiment by Vanlierde and Wanet-Defalque
(2004), blind and sighted subjects achieved
similar performance accuracy and differed in
terms of the applied imagery strategies. How-
ever, the high consistency related to the ap-
plication of only one imagery strategy — vi-
sual by the sighted and coordinate XY by
the blind subjects — has not been confirmed.
Based on the subjects’ reports, it was estab-
lished that approximately half of both the
blind and sighted subjects used more than
one strategy simultaneously.

Critical analysis of the study by Vanlierde
and Wanet-Defalque (2004) raises doubts
concerning some of the effects identified
by these authors. Early blind participants
informed the experimenters that the task
given to them was similar to the “game of
bowls” which is popular among blind per-
sons. Possibly, the former recurring experi-
ence of the game allowed the subjects to
practice the coordinate XY strategy. More-
over, the visualization strategy may have
been imposed on the late blind and sighted
subjects by the experimenters due to the
adopted procedure — the figure on the grid
was characterized by describing the loca-
tion of the blackened squares (additionally,
during the introductory stage, the experi-
menters showed drawings to the sighted
subjects). Therefore, the findings reported
by Vanlierde and Wanet-Defalque (2004)
may have resulted from the fact that the
congenitally blind participants were highly
specialized in the coordinate XY strategy,
and from the method of providing informa-
tion about the figures, which emphasized
the visual aspect of the matrix.

In the present study, in addition to visual-
ization, the sighted subjects employed with
equal frequency a coordinate XY strategy,

and reported using a tapping strategy (which
they applied significantly less frequently
than visualization or coordinate XY strategy).
This finding shows that they performed the
imagery task both by employing visual im-
ages in the Kosslyn’s sense (1994) (when
they tried to envisage with their mind’s eye
the shape gradually appearing on the board:
object visualizers), and by constructing, in
their working memory, spatial images based
on linguistic information (remembering the
coordinates) or visual information (when
they visualized the matrix, yet were not try-
ing to imagine precisely the shape, but the
selected filled-in points on the matrix, and
spatial relations between them: spatial visu-
alizers) (cf.: Kozhevnikov, Kosslyn, Shepard,
2005; Loomis et al., 2013). While performing
the imagery task, according to their reports,
the blind subjects used with equal frequency
the coordinate XY and tapping strategies,
which were also employed significantly more
often than visualization. This shows that,
while creating spatial images, blind persons
apply verbal information (XY strategy) as
extensively as tactile-motor imagery (tapping
strategy). One early blind subject reported
having visualized the matrices. Some authors
assume, controversially, that congenitally
blind people may have visual imagery (e.g.,
Bertolo et al., 2003), yet, this belief is criti-
cized by other researchers (e.g., Kerr,
Dombhoff, 2004; Lopes da Silva, 2003). Im-
portantly, the early blind male who reported
the use of visualization strategies recounted
the properties of spatial images which he had
employed (cf.: Loomis et al., 2013). Addition-
ally, he may have made a tacit assumption
that creating spatial representation requires
visual modality. Thus, the use of visual strat-
egy reported by the early blind subject may
be considered dubious.
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The sighted more often than the blind par-
ticipants visualized the spatial stimuli, while
the blind more often than the sighted sub-
jects used tapping. The obtained effects are
consistent with researchers’ reports, saying
that sighted individuals prefer an allocentric
reference framework while congenitally blind
and early blind persons prefer an egocentric
framework (Pasqualotto, Proulx, 2012;
Pasqualotto et al., 2013; Postma et al., 2008).
The blind subjects employed a coordinate
XY strategy as often as the sighted ones.
Given the fact that the strategy puts a higher
load on working memory, it can be assumed
that the blind subjects relied on it to a greater
extent than the sighted individuals, who may
have treated it merely as support for their
visualization strategy (cf.: Struiksma et al.,
2009). Positive correlations (marginally sig-
nificant) between working memory capacity
and accuracy in performing imagery tasks
were found only in the blind subjects. Addi-
tionally, the blind were found with better
memory of verbal material than the sighted
subjects (cf. Hull, Mason, 1995; Raz et al.,
2007; Roder et al., 2001), which is linked with
the capacity to retain more information in the
articulatory system.

Consistent with the findings of Vecchi
(1998), additional involvement of the articu-
latory system of working memory did not
impair performance accuracy in imagery tasks
in the sighted or blind subjects. Yet, based
on additional information, it was assumed
that the concurrent task engaging the articu-
latory system was more distractive for the
blind subjects — two blind persons did not
complete experiment 1b because they were
discouraged by the task where they were
required to simultaneously remember a spa-
tial pattern and perform subtraction silently.
No evidence was found in the two study

groups for distractive impact of the concur-
rent task engaging the visuo-spatial system
(which contradicts the results of Aleman et
al.,2001).

A lack of evidence demonstrating impact
of the additional spatial and articulatory tasks
may have resulted from the fact that, whether
or not the subjects were asked to do the ad-
ditional task, both the blind subjects and the
sighted individuals were found with rather
poor performance (i.e., majority scored less
than 50% correct responses, except for ex-
periment 1a, where the blind subjects, in the
conditions with no distractor, provided
slightly more than 50% correct answers).
Perhaps the task which was designed for the
experiment and required the subjects to gen-
erate mental representation of the examined
pattern was too difficult for them and placed
too much strain on working memory. Due to
this, the additional load of the second task
did not significantly impair the accuracy of
the constructed representations. Yet, it is
hard to determine whether the difficulty of
the task was critically impacted by the
method of presenting information about the
pattern — acoustic rather than verbal, or by
the greater complexity of patterns in com-
parison to those used in the study by
Vanlierde and Wanet-Defalque (2004). By
comparison, in the latter study the average
accuracy in solving the tasks (calculated for
all the subjects) amounted to 60%. It would
be a worthwhile idea to investigate this is-
sue in another experiment where, by design,
these two variables (method of presentation
and complexity of patterns) would be ma-
nipulated. Furthermore, it is possible that the
additional task did not impact performance
accuracy in the imagery task because no re-
quirements were imposed on the subjects
with regard to the speed of either the explo-
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ration of the specific shapes or the opera-
tion of subtracting. It is likely that each sub-
ject performed the task in a way that matched
his or her capabilities, and avoided exces-
sive strain on working memory. The limita-
tions of the present experiments may also be
explained by the small study groups. Yet, this
is quite a common drawback of studies in-
volving specialized populations. Experiments
with blind persons tend to be conducted with
small groups (e.g., Loomis et al., 2002). Many
blind individuals, who were invited to par-
ticipate in this study, refused to get involved
and explained they were overstressed as a
result of recent participation in a number of
time-consuming and exhausting psychologi-
cal experiments. Some individuals refused to
participate as there was no financial com-
pensation. Another limitation may have re-
sulted from the design of the study, which
was split into two experiments. More inter-
esting findings could have been obtained
during a study with a repeated measures
design, with all participants performing tasks
in the following conditions: with no load, and
with strain imposed on both the articulatory
and visuo-spatial systems. Despite that, as
this study was part of a larger project, the
author decided to limit the number of tasks
and designed only two experiments.

In summary, if a task, due to its character-
istics, may be performed by employing spa-
tial images, blind individuals with no visual
memories may be as effective as sighted
people (in those kinds of tasks the latter prob-
ably employ both quite distinctive analogue
visual images and less explicit spatial images,
which take into account the relations between
specific elements within the space: Loomis
etal., 2013; cf.: Kozhevnikov et al., 2005). It
was also demonstrated that the source of
spatial images preferred by sighted individu-

als is a visual (visualization) and verbal chan-
nel (XY strategy). On the other hand, blind
persons tend to use linguistic information
(XY strategy) as readily as motor input (tap-
ping strategy) (cf.: Struiksma et al., 2009).
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STRATEGIE VYTVARANIA PRIESTOROVYCH REPREZENTACII
POUZIVANYCH NEVIDIACIMI A VIDIACIMI

M. Szubielska

Suhrn: Cielom $tidie bolo skiimat’ stratégie zobrazovania pouzivané nevidiacimi a vidiacimi
a ich schopnost’ pouzivat priestorové reprezentacie. Potvrdilo sa, ze presnost vykonu v zobra-
zovacich tlohach bola podobna u nevidiacich bez akychkol'vek zrakovych spomienok a u vidia-
cich. Na druhej strane vysledky ukazali odli§nosti v preferovanych stratégiach zobrazovania.
Vidiaci CastejSie ako nevidiaci pouzivali stratégiu vizualizacie priestorovych matic. Nevidiaci
pouzivali CastejSie stratégiu poklepavania. Dodato¢na analyza sa zamerala na funkciu systémov
pracovnej paméti pri spracovavani priestorovych podnetov nevidiacimi ako aj vidiacimi.



