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The geometry of the Landmark Task
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1. Introduction

In the Landmark Task participants are shown a hori-
zontal line divided into two segments by a transection
mark (“landmark”), and asked to compare the lengths
ofthe two segments [3,4]. This comparison canin prin-
ciple be carried out by (i) considering the stimulus as a
single object and assessing whether or notitis left-right
symmetrical [1], or (ii) interpreting the two segments

long vertical red line — was located centrally (half the
trials) or in one of four eccentric positions 7, —3, +3,

+7 mm). The two segments separated by the Landmark
could be either rectangular (4-mm thick) or trapezoidal
(2.6 to 5.4 mm thick), and were arranged in four types
of configuration (see Fig. 1A), following a2 2 design

in which Symmetry — whether or not the stimulus was
symmetrical with respect to the Landmark, and Repeti-
tion — whether or not the two segments were congruent

as Separate ObjeCtS, menta”y trans|ating one over the after horizontal tran5|ati0n, were varied independent-

other and deciding whether they are congruent (see al-

so [2,5,6]). When stimulus lines are rectangles, which

ly. Note that when the landmark was eccentric, stimuli
were never properlgymmetricabr repeated we will

is typically the case, the two types of process cannot be Use the termpseudesymmetricaindpseudo-repeated

easily distinguished because symmetrical stimuli are
(by definition) formed by two congruent segments and
non-symmetrical stimuli are formed by non-congruent

segments. The purpose of this work is to separate out

the contribution of symmetry processing from that of
translation-congruency processing by using trapezoidal
instead of rectangular shapes.

2. Methods

2.1. Participants

Overall, 46 university students (F: 37; age 24.3
3.2) with normal or corrected-to-normal visiomgive

in these cases.
2.3. Procedure

Participants viewed a 15” 16:9 computer screen from
a distance of 57 cm. All 256 stimuli were presented at
screen centre in random order, with a 26&56 ran-
dom dot mask being presented during the inter-stimulus
interval. Neither a time limit nor specific instructions
to respond quickly were given — indeed we were in-
terested in the spontaneous strategies elicited by the
Landmark task, without time pressure.

2.4. Left-Righ{LR) Experiment

Twenty-nine participants had to decide which seg-

to the purpose of the study, volunteered in two separate ment was the longer, left or right, by pressing one of

experiments.
2.2. Stimuli

180-mm long, black lines on a white background
were used. The Landmark — a 0.7-mm thick, 20-mm

*Corresponding author. E-mail: alessio.toraldo@unipv.it

two keys with the index (“left”) or middle (“right”)
finger of their right hand.

2.5. Same-DifferenSD) Experiment

Seventeen participants had to decide whether the two
segments were equal or different in horizontal length,
by pressing one of two keys with the index (“same”) or
middle (“different”) finger of their right hand.
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Fig. 1. A Stimuli. Vertical sizes are exaggerated (see text for real dimes}kidialf the Symmetrical-Non Repeated stimuli had theéaktlends
facing inward & | >), half outward ¢ | <); half the Non-symmetrical Repeated stimuli had theirkiéads on the right<€ | <), half on
the left &> | >); the trapezoidal segment of Non-Symmetric Non-repedietul was equally likely to be on either side and to face @ittvay
(=] <;=|>;<|=;>|=). BResults. RT (ratios to each subjects’ mean RT) are reported (y asis)fanction of task and condition. LR,
Left-Right task; SD, Same-different task. S, R, SxR: sigaifit effects of Symmetry, Repetition, Symmetry X Repetitim RT ratios. Textual
symbols used for the stimulus types ( < etc) can be understood by inspecting Fig. 1A. Accuracy rateseported in square brackets as a
function of task and condition, except for central-landknstimuli in the LR task, in which responses can neither besileed as correct nor as
incorrect.

2.6. Measures 3. Results

Accuracy and Response Times (RT) were collected. 3.1. Accuracy
Each RT was divided by the participant's mean RT in
order to control for massive inter-individual differences Accuracy was very high in all conditions-(90.5%)

in RT (mean RT ranged 712-4124 ms). with the only exception being the 3-mm eccentric stim-
uli on the SD task, which yielded a 38% hit rate. Since

2.7. Predictions participants proved capable of detecting 3-mm differ-
ences (by their 90.5% accuracy in the LR task with

We predicted that, ifsymmetry processingere the identical stimuli), we attributed the low performance on

main cognitive strategy involved in the Landmark Task, the SD task to the use of a more conservative response
Symmetry would affect RT for central-landmarkitems. criterion.

Alternatively, if mental translatiorwere the main strat-

egy, Repetition would be a crucial predictor. In either 3.2. Response times

case, the effect should not appear for eccentric items,

since these are neither symmetrical, nor congruentafter RT ratios decreased linearly with eccentricity on the
translation. LR task; on the SD task RT were slowest for 3-mm
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eccentricity, and roughly equal for central and 7-mm

223

> | < and= | <, which also differ for (a)symmetry.

stimuli. These patterns were again compatible with the Neither does an account in terms of mental translation
assumption of a more conservative response criterion hold: if anything, it would have predicted advantage

applied in SD than in LR.

3.2.1. Same-Different task

The pattern was fully consistent with the hypothesis
of active use of symmetry, with a significant main effect
of Symmetry [F(1,16% 27.841p < 0.001] on central,
and no effect on eccentric landmarks [F(1,£6).455,
p = 0.509].

3.2.2. Left-Right task
Symmetry was again a significant predictor for cen-
tral landmarks [F(1,28) 4.948,p = 0.034], but an un-

for < | < over= | <; instead, adisadvantage was
observed. We speculated that the overall geometrical
structure of< | < might suggest a double arrow point-
ing leftwards, and thus possibly interfere with response
selection. However if this had been the case, a spatial
compatibility effect would have emerged, with “left”
response being facilitated in the case<of < and in-
hibited in case of> | >, and vice versa for “right” re-
sponses. However no such effect emerged. So we still
lack an obvious explanation for this data configuration.
Overall, these data strongly suggest that symmetry
processing, and not mental translation, is the main strat-

expected result emerged from eccentric landmarks: a egy applied by normal participants to solve the two

significant Symmetry X Repetition interaction [F(1,28)
= 17.942,p < 0.001], suggesting that the | > cat-
egory poses some additional difficulty with respect to

the other three categories (see Fig. 1B). We also com-

pared< | < and> | > but failed to find any significant
difference in RT or accuracy.

4, Discussion

In the Same-Different version of the Landmark task
the prediction of thesymmetry processinigypothesis
was fully met.

Data from the Left-Right task were also compati-
ble with the symmetry processing hypothesis, in that
an effect of Symmetry was found for central-landmark
stimuli. However, a puzzling pattern emerged from the
eccentric landmarks, i.e., a selectiisadvantage for
non-symmetrical repeated stimuk: (] <). An inter-
pretation in terms of some form of symmetry process-
ing would be supported by the advantage-of| =
over< | < (see Fig. 1, bottom-right plot), but is con-

tradicted by the absence of any such effect between

typical versions of the Landmark Task.
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