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Abstract
Though the Corsi block-tapping task (CBT) is widely used for assessing visuospatial memory, information about what exactly 
it measures is still debated. We investigated such issue by observing how motor, visual, and spatial secondary tasks affect the 
performance on three versions of the CBT. Results showed a double dissociation pattern, wherein two motor secondary tasks 
had larger effects when the CBT was administered by the examiner tapping on the blocks. A spatial secondary task had larger 
effects when the CBT was administered by automatically illuminating the blocks. Finally, a visual secondary task had larger 
effects on a two-dimensional, computerized version of the CBT. These findings suggest that memory for movements plays 
a relevant role in the CBT, and are especially relevant due to their implications for assessment of brain-damaged patients, 
besides providing further evidence of a fractionation of visuospatial memory into multiple subcomponents.
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Introduction

The Corsi block-tapping test (CBT; Milner 1971; Corsi 1972) 
has been widely used in cognitive psychology and clinical 
neuropsychology to measure visuospatial memory (e.g, Kes-
sels et al. 2000; Vecchi and Richardson 2001; Mammarella 
et al. 2003; Pearson and Sahraie 2003; Zimmer et al. 2003; 
Chiaravalloti and Glosser 2004; Vandierendonck et al. 2004; 
Claessen et al. 2015; Carvalho et al. 2014; Piccardi et al. 
2008; Shah et al. 2013; Stoffers et al. 2003; Brunetti et al. 
2016), often within the framework provided by the working 
memory model (Baddeley and Hitch 1974). The standard 
apparatus consists of identical blocks irregularly arranged on 
a board. According to the standard administration procedure, 
but procedures vary widely among authors, the examiner taps 
on the blocks in randomized sequences of increasing length. 
The subject has to immediately reproduce each sequence, 

continuing until no longer accurate. Performance is measured 
as the longest sequence of blocks that is correctly reproduced.

Notwithstanding, Baddeley (2001) reported the CBT as 
the task that is most closely related to the visuospatial short 
term memory; it is still not completely clear what process it 
actually measures. For instance, Fischer (2001) found that 
performance at the CBT improves with prolonged encoding 
and maintenance time, suggesting a possible role for a limita-
tion due to an encoding bottleneck, as well as when locations 
are precued, suggesting that the CBT depends on memory 
for both sequences and locations (see also Berch et al. 1998 
for similar conclusions). Also, Kemps (2001) reported that 
long-term memory plays a role in the execution of the CBT, 
suggesting that the CBT has a more complex nature than 
usually accepted. Thomson and coworkers (2006), instead, 
found that whereas both the CBT and the visual patterns task 
(VPT, Della Sala et al. 1997) correlate with executive func-
tions tasks, only the VPT correlates with a size just notice-
able difference task and concluded that whereas the VPT 
has a distinct visual memory component, the CBT only taps 
on executive functions (see also Quinn 2008 for a review). 
However, it is worth to note that Thomson and coworkers 
(2006) used a two-dimensional version of the CBT and only 
compared the CBT with a visual memory task; thus, it is not 
possible to exclude that the CB has a distinct spatial memory 
component. Also, Cavallini et al. (2004) reported conflicting 
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results with the notion of the CBT as a measure of visuospa-
tial working memory, as they found that a concurrent spatial 
tapping task does not interfere with the CBT, while a random 
number generation interference, a numerical interference, and 
a motor interference were apparent. It is worth noting that 
in this study a standard, three-dimensional CBT was used.

The issue of what the CBT measures is relevant, since 
it is largely used for assessing visuospatial memory abili-
ties in patients suffering from a large spectrum of neuro-
logical and psychiatric conditions (e.g, Popp et al. 2017; 
Bianchini et al. 2014; Piccardi et al. 2011). Also, studies of 
both healthy individuals and brain-damaged patients dem-
onstrated dissociable visual and spatial memory systems in 
humans (e.g, Baddeley and Logie 1999; Logie 2003; Logie 
and Marchetti 1991; Tresch et al. 1993; Quinn and McCo-
nnell 1996; Klauer and Zhao 2004; Finke et al. 2005). Such 
a fractionation of the visuospatial working memory is in fair 
agreement with evidence in primates of separate process-
ing streams for visual and spatial features of objects (e.g, 
Ungerleider and Mishkin 1982; Goodale and Milner 1992).

Interestingly, evidences for a further fractionation of the 
visuospatial working memory were also reported, suggest-
ing specific components of working memory for motor and 
kinesthetic information (e.g, Smyth and Pendleton 1990; 
Woodin and Heil 1996). A close link between motor systems 
and visuospatial working memory was actually proposed 
since the very first studies about working memory (Badde-
ley et al. 1975; Baddeley and Lieberman 1980). However, 
Smyth and her coworkers (Smyth et al. 1988; Smyth and 
Pendleton 1989) firstly suggested that a specific kinesthetic 
component of working memory might be responsible for the 
encoding and maintenance of remembered patterned move-
ments (those aimed to bring the body parts into a specific 
configuration), whereas positional movements (movements 
targeted toward specific external spatial stimuli) appear to be 
encoded and maintained within the visuospatial sketchpad.

The idea that the visuospatial working memory is com-
posed of multiple components is empirically well sup-
ported. However, their relationship with the CBT has not 
been systematically investigated so far. Though, the complex 
administration procedure of the CBT makes a more detailed 
analysis of the processes underlying the CBT strongly 
needed (Berch et al. 1998; Fischer 2001). Especially inter-
esting is the hypothesis that the CBT involves a memory 
for positional movements, since the administration proce-
dure focuses on the movements of the examiner. Indeed, 
Claessen et al. (2015) compared the standard CBT and an 
electronic version (eCorsi) and reported a higher span in 
the former compared to the latter. They suggested this dif-
ference might be used to a motor priming effect, present in 
the standard CBT and absent in its electronic version, and 
argued that participants, while observing the experimenter 
tapping during encoding to memorize the sequence, might 

activate their mirror neurons network (Rizzolatti et al. 2001). 
According to this interpretation, the higher span they found 
in CBT might be caused by a motor resonance active during 
the observation of the examiner’s motor sequence. Brunetti 
et al. (2016) investigated this hypothesis by including in their 
electronic version of the CBT (eCorsi, see Brunetti et al. 
2014) information such as variations of the inter-stimulus 
interval between the presentations of two subsequent loca-
tions (Exp.1) and the trajectory between two subsequent 
locations (Exp.2). In both cases, they found that informa-
tion about timing and trajectories significantly increased 
the participants’ span compared to the standard eCorsi task. 
They concluded that since the movement-related information 
alone affects the participants’ performance, it is not caused 
by a direct, bottom–up driven, motor resonance.

The different conclusions drawn by Claessen et al. (2015) 
and Brunetti et al. (2016) might be accounted for by the 
different experimental setup and conditions used. Thus, 
the contribution of a memory for positional movements in 
the CBT has yet to be investigated systematically. It is also 
worth noting that computerized, two-dimensional CBT ver-
sions have been frequently used (e.g, Fischer 2001; Pearson 
and Sahraie 2003; Vandierendonck et al. 2004), albeit it is 
not known whether the standard and the computerized ver-
sions of the task are equivalent.

The present study aims at investigating the architecture of 
the visuospatial working memory as measured by the CBT, 
through a crossed double dissociation design (Dunn and 
Kirsner 1988). We followed a standard dual-task procedure, 
using four secondary tasks aimed at interfering with the spa-
tial, visual, and motor components of visuospatial working 
memory. They were crossed with three versions of the CBT: 
a standard version, wherein the sequences were given by the 
experimenter tapping on the blocks; a computer-controlled 
“automatic” version, wherein the sequences were given by 
the blocks being illuminated; a two-dimensional version, pre-
sented on a computer monitor, wherein the sequences were 
given by the squares on the monitor changing their color.

Method

Participants

Forty-eight healthy, right-handed individuals (mean age 
22.4 years, 24 males) participated in the experiment. All the 
participants reported normal or corrected-to-normal vision 
and were naïve as to the purposes of the experiment.

Stimuli and apparatus

The apparatus used for the standard and automatic CBT 
administration procedures (see below) included eight 
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translucent white 3 × 3 × 3 cm blocks, each one containing 
a red light emitting diode (LED). The blocks were fixed at 
random positions on a 23 × 30 cm translucent white board. 
The two-dimensional version of the CBT (see below) was 
administered on a 15’’ computer monitor where eight blue 
squares (3 × 3 cm in size) were presented on a white back-
ground at the same relative positions as the 3D apparatus 
described above.

Procedure

Three versions of the CBT were used. In the standard ver-
sion, the to-be-remembered sequence was presented by 
the experimenter tapping on the blocks, with his/her index 
finger, at a rate of one block per second, lifting the hand 
straight up before moving it to the next block (Standard). In 
the automatic version, the to-be-remembered sequence was 
presented by means of an automatic sequential illumination 
of the red LEDs, at a rate of one block per second (Auto-
matic). A third, two-dimensional version of the CBT was 
also used, as it is frequently used in the literature as a substi-
tute of the standard version (e.g., Fischer 2001; Pearson and 
Sahraie 2003; Vandierendonck et al. 2004; Claessen et al. 
2015; Brunetti et al., 2016; Martin et al. 2017). On each trial, 
the to-be-remembered sequence was indicated by the blocks 
changing color from blue to red and again to blue, at a rate 
of one block per second. The two-dimensional versions of 
the CBT were programmed in Visual Basic (by Microsoft; 
https​://micro​soft.com). The three versions of the CBT were 
administered to all the participants, in random order. Par-
ticipants had to reproduce the sequence immediately after 
its administration, as it was presented (forward), by tapping 
on the blocks using their index finger.

Each participant performed each of the three versions of 
the CBT once alone (single-task condition), and once with 
one of four interference conditions (dual-task condition), in 
random order. In the patterned-motor interference condition, 
participants had to tap with their right index finger on the 
four corners of a mouse pad, while the to-be-remembered 
sequence of blocks was administered. The movement had to 
be performed clockwise and continuously, at a rate of about 
one tap per second. Whereas this task is known to interfere 
with the CBT (e.g, Baddeley and Lieberman 1980; Smyth 
and Pelky 1992), it has both spatial and motor features 
whose effects are difficult to disentangle. Thus, we added 
a motor interference condition wherein participants had to 
snap fingers with their right hand, while the to-be-remem-
bered sequence of blocks was administered. The movement 
had to be performed continuously, in a regular manner (one 
snap per second, approximately). The experimenter con-
trolled for the movement being correctly executed. In the 
spatial interference condition, while the to-be-remembered 
sequence of blocks was administered, participants were 

presented with a series of 1000 Hz tones at 30 Db Spl with 
a constant inter-stimulus interval of 2 s. Each tone was ran-
domly presented to the participant’s left or right ear through 
headphones. Participants were required to say aloud “sinistra 
(left)” or “destra (right)” to each tone according to where 
(left or right) it was presented. This listening task is sup-
posed to interfere with the spatial component of the visuos-
patial sketchpad (e.g, Smyth and Scholey 1994). Finally, in 
the visual interference condition, on each trial, one of three 
differently colored LEDs (green, red, blue) placed at the 
center of the CBT board (one of three colored circles in the 
two-dimensional version) was continuously turned on and 
off at a rate of one per second, while the to-be-remembered 
sequence of blocks was administered. In half of the trials, 
the regular sequence (e.g., red, red, red, red, red, …) was 
violated by turning on a different colored led (on the 3D ver-
sions) or (on the 2D version) displaying a different colored 
circle (e.g., red, red, green, red, red, …). At the end of each 
trial, participants were required to say whether a violation 
occurred on that trial.

Six different lists of fourteen sequences from 3 to 9 blocks 
in length (two sequences for each length) and equated for 
path length were generated. For each participant, the lists 
were randomly associated with the three versions of the 
CBT for the single-task and dual-task conditions. The 
sequences were presented in ascending order, with two tri-
als per length. All the fourteen sequences were administered 
to each participant.

Twelve participants were pseudo-randomly assigned to 
the patterned-motor, motor, spatial, and visual interference 
conditions, with the constraint that 6 male and 6 female par-
ticipants were included in each group.

The participants’ performance was measured as the 
longest sequence that was correctly reproduced at least 
once (memory span). Performance data were analyzed in 
a 3 × 2 × 4 ANOVA mixed design, with version (standard, 
automatic, and two dimension, within subjects), condition 
(single task, dual task, within subjects), and interference 
(patterned-motor, motor, spatial, and visual interference, 
between subjects) as factors.

Results and discussion

One participant in the spatial interference condition and 
two participants in the visual interference condition have 
been excluded from the following analyses because of the 
relatively large number of errors made on at least one of the 
interference tasks (errors, or mean rate slower than 2 s for 
the finger snapping or spatial tapping tasks, on at least four 
trials). The remaining participants performed all the interfer-
ence tasks at optimal levels, making less than 3% of errors 
across visual and spatial interference tasks, and maintaining 

https://microsoft.com
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a regular mean rate of finger snapping and spatial tapping of 
about 1.2 per second. Figure 1 and Table 1 show the mean 
memory span length for each version of the CBT and for 
each interference condition.

A preliminary sphericity test failed to show any signifi-
cant violation of the assumptions underlying the version and 
the version by condition interference effects (p > 0.05 in all 
cases).

The analysis of performance data did not show inter-
ference, condition by interference, and version by condi-
tion effects (F3,41 = 1.71, p = 0.18; F3,41=.83, p = 0.48; 
F2,82=1,43, p = 0.24, respectively). The analysis showed 
significant main effects of condition (F1,41 = 139.93, MSE 
= 0.42, p < 0.001) and version (F2,82 = 4.24, MSE = 0.63, 
p < 0.02). The condition main effect was due to participants 
performing better in the single-task condition than in the 
dual-task condition, irrespective of the kind of interference 

and the version of the test (p < 0.05). The version main 
effect was due to the performance at the two-dimensional 
version of the CBT being slightly worse than at the other 
two versions of the task (p < 0.05 in both cases). While 
significant, though, such a difference was quite small (5.3 
versus 5.6), and will not be discussed any further.

Also, the interference by version and the condition by 
version by interference interactions were significant (F6,82 
= 3.61, MSE = 0.63, p < 0.01, F6,82 = 4.33, MSE = 0.63, p 
< 0.01, respectively). Newman–Keuls testing showed that 
the interference by version interaction was due to the indi-
vidual’s performance at the three versions of the CBT being 
dependent on the type of interference that was administered. 
Again, such interaction is not relevant, since it concerns the 
average performance of individuals across the single and 
dual-tasks conditions (i.e., without and with the interfer-
ence). The condition by version by interference interaction is 

Fig. 1   Mean memory span 
scores as a function of the pres-
ence/absence of an interference 
task, the nature of the interfer-
ence task (patterned-motor, 
motor, spatial, and visual 
interference), and the Corsi task 
version (standard, automatic, 
and two dimensional) Standard 
error bars are reported

Table 1   Mean memory span 
scores as a function of the 
presence of an interference task 
(without, with), the interference 
task (patterned-motor, motor, 
spatial, and visual interference), 
and the Corsi task version 
(standard, automatic, and two 
dimensional) Standard errors 
are reported in italics

Standard version Automatic version Two-dimensional 
version

Without With Without With Without With

Patterned-motor interference 6.25 4.42 5.92 5.25 5.67 5.00
0.20 0.28 0.25 0.25 0.31 0.29

Motor interference 6.42 4.92 6.25 5.75 6.00 5.75
0.20 0.28 0.25 0.25 0.31 0.29

Spatial interference 5.91 5.18 6.18 4.36 5.64 5.09
0.21 0.29 0.26 0.26 0.32 0.31

Visual interference 6.00 5.50 6.00 5.30 5.40 3.90
0.22 0.30 0.27 0.28 0.34 0.32
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more important with respect to the goal of investigating the 
processes underlying the performance at the CBT. Results of 
the Newman-Keuls test showed that in the single-task condi-
tion, there was no significant difference among the perfor-
mances of the participants at the three versions of the CBT 
(p > 0.05 in all cases). This finding ensures that the admin-
istration procedure did not affect the difficulty of the task. 
However, the effects of the three kinds of interference upon 
the three versions of the CBT were very specific. Indeed, the 
motor interference task and the spatial tapping task affected 
negatively the standard version of the test (p < 0.001 in both 
cases), but not the automatic and the two-dimensional ver-
sions (p > 0.5 in both cases). The spatial interference task 
affected negatively the participants’ performance at the auto-
matic version of the test (p < 0.001), but not the standard 
and the two–dimensional versions (p > 0.05 in both cases). 
The visual interference task affected negatively the partici-
pant’s performance at the two-dimensional version of the test 
(p < 0.001), but not at the standard and automatic versions 
(p > 0.05 in both cases). Importantly, such finding cannot 
be ascribed to the four interfering tasks being not equivalent 
with respect to each other, because of the triple dissociation 
procedure we employed.

General discussion and conclusions

Results of the present experiment suggest that a component 
of working memory that deals with motor information has 
the major role in the standard version of the CBT. Indeed, 
the effects of both the finger snapping and the spatial tapping 
tasks were notably larger than those of the spatial and visual 
interference tasks. The general pattern of our results sup-
ports this interpretation. Indeed, in the “automatic” version 
of the CBT, the spatial interference task was more effective 
than both the motor interference tasks and the visual inter-
ference task, whereas in the two-dimensional version of the 
CBT, only the visual interference task was effective. Such 
result does not depend on confounding due to the three ver-
sions of the CBT being not equated in terms of difficulty, 
because in the single-task condition, the performance of 
the participants was the same in the three versions of the 
test. Also, it does not depend on the spatial interference task 
involving a verbal coding of the spatial locations where the 
tones came from, as the phonological loop has been shown 
to be not involved in the CBT (e.g, Vandierendonck et al. 
2004). Also, the results suggest that the two-dimensional 
version of the CBT depends on the visual component more 
than on the spatial component of the visuospatial sketchpad. 
Likely, this was due to the two-dimensional version of the 
CBT being presented on the frontal plane (i.e., the computer 
monitor, all the blocks were at the same distance from the 
participant) instead of being extended in the third dimension.

The finding that performance on the standard version of 
the CBT largely depends on individuals coding the move-
ments of the examiner is in fair agreement with the hypoth-
esis that a component of working memory that deals with 
motor information actually exists and is independent of the 
component of working memory that deals with spatial infor-
mation (e.g, Smyth and Pendleton 1990; Woodin and Heil 
1996). It is also in fair agreement with the growing body of 
neurophysiological and psychological studies that suggest a 
close link between observing and performing an action (e.g, 
Stephan et al. 1995; Deiber et al. 1996; Rizzolatti et al. 1996; 
Paccalin and Jeannerod 2000). Interestingly, van Asselen and 
coworkers (van Asselen et al. 2006) have interpreted results 
of a study on stroke patients as suggesting that the right dor-
solateral prefrontal cortex (DLPFC) and the right posterior 
parietal cortex (PPC) are involved in keeping spatial infor-
mation in memory over a short time period, as was assessed 
with the CBT. While the involvement of both the DLPFC 
and the PPC in spatial memory tasks is not new (e.g., Wil-
son et al. 1993; Owen et al. 1998; Walter et al. 2003), it is 
worth noting that this is not at variance with the hypothesis 
that a specific component of working memory for positional 
movements is involved in the CBT. For instance, lesion and 
physiological studies have shown that the DLPFC has a cru-
cial role in visuospatial control of actions and visuomotor 
transformations (e.g, Curtis and D’Esposito 2004; Hoshi and 
Tanji 2004). Indeed, Hoshi (2006) suggested that the dorsal 
part of the DLPFC is involved in representing processed 
motor information, such as arm use or target location, and 
in integrating multiple classes of information for planning 
action. Similarly, the PPC is involved in visuomotor trans-
formation and is thought to serve as a sensory-motor inter-
face for visually guided eye and limb movements (see Buneo 
and Andersen 2006, for a review). Though, more research is 
needed in order to specify the relationship between the com-
plex functional architecture of the DLPFC–PPC system and 
the specific features of the working memory components, 
including those measured by the CBT.

Finally, it is worth noting that the motor and spatial inter-
ference tasks affected only marginally the performance on 
the two-dimensional version of the CBT. Such a result might 
suggest that the two-dimensional and the standard versions 
of the CBT measure at least partially different components 
of the working memory. This finding is especially relevant 
because in recent years, two-dimensional, computerized ver-
sions of the CBT have been used rather frequently in clini-
cal and experimental settings (e.g, Joyce and Robbins 1991; 
Lange et al. 1992; Vandierendonck et al. 2004).

In accordance with the idea that the standard and the 
two-dimensional version of the CBT measure different 
working memory components, Claessen et  al. (2015) 
recently reported a higher span in the standard compared 
to the electronic version of the CBT. They suggested that 
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this difference might be due to a motor priming effect, 
present in the standard CBT and absent in its electronic 
version, which is caused by participants observing the 
examiner’s motor sequence during the encoding phase. 
Results by Brunetti et al. (2016) seem to speak against 
this hypothesis, as they found that including information 
about the trajectory between two subsequent locations in 
the electronic two-dimensional version of the task signifi-
cantly increased the participants’ span compared to when 
trajectories were absent. They concluded that trajectory 
information is incidentally provided during the standard 
CBT by the experimenter’s movement and hence that the 
participants’ performance on the standard version of the 
task would not be caused by a direct motor resonance. 
However, because of the absence of a direct comparison 
between standard and electronic version of the CBT in 
the Brunetti et al. study (2016; i.e., they did not include 
a standard CBT in the experimental design), it is impos-
sible to claim that the beneficial effect of the trajectory 
they found on the electronic version of the CBT could 
fully explain the results obtained by Claessen et al. (2015) 
on the standard CBT (as the authors also pointed out; p. 
466). Furthermore, the advantage of trajectory informa-
tion could also be due by the trajectory matching the 
constraints of biological motion and could thus be easily 
accounted for by evoked movement. Indeed, motor prim-
ing has been shown to be evoked even by stimuli that are 
weakly related to movement (e.g., Fecteau et al. 2010; as 
the authors also pointed out; p. 465). A theoretical frame-
work that includes a component of working memory that 
specifically deals with motor information could potentially 
account for both findings of Claessen et al. (2015) and 
Brunetti et al. (2016).

In conclusion, the present study suggests that the Corsi 
block-tapping task is a rather complex test of visuospatial 
memory. Indeed, the performance on the task seems to 
depend largely on a component of working memory specifi-
cally dealing with motor information. This finding was not 
previously described in the literature and should be taken 
into account when interpreting the results of the task, for 
instance in clinical settings.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Ethical approval  All procedures performed in the present study were in 
accordance with the ethical standards of the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

Informed consent  All participants were informed verbally about the 
procedure and potential risks of their participation and gave their con-
sent to participate to the study.

References

Baddeley AD (2001) Is working memory still working? Am Psychol 
56:849–864

Baddeley AD, Hitch GJ (1974) Working memory. In: Bower GH (ed) 
The psychology of learning and motivation, vol 8. Academic 
Press, London

Baddeley AD, Lieberman K (1980) Spatial working memory. In: 
Nickerson RS (ed) Attention and performance VIII. Lawrence 
Erlbaum Associates, Hillsdale

Baddeley AD, Logie R (1999) Working memory: the multiple com-
ponent model. In: Miyake A, Shah P (eds) Models of working 
memory. Cambridge University Press, New York

Baddeley AD, Grant S, Wight E, Thomson N (1975) Imagery and 
visual working memory. In: Rabbitt PMA, Dornic S (eds) Atten-
tion and performance. Academic Press, London

Berch DB, Krikorian R, Huha EM (1998) The Corsi block-tapping 
task: methodological and theoretical considerations. Brain Cogn 
38:317–338

Bianchini F, Di Vita A, Palermo L, Piccardi L, Blundo C, Guariglia 
C (2014) A selective egocentric topographical working memory 
deficit in the early stages of Alzheimer’s disease: a preliminary 
study. Am J Alzheimer’s Dis Other Dement 29:749–754

Brunetti R, Del Gatto C, Delogu F (2014) Corsi: implementation 
and testing of the Corsi block-tapping task for digital tablets. 
Front Psychol 5:939

Brunetti R, Del Gatto C, Cavallina C, Farina B, Delogu F (2016) 
Did I see your hand moving? The effect of movement-related 
information on the Corsi block tapping task. Psychol Res. https​
://doi.org/10.1007/s0042​6-016-0834-6

Buneo CA, Andersen RA (2006) The posterior parietal cortex: senso-
rimotor interface for the planning and online control of visually 
guided movements. Neuropsychologia 44:2594–2606

Carvalho CF, Menezes-Filo JA, de Matos VP, Bessa JR, Coelho-
Santos J, Viana GFS et al (2014) Elevated airbourne manganese 
and low executive function in school-aged children in Brazil. 
NeuroToxicology 45:301–308

Cavallini E, Fastame MC, Palladino P, Rossi S, Vecchi T (2004) 
Visuo-spatial span and cognitive functions: a theoretical analy-
sis of the “Corsi” task. Imagin Cogn Personal 23:217–224

Chiaravalloti ND, Glosser G (2004) Memory for faces dissociates 
from memory for location following anterior temporal lobec-
tomy. Brain Cogn 54:35–42

Claessen MH, Van Der Ham IJ, Van Zandvoort MJ (2015) Comput-
erization of the standard Corsi block-tapping task affects its 
underlying cognitive concepts: a pilot study. Appl Neuropsychol 
Adult 22:180–188

Corsi PM (1972) Human memory and the medial temporal region of 
the brain. Diss Abstr Int 34:819B

Curtis CE, D’Esposito M (2004) The effects of prefrontal lesions on 
working memory performance and theory. Cogn Affect Behav 
Neurosci 4:528–539

Deiber MP, Ibanez V, Sadato N, Hallet M (1996) Cerebral structures 
participating in motor preparation in humans: a positron emis-
sion tomography study. J Neurophysiol 75:233–247

Della Sala S, Gray C, Baddeley A, Wilson L (1997) The Visual Pat-
terns Test: A new test of short-term visual recall. Thames Valley 
Test Company, Feltham, Suffolk

Dunn JC, Kirsner K (1988) Discovering functionally independent 
mental processes: the principle of reversed association. Psychol 
Rev 95:91–101

Fecteau S, Tormos JM, Gangitano M, Théoret H, Pascual- Leone A 
(2010) Modulation of cortical motor outputs by the symbolic 
meaning of visual stimuli. Eur J Neurosci 32:172–177

https://doi.org/10.1007/s00426-016-0834-6
https://doi.org/10.1007/s00426-016-0834-6


369Cognitive Processing (2019) 20:363–369	

1 3

Finke K, Bublak P, Neugebauer U, Zihl J (2005) Combined processing 
of what and where information within the visuospatial scratchpad. 
Eur J Cogn Psychol 17:1–22

Fischer MH (2001) Probing spatial working memory with the Corsi 
blocks task. Brain Cogn 45:143–154

Goodale MA, Milner AD (1992) Separate visual pathways for percep-
tion and action. Trends Neurosci 15:20–25

Hoshi E (2006) Functional specialization within the dorsolateral pre-
frontal cortex: a review of anatomical and physiological studies 
of non-human primates. Neurosci Res 54:73–84

Hoshi E, Tanji J (2004) Area-selective neuronal activity in the dorso-
lateral prefrontal cortex for information retrieval and action plan-
ning. J Neurophysiol 91:2707–2722

Joyce EM, Robbins TW (1991) Frontal lobe function in Korsakoff and 
non-Korsakoff alcoholics: planning and spatial working memory. 
Neuropsychologia 29:709–723

Kemps E (2001) Complexity effects in visuo-spatial working memory: 
Implications for the role of long-term memory. Memory 9:13–27

Kessels RP, van Zandvoort MJ, Postma A, Kappelle LJ, de Haan EH 
(2000) The Corsi block-tapping task: standardization and norma-
tive data. Appl Neuropsychol 7:252–258

Klauer KC, Zhao Z (2004) Double dissociations in visual and spatial 
short term memory. J Exp Psychol Gen 133:355–381

Lange KW, Robbins TW, Marsden CD, James M, Owen AM, Paul 
GM (1992) L-Dopa withdrawal in Parkinson’s disease selectively 
impairs cognitive performance in tests sensitive to frontal lobe 
dysfunction. Psychopharmacology 107:394–404

Logie RH (2003) Spatial and visual working memory: a mental work-
space. In: Irwin D, Ross B (eds) Cognitive vision: the psychology 
of learning and motivation, vol 42. Elsevier, San Diego, pp 37–78

Logie RH, Marchetti C (1991) Visuo-spatial working memory: visual, 
spatial or central executive? In: Cornoldi C, McDaniels MA (eds) 
Mental images in human cognition. Springer, New York

Mammarella N, Cornoldi C, Donadello E (2003) Visual but not spatial 
working memory deficit in children with spina bifida. Brain Cogn 
53:311–314

Martin L, Tapper A, Gonzalez DA, Leclerc M, Niechwiej-Szwedo E 
(2017) The effects of task-relevant saccadic eye movements per-
formed during the encoding of a serial sequence on visuospatial 
memory performance. Exp Brain Res 235(5):1519–1529

Milner B (1971) Interhemispheric differences in the localization of 
psychological processes in man. Br Med Bull 27:272–277

Owen AM, Stern CE, Look RB, Tracey I, Rosen BR, Petrides M (1998) 
Functional organization of spatial and nonspatial working memory 
processing within the human lateral frontal cortex. Proc Natl Acad 
Sci U. S. A. 95:7721–7726

Paccalin C, Jeannerod M (2000) Changes in breathing during observa-
tion of effortful actions. Brain Res 86:194–200

Pearson DG, Sahraie A (2003) Oculomotor control and the mainte-
nance of spatially and temporally distributed events in visuo-
spatial working memory. Quart J Exp Psychol Hum Exp Psychol 
56A:1089–1111

Piccardi L, Iaria G, Ricci M, Bianchini F, Zompanti L, Guariglia C 
(2008) Walking in the Corsi test: Which type of memory do you 
need? Neurosci Lett 432:127–131

Piccardi L, Iaria G, Bianchini F, Zompanti L, Guariglia C (2011) Dis-
sociated deficits of visuo-spatial memory in near space and navi-
gational space: evidence from brain-damaged patients and healthy 
older participants. Aging Neuropsychol Cogn 18:362–384

Popp P, Wulff M, Finke K, Ruhl M, Brandt T, Dieterich M (2017) 
Cognitive deficits in patients with a chronic vestibular failure. J 
Neurol 264(3):554–563

Quinn JG (2008) Movement and visual coding: the structure of visuo-
spatial working memory. Cogn Process 9:35–43

Quinn JG, McConnell J (1996) Indications of the functional distinc-
tion between the components of visual working memory. Psychol 
Beitr 38:355–367

Rizzolatti G, Fadiga L, Gallese V, Fogassi L (1996) Premotor cortex 
and the recognition of motor actions. Brain Res Cogn Brain Res 
3:131–141

Rizzolatti G, Fogassi L, Gallese V (2001) Neurophysiological mecha-
nisms underlying the understanding and imitation of action. Nat 
Rev Neurosci 2:661–670

Shah DS, Prados J, Gamble J, De Lillo C, Gibson CL (2013) Sex dif-
ferences in spatial memory using serial and search tasks. Behav 
Brain Res 257:90–99

Smyth MM, Pelky P (1992) Short-term retention of spatial information. 
Br J Psychol 83:359–374

Smyth MM, Pendleton LR (1989) Working memory for movements. 
Quart J Exp Psychol 41A:235–250

Smyth MM, Pendleton LR (1990) Space and movement in working 
memory. Quart J Exp Psychol 42A:291–304

Smyth MM, Scholey KA (1994) Interference in immediate spatial 
memory. Mem Cogn 22:1–13

Smyth MM, Pearson NA, Pendleton LR (1988) Movement and work-
ing memory: patterns and positions in space. Quart J Exp Psychol 
40A:497–514

Stephan KM, Fink GR, Passingham D, Silbersweig D, Ceballos-Bau-
mann AO, Frith CD, Frackowiack RSJ (1995) Functional anatomy 
of the mental representation of upper extremity movements in 
healthy subjects. J Neurophysiol 73:373–386

Stoffers D, Berendse HW, Deijen JB, Wolters ECH (2003) Deficits on 
Corsi’s Block tapping task in early stage Parkinson’s disease. Park 
Relat Disord 10:107–111

Tresch MC, Sinnamon HM, Seamon JG (1993) Double dissociation of 
spatial and object visual memory: evidence from selective inter-
ference in intact human subjects. Neuropsychologia 31:211–219

Ungerleider LG, Mishkin M (1982) Two cortical visual systems. In: 
Ingle DJ, Goodale MA, Mansfield RJ (eds) Analysis of visual 
behavior. The MIT Press, Cambridge

van Asselen M, Kessels RPC, Sebastiaan FW, Neggers SFW, Kappelle 
LJ, Frijns CJM, Postma A (2006) Brain areas involved in spatial 
working memory. Neuropsychologia 44:1185–1194

Vandierendonck A, Kemps E, Fastame MC, Szmalec A (2004) Work-
ing memory components of the Corsi blocks task. Br J Psychol 
95:57–79

Vecchi T, Richardson JT (2001) Measures of visuospatial short-term 
memory: the Knox cube imitation test and the Corsi blocks test 
compared. Brain Cogn 46:291–295

Walter H, Bretschneider V, Groen G, Zurowski B, Wunderlich AP, 
Tomczak R, Spitzer M (2003) Evidence for quantitative domain 
dominance for verbal and spatial working memory in frontal and 
parietal cortex. Cortex 39:897–911

Wilson FAW, Scalaidhe SPO, Goldman-Rakic PS (1993) Dissociation 
of object and spatial processing domains in primate prefrontal 
cortex. Science 260:1955–1958

Woodin ME, Heil J (1996) Skilled motor performance and working 
memory in rowers: body patterns and spatial positions. Quart J 
Exp Psychol 49A:357–378

Zimmer HD, Speiser HR, Seidler B (2003) Spatio-temporal working-
memory and short-term object-location tasks use different mem-
ory mechanisms. Acta Psychol 114:41–65

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Memory for positional movements as a component of the visuospatial working memory
	Abstract
	Introduction
	Method
	Participants
	Stimuli and apparatus
	Procedure

	Results and discussion
	General discussion and conclusions
	References




