Exp Brain Res (2012) 218:331–339
DOI 10.1007/s00221-012-3036-5

R ES EA R C H A R TI CLE

Tool use and perceived distance: when unreachable becomes
spontaneously reachable
François Osiurak · Nicolas Morgado ·
Richard Palluel-Germain

Received: 28 October 2011 / Accepted: 7 February 2012 / Published online: 21 February 2012
© Springer-Verlag 2012

Abstract An interesting issue about human tool use is
whether people spontaneously and implicitly intend to use
an available tool to perform an action that would be impossible without it. Recent research indicates that targets presented just beyond arm’s reach are perceived closer when
people intend to reach them with a tool rather than without
it. An intriguing issue is whether this eVect also occurs
when people are not explicitly instructed to use a tool to
reach targets. To address this issue, we asked participants to
estimate distances that were beyond arm’s reach in three
conditions. Participants who held passively a long baton
underestimated the distances as compared to participants
with no baton (Experiment 1). To examine whether this
eVect resulted from holding the baton, we asked participants to estimate distances while holding passively a
shorter baton (Experiment 2). We found that holding this
short baton did not inXuence distance perception. Our
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Wndings demonstrate that when people aim at performing a
task beyond their action capabilities, they spontaneously
and implicitly intend to use a tool if it substantially extends
their action capabilities. These Wndings provide interesting
insights into the understanding of the link between the
emergence of tool use, intention, and perception.
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Introduction
Humans are not unique in using tools (Beck 1980; Seed and
Byrne 2010). But human tool use diVers from that known to
occur in nonhumans in being very frequent, spontaneous,
and diversiWed (Gibson 1993; Johnson-Frey 2004). It seems
somewhat premature to specify the conditions of emergence of use in humans and, more interestingly, whether
some of these conditions are speciWc to humans. Nevertheless, a Wrst step can be to elucidate whether humans
integrate spontaneously the opportunity to use a tool. As
discussed below, a certain number of studies have demonstrated that tool use can aVect perceived distance. In these
studies, participants were clearly instructed to use a tool.
Therefore, the issue remains open as to whether humans
can spontaneously integrate the opportunity to use a tool in
implicit situations, that is, in situations in which they are
not explicitly instructed to use a tool. The goal of the present paper is to address this issue.
Imagine you are playing with a ball and, accidentally,
the ball slips out of your hands and rolls under your couch
so that it is beyond arm’s reach. In this situation, you may
spontaneously look around for something useful for getting
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the ball back (e.g., your baseball bat). This example illustrates the spontaneous intention of use formalized by the
dialectical theory of human tool use (Osiurak et al. 2010).
This theory has been originally developed in neuropsychology to explain why left brain-damaged patients with
impaired familiar tool use encounter severe diYculties to
use novel tools or familiar tools in a non-conventional way
(Goldenberg and Hagmann 1998; Goldenberg and Spatt
2009; Goldenberg et al. 2007; Hartmann et al. 2005; Osiurak et al. 2007, 2009; see Osiurak et al. 2011 for a review).
These Wndings reveal that any situations involving tool use
could be supported by a single mechanism, that is, the ability to reason about the physical properties of tools and
objects, what we called “technical reasoning” (Osiurak
et al. 2008a, b, 2009, 2010, 2011; for a somewhat similar
view, see Goldenberg and Hagmann 1998; Penn et al.
2008). According to this perspective, people Wrst do technical reasoning to seek tool solutions (e.g., a long object) useful for solving a problem (reaching a ball out of reach).
After doing this reasoning, they probe the environment to
reify the product of the reasoning into an appropriate object
(a baseball bat). Finally, it is the mental representation of
the action to be carried out with the tool that would guide
the movement. Importantly, this theory conceived tool use
as an emerging property of the cognitive system. More speciWcally, people would integrate spontaneously the opportunity to use a tool when confronted with problem
situations, that is, situations that are diYcult to solve without it. This theory has, however, received very little attention. An eYcient way to test this idea comes from a recent
approach to visual perception, namely, the action-speciWc
account of perception, suggesting that visual information
about spatial layout is scaled to the action capabilities and
intentions of the perceiver (ProYtt 2006; ProYtt and Linkenauger in press; Witt 2011a). Consequently, if people
intend spontaneously to use a tool when confronted with
problem situations, then they should perceive spatial layout
diVerently.
The action-speciWc account of perception assumes that
the function of perception is not to construct an objective
representation of the physical world, but rather to allow
people to anticipate the actions they have to perform on the
environment in order to satisfy a current goal (ProYtt 2006;
ProYt and Linkenauger in press; Witt 2011a; for a somewhat similar view, see Gibson 1979; Shaw 2003; Shaw
et al. 1982). Over the past decade, a substantial body of evidence has provided support for this view (for a review, see
ProYtt 2006). For instance, people who are encumbered
(e.g., wearing a heavy backpack), physically fatigued, or in
declining health overestimate distances and hill’s slant
(Bhalla and ProYtt 1999; ProYtt et al. 2003). People who
throw a heavy ball at targets placed on the ground judge the
targets to be farther away than those who throw a light ball
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(Witt et al. 2004). Objects that require diYcult grasps also
appear farther away than objects that are more easily
grasped (Linkenauger et al. 2009b). More relevant to our
concerns is research indicating that the intention to use a
tool aVects visual perception of distances. For instance,
Witt et al. (2005, Experiments 1 and 2) asked participants
to estimate the distance and reach with their hands to targets that were beyond arm’s reach (No-Tool condition).
However, during half the trials, participants had to hold and
reach with a baton so that targets were within reach when
the baton was held (Tool condition). Results indicated that
participants perceived the targets to be closer in the Tool
condition than in the No-Tool condition (see also Davoli
et al. in press; Witt 2011b; Witt and ProYtt 2008). Very
interestingly, people who hold a tool but do not intend to
reach with it do not perceive the targets to be closer (Witt
et al. 2005, Experiment 3). In other words, the mere presence of a tool would not be enough to aVect perceived
distance.
In sum, it appears that holding a tool leads people to
underestimate the distance to a target, but only when they
intend to reach the target with it. Nevertheless, these studies
do not demonstrate that the intention of use emerges spontaneously since participants were explicitly instructed to
use a tool to reach targets. To examine this possibility, we
adapted the paradigm devised by Witt et al. (2005) with an
important methodological modiWcation. As described
above, Witt and colleagues manipulated explicitly the
intention to use a tool. In their Experiments 1 and 2, participants had to use the baton to reach targets. So, the intention
to reach and the opportunity to use the baton were explicit.
In their Experiment 3, participants did not have to use the
baton, nor to reach. The intention to reach and the opportunity to use the baton were therefore absent. In the present
study, we did not inform participants to use a tool to reach
targets. We simply asked them to hold a baton in their hand
by telling them that it was done to standardize hand and
arm position across participants. In broad terms, the intention to reach was explicit, but the opportunity to use the
tool was not. We expected that this modiWcation allowed us
to test whether an implicit intention to use the tool could
emerge. We asked participants to estimate distances to targets that were beyond arm’s reach in three conditions. In
the No-Tool condition, no tool was present, whereas in the
Long-Tool condition, participants had to make estimations
with the left hand while passively holding a long baton with
the right hand at a certain position on the table (Experiment
1). To examine the potential eVect of merely holding the
baton, we also asked participants to estimate distances
holding passively a shorter baton with which they could not
reach the targets (Experiment 2). If people integrate implicitly the opportunity to use a tool as suggested by the dialectical theory of human tool use, then participants in the
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Long-Tool condition should perceive the targets as closer
than participants in the No-Tool condition and the ShortTool condition.

Experiment 1
Method
Participants
Twenty-four healthy participants took part in the study (18
women, Mage = 23.7, SDage = 5.9). All participants were
right-handed and had normal or corrected-to-normal visual
acuity. Informed consent to procedures approved by the
Laboratory of Psychology and NeuroCognition (Grenoble,
France) was obtained from the participants, but they were
not aware of the ultimate goal of the experiment. The study
was conducted in accordance with the ethical standards of
the 1964 Declaration of Helsinki.
Materials and stimuli
A schematic representation of the apparatus is presented
in Fig. 1. All the stimuli were projected onto a large
white rectangular table (height from the Xoor: 77 cm,
width: 125 cm, length: 144 cm) by a projector pointing
downward from the ceiling. Four points (diameter: 2 cm)
were projected onto the table. The Reference point
(R) was at 35 cm from the left edge of the table on the
mid-sagittal axis of the participants approximately at
20 cm from participants’ navel. The Target point (T) was
also projected on the mid-sagittal axis of the participants,
at the six following distances to the reference point: 77,
82, 87, 92, 97, or 102 cm. An Anchor point (A) was projected at 5 cm to the right of the reference point. The reference point and the anchor point were not merged to
ensure that participants in the Long-Tool group could
have a clear sight of the reference point when making
their estimation. The Comparison point (C) was projected upon the table in the right Weld of the participants
at 30° from the mid-sagittal axis. A keyboard was at the
left side of the participants to allow them to give their
distance estimation. During the experiment, some participants (Long-Tool group) held a wooden baton (diameter:
3 cm, length: 39 cm). A tape measure was used to record
participants’ arm length.

Fig. 1 Schematic representation of the experimental apparatus. Four
points were projected down onto the table. Participants were instructed
to put their right foreWnger (No-Tool group) or the baton (Long-Tool
group/Experiment 1 and Short-Tool group/Experiment 2) on the
Anchor point (A). Then, they were asked to judge the distance between
the Reference point (R) and the Target (T). They used a keyboard to
move the Comparison point (C) until they judged the distance between
R–C to be the same as the distance R–T. The distance R–T was 77, 82,
87, 92, 97 or 102 cm

group.1 In the No-Tool group, participants were instructed
to put their right foreWnger on the anchor point. Participants
in the Long-Tool group held the baton at its basis in their
right hand using a precision grip and were asked to maintain it in the anchor point. As a cover story, the experimenter justiWed the presence of the baton by telling to
participants that it served to standardize hand and arm position across participants. Participants were told to keep their
shoulders against the back of the chair along the duration of
the experiment.
The task was to estimate the distance between the Reference point (R) and the Target (T) by moving the Comparison point (C) until they judged the distance R–C to be the
same as the distance R–T. On each trial, the target appeared

Procedure
1

After giving their informed consent, participants sat in front
of the reference point. Participants were randomly assigned
to one of the two groups: No-Tool group and Long-Tool

As suggested by Witt and ProYtt (2008), we chose “to use a betweensubjects design so that participants were unaware of the other conditions and thus were less likely to guess our hypothesis and adjust their
distance judgments to be based on anything other than their perception
of the distance to the target” (p. 1483).
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Results
Data from three participants were excluded of the subsequent analysis because of technical problems during
the experiment (NNo-Tool = 10; NLong-Tool = 11). Studentized
deleted residuals were inspected and no outliers were found
following the recommendation of Judd et al. (2009). Data
were entered in a two-way ANOVA2 with Tool (No-Tool
vs. Long-Tool) as between-group factor, Actual Distance
(77 vs. 82 vs. 87 vs. 92 vs. 97 vs. 102 cm) as within-subject
factor, and the perceived distance as dependent variable.
Results are presented in Fig. 2. The analysis revealed a
signiWcant main eVect of Actual Distance as the perceived
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at one of the six distances randomly presented. The comparison point appeared 3 s later. At the beginning of each
trial, the distance R–C was randomly equal to either §25%
to the distance R–T. For the visual matching task, participants had to move the comparison point by tapping the
up- and down-arrow keys on the keyboard with their left
hand. After having conWrmed their answer by pressing the
“Enter” key, the comparison point disappeared and participants put the baton down on the right side of the table
(Long-Tool group) or stayed in position (No-Tool group).
Then, participants tried to reach the target point by pointing
toward it with their right hand during 2 s without touching
the table. Target point was never reachable regardless of its
distance. Four seconds later, the next trial began. After four
training trials, participants completed four estimations for
each of the six distances for a total of 24 randomly ordered
trials.
Before the end of the experiment, the experimenter
recorded the perceived and actual right arm length of the
participants. The arm length estimation was recorded following the procedure used by Linkenauger et al. (2009a).
Participants stood up and extended their right arm to be perpendicular to their body. They placed the Wngers of their
left hand on the protrusion of their right shoulder, deWned
by the intersection of the clavicle and the humerus. The
experimenter was in front of the participants and unrolled a
tape measure with numbers hidden for the participants. At
the beginning of the estimation, the tape was 130 cm. Then,
the experimenter adjusted the length of the tape until the
participants considered that it was equal to the length of
their right arm, deWned as the distance between the protrusion of their right shoulder and the tip of their right foreWnger. Participants could view their arm while making the
estimate. Finally, participants were checked for suspicion,
debriefed, and thanked.
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Fig. 2 Perceived distance as a function of the actual distance in the
No-Tool, Short-Tool and Long-Tool conditions of Experiments 1 and
2. Error bars indicate standard errors of the means

distance increased with the actual distance (F(1, 19) =
4,785.17, P < .001, 2 = .99). The main eVect of Tool was
also signiWcant (F(1, 19) = 5.28, P = .03, 2 = .22). Participants in the Long-Tool group (M = 85.9 cm, SD = 39.5)
perceived targets as 3.6 cm closer than participants in the
No-Tool group (M = 89.5 cm, SD = 30.5). The signiWcant
interaction eVect between Tool and Actual Distance (F(1,
19) = 11.02, P = .004, 2 = .37) revealed that the diVerence
between the two groups was only signiWcant for targets presented at 82 cm (F(1, 19) = 5.29, P = .03, 2 = .22), 92 cm
(F(1, 19) = 5.29, P = .03, 2 = .22), 97 cm (F(1, 19) = 5.34,
P = .03, 2 = .22), and 102 cm (F(1, 19) = 7.25, P = .01,
2 = .28), but not for targets presented at 77 cm (F(1,
19) = 2.23, P = .15, 2 = .11) and 87 cm (F(1, 19) = 2.74,
P = .11, 2 = .13).
Analyses of perceived and actual arm length revealed no
signiWcant eVect between the two groups for both measures
(Perceived arm length: MNo-Tool = 75.3 cm, SDNoMLong-Tool = 76.3 cm,
SDLong-Tool = 5.7;
Tool = 11.9;
t(19) = .24, P = .81; Actual arm length: MNo-Tool = 75.1 cm,
SDNo-Tool = 8.2; MLong-Tool = 71.7 cm, SDLong-Tool = 4.1;
t(19) = 1.17, P = .26). We also computed a perceived arm
length bias index as the ratio of perceived arm length to
actual arm length (MNo-Tool = 1.0, SDNo-Tool = 0.14; MLongTool = 1.06, SDLong-Tool = 0.05). Again, no diVerence was
obtained between the two groups (t(19) = 1.22, P = .24).
Discussion

2

To avoid the frequent problem of sphericity assumption, we performed our comparisons for Experiments 1 and 2 with one degree of
freedom (Judd et al. 2009).

123

The results of Experiment 1 indicated that participants in
the Long-Tool condition estimated the targets as closer than
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participants in the No-Tool condition. This eVect emerged
even though the participants who held the baton were not
explicitly instructed to reach the targets with the baton.
More speciWcally, targets were seen on average 3.6 cm
closer in the Long-Tool condition. These results are consistent with those reported by Witt et al. (2005, Experiment 2)
in an explicit condition (diVerence of 7 cm), even though
the diVerence here is smaller. One possibility to explain this
diVerence is that participants in our study held a baton passively and did not have to reach the targets with it. So,
unlike the explicit condition of Witt et al. (2005, Experiments 1 and 2), the intention of use was clearly implicit
here, perhaps minimizing the magnitude of the tool eVect.
Another possibility is that we did not employ the same
visual matching task as Witt et al.’s (2005). In the present
study, participants had to compare two egocentric distances
(the distance between the participant and the target: R–T;
the distance between the participant and the comparison
point: R–C). By contrast, Witt et al. (2005, Experiments 2
and 3) asked participants to compare an egocentric distance
(the distance between the participant and the target) with an
allocentric distance (the distance between two points which
were positioned perpendicular to the line between the participant and the target). We thought that the procedure used
by Witt et al. (2005) could induce a certain degree of distortion of space. Perhaps, the smaller tool eVect observed
here shows that our procedure was less sensitive to this distortion.
The diVerence of 3.6 cm between the conditions was
much less than the 39 cm extension provided by the tool. As
suggested by Witt et al. (2005) “reachability is only one type
of information contributing to perceived distance. Optical
and oculomotor information also provide robust speciWcation
of apparent distance” (p. 884). In line with this, we interpret
the results of Experiment 1 as evidence that the implicit
opportunity to use a baton led participants to perceive targets
as reachable and, as a result, to see them closer.
Importantly, it is unlikely that this tool eVect resulted
from an experience-dependent expansion of the body
schema, causing an expansion of the limb representation to
encompass space occupied by the tool (e.g., Cardinalli et al.
2009; Farnè et al. 2007). There is a signiWcant literature in
neurosciences indicating that active tool use extends the
boundary of peripersonal space, i.e., the visual space immediately surrounding the body or parts of the body (Farnè
and Làdavas 2000; Holmes et al. 2007; Iriki et al. 1996;
Maravita et al. 2001). These studies have revealed that
active use, but not passive holding of a tool, increases the
salience of visual stimuli presented at the end of the tool. In
Experiment 1, participants had to hold a tool passively, and
yet we found a tool eVect which was smaller than the 39 cm
extension provided by the baton. Taken together, these
Wndings suggest that the tool eVect of Experiment 1 cannot
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be explained by a “passive” incorporation of the tool into a
dynamic representation of the participants’ body in space.
It is noteworthy that the tool eVect observed in Experiment 1 could be explained by two confounded variables. The
Wrst concerns the mere holding of the baton. The second is
the relevance of the baton. By relevance, we mean that the
baton was appropriate for the intended action, i.e., relatively
long enough to reach the targets. So, to distinguish between
these two alternatives, we asked participants to estimate distances holding passively a shorter baton (Experiment 2).

Experiment 2
Method
Participants
Ten new healthy participants took part in the study (nine
women, Mage = 22.1, SDage = 3.1). All participants were
right-handed, had normal or corrected-to-normal visual
acuity. Informed consent to procedures approved by the
Laboratory of Psychology and NeuroCognition (Grenoble,
France) was obtained from the participants, but they were
not aware of the ultimate goal of the experiment. The study
was conducted in accordance with the ethical standards of
the 1964 Declaration of Helsinki.
Materials and procedure
The methodological details of this experiment were the
same as in the Long-Tool condition of Experiment 1. The
only diVerence between the two experiments was that in
Experiment 2, participants held a baton which was shorter
than the long one used in Experiment 1 (diameter: 3 cm,
length: 15 cm).
Results
Studentized deleted residuals were inspected and no outliers
were found (Judd et al. 2009). Because of a virtual identical
experimental setting in Experiments 1 and 2, data from
both experiments were combined in a two-way ANOVA
with Tool (No-Tool vs. Short-Tool vs. Long-Tool) as
between-group factor, Actual Distance (77 vs. 82 vs. 87 vs.
92 vs. 97 vs. 102 cm) as within-subject factor, and the perceived distance as dependent variable.3

3
We designed Experiment 2 only after obtaining the results of Experiment 1. So, it is noteworthy that combining the data from Experiments
1 and 2 violates the statistical assumption of random assignment. Nevertheless, we think that there was no reason to believe that the samples
diVered.
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Results are shown in Fig. 2. The analysis revealed a
signiWcant main eVect of Actual Distance as the perceived
distance increased with the actual distance (F(1, 28) =
5,928.97, P < .001, 2 = .99). The main eVect of Tool was
also signiWcant (F(1, 28) = 17.18, P < .001, 2 = .38). More
precisely, participants who held the long tool underestimated the distance to target (M = 85.9 cm, SD = 39.5)
compared with participants from the Short-Tool group
(M = 91.7 cm, SD = 21.5; F(1, 28) = 15.29, P < .001,
2 = .35) and from the No-Tool group (M = 89.5 cm,
SD = 30.5; F(1, 28) = 6.63, P < .01, 2 = .19). However,
participants from the Short-Tool and the No-Tool groups
did not diVer signiWcantly in terms of distance estimation
(F(1, 28) = 2.35, P = .14, 2 = .08). The interaction eVect
between Tool and Actual Distance was signiWcant (F(1,
28) = 14.44, P < .001, 2 = .34). The eVect of Tool was signiWcant for all of the actual distances (P < .01). These
results show that holding a baton inXuenced perceived distance to the target only when it implicitly extended the
reach of the participants so that the target becomes reachable.
Mean perceived and actual arm length as well as the perceived arm length bias index for participants of the ShortTool group were 77.5 cm (SD = 9.3), 73 cm (SD = 4.7) and
1.06 (SD = 0.11), respectively. We conducted an ANOVA
with Tool (No-Tool vs. Short-Tool vs. Long-Tool) as
between-group factor for the three measures. This analysis
revealed no signiWcant diVerence (P > .05).
Since it has been shown that the perception of one’s
body size inXuences the perception of spatial layouts
(Linkenauger et al. 2011; Van der Hoort et al. 2011), and
since participants were not randomly assigned in the three
conditions, we ran twice the same analysis as before with
perceived arm length as covariate in one analysis and actual
arm length in the other. The main eVect of Tool remained
signiWcant when controlling for perceived (F(1, 27) =
16.84, P < .001, 2 = .38) and actual (F(1, 27) = 17.02,
P < .001, 2 = .39) arm length. Moreover, the interaction
eVect between Tool and Actual distance remained also signiWcant when controlling for perceived (F(1, 27) = 13.61,
P = .001, 2 = .34) and actual (F(1, 27) = 14.17, P < .001,
2 = .34) arm length. These results tend to indicate that our
Tool eVect on perceived distance cannot be accounted by
variation in perceived and actual arm length between
participants from the three groups.
We ran a complementary analysis to provide supplemental insights about the link between the perception of arm
length and the bias on perceived distance induced by the
Long-Tool condition. We computed a perceived distance
bias index as the ratio of perceived distance to actual distance. Only two signiWcant correlations were obtained, one
between perceived arm length and the perceived distance
bias index for participants in the No-Tool group (r = ¡.72,
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P = .02) and another between the perceived arm length bias
index and the perceived distance bias index for participants
in the No-Tool group too (r = ¡.86, P < .01). In broad
terms, the longer participants in the No-Tool group perceived their right arm, the shorter they perceived the distance to the target.
Discussion
The results of Experiments 1 and 2 showed that participants
in the Long-Tool condition perceived the targets as closer
than participants in the No-Tool condition and the ShortTool condition. These Wndings indicate that the tool eVect
of Experiment 1 could not be explained by the mere holding of the baton. In other words, participants in the LongTool condition perceived targets as closer because the
baton was appropriate to reach targets and not because they
merely held a baton.
It has been suggested that such eVects of non-visual factors on perception could be interpreted in terms of response
biases resulting from experimental demands (see Durgin
et al. 2009). For instance, holding the baton could have
made the purposes of the study transparent to the participants. If so, then we should have observed a tool eVect even
in the Short-Tool condition, but we did not. It is also noteworthy that special methodological precautions were taken
such as a between-group design and a cover story justifying
the presence of the baton. Finally, during the post-experiment debrieWngs, no participant reported to be aware of the
purpose of the study (Experiments 1 and 2).
We did not Wnd any signiWcant correlation between
actual arm length and the perceived distance bias index,
suggesting that distance perception would be scaled according to the perceived rather than actual size of the body (see
van der Hoort et al. 2011). In fact, the only signiWcant correlations were between the perceived distance bias index,
and the perceived arm length and the perceived arm length
bias index for participants in the No-Tool condition. One
possible interpretation is that space perception is scaled by
the constraints on intended action (ProYtt 2006). Perceived
arm length might be a critical variable when the intention is
to reach targets with the hand, but might be of secondary
importance when the intention is to reach with a tool. This
is consistent with some Wndings indicating, for example,
that aperture perception of people who intend to pass
through is scaled in terms of the shoulder width (Warren
and Whang 1987). But when people intend to pass through
an aperture while carrying a wide object, the critical variable is no longer the shoulder width but the object width
(Wagman and Taylor 2005). Likewise, in the Long-Tool
condition and the Short-Tool condition, the important variable could be the perceived “arm-plus-baton” length rather
than the perceived arm length so that the perceived arm
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length correlated only with estimations made in the
No-Tool condition. However, this interpretation remains
speculative because our experiments were not designed to
address this issue.

General discussion
Overall, our results indicated that participants in the LongTool condition perceived the targets as closer than
participants in the Short-Tool condition and the No-Tool
condition. This tool eVect emerged in an implicit condition,
that is, in a condition in which there was no explicit instruction to use a tool. The present study demonstrates that people integrate spontaneously the opportunity to use a tool in
implicit situations. In addition, we found that merely holding the baton did not inXuence distance perception, suggesting that a tool is integrated into space perception only when
it is relevant for possible actions. In sum, our contribution
is twofold. First, we provide indirect evidence for the dialectical theory of human tool use by demonstrating that
people intend implicitly and spontaneously to use a tool
when confronted with problem situations. Second, we bring
direct evidence for the action-speciWc account by showing
that merely holding a tool with the intention to reach targets
that are beyond arm’s reach but within the reach of the tool
is suYcient to inXuence distance perception. These two
points will be discussed in more detail below.
It has been assumed that perception allows people to
anticipate the actions they have to perform on the environment in order to satisfy a current goal (Gibson 1979; ProYtt
2006; ProYtt and Linkenauger in press; Shaw et al. 1982;
Witt 2011a). This perspective places a central emphasis on
the role played by intention, suggesting that people perceive only the actions aVorded by the environment that are
relevant to achieving a current goal. By contrast, it has been
postulated the existence of a direct, non-semantic route
between a structural description system that extracts the
visual features of objects and motor inputs (see Humphreys
2001; Yoon et al. 2002). In broad terms, the use of a tool
(e.g., a pencil) would require the extraction of sensory
information about object properties (light, rigid), which
could be translated directly into appropriate motor outputs
(grasping, writing). This direct route would allow humans
to extract automatically the tool actions the objects aVord
before intentions are formed (e.g., Tipper et al. 2006;
Tucker and Ellis 1998; Yoon et al. 2010; for limitations and
more discussions, see Anderson et al. 2002; Girardi et al.
2010; Phillips and Ward 2002; Osiurak et al. 2010, 2011).
As discussed above, Witt et al. (2005, Experiment 3)
reported that people who hold a tool but do not intend to
reach the targets do not perceive them to be closer. Targets
look closer when people have to use a tool while reaching
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to them as compared with people who reach with no tool
(Witt and ProYtt 2008; Witt et al. 2005, Experiments 1 and
2). Nevertheless, the problem is that, in these latter studies,
participants are instructed to use the tool, so that it is hard
to determine whether the tool eVect is due to the spontaneous intention of use or examiner’s instructions. This problem is solved by the present study because we showed that
the intention of use can spontaneously emerge in implicit
situations. In sum, taken together, our and these previous
Wndings indicate that it seems unlikely that objects’ features
are automatically extracted without any intention.
Note also that the direct route hypothesis suVers from
serious theoretical shortcomings (see Osiurak et al. 2010,
2011). How does the structural description system extract
objects’ features while the intention is not yet formed?
Consider the example of the short tool in the present study.
One possibility is that this short tool was perceived as long
because it was elongated. If so, then we should have
observed a tool eVect in the Short-Tool condition. But we
did not, notably because the short tool was not long enough.
Therefore, the other possibility is that the structural description system extracted the feature “short”. But, this is very
unlikely since this short tool could be long enough for short
distances. Future studies could be particularly interesting to
conWrm the idea that objects’ features cannot be extracted
without any intention.
In Experiment 1, if the intention to use the long tool
aVected the perception of all egocentric distances, then participants should have perceived not only the egocentric distances between them and the target (distances R–T) as
smaller, but also the egocentric distances between them and
the comparison point (distances R–C). If so, then no tool
eVect would have been observed. But we did obtain this
eVect. Consistent with this, Cañal-Bruland and van der
Kamp (2009) showed that action-speciWc eVects “occur for
objects that are related to the end goal of the action, but not
for objects that are related to intermediate action goals”.
Here, the target point was related to the end goal of the
intended tool action, whereas the comparison point was not.
The results of Witt (2011b) also reinforce this interpretation. In these studies she used an indirect measure of perceived distance (perceived shape or perceived parallelism).
She showed that when participants intended to reach the top
of the triangle with a baton, they perceived the triangles
shorter than when they intended to reach without the baton.
If every points of the triangle were perceived closer when
intending to reach the top with the baton, participants
would not have reported a shorter triangle. Taken together,
these Wndings encourage further investigation into whether
tool use aVects the perception of distances to all the
“objects” of the environment.
The main Wnding of the present study is that people
would integrate spontaneously the opportunity to use a tool,
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thereby conWrming the literature in anthropology and comparative psychology indicating that humans might be
unique because they use tools frequently and spontaneously
(e.g., Gibson 1993; Leroi-Gourhan 1971, 1973). The spontaneous emergence of the intention of use is central to the
theory of human tool use (Osiurak et al. 2010). However,
this theory is far from complete, notably because it does not
specify precisely in which conditions this emergence
occurs. We think that the present result is an interesting
starting point to determine the conditions of emergence of
human tool use. More speciWcally, we reported an interaction between Tool and Actual Distance indicating that the
farthest distances were systematically perceived as shorter
by participants in the Long-Tool condition compared with
participants in the No-Tool and Short-Tool conditions. This
could suggest that the human propensity to use tools is not
as systematic as we might think. People would use tools as
soon as the amount of physical eVort to perform an
intended non-tool action is considerably too large. This
somewhat counterintuitive conclusion has to be taken with
caution. Another possibility is that participants perceived
the nearest targets as within arm’s reach by leaning forward
even if we asked them to make estimation and reach targets
while maintaining contact with the back of the chair. We
are not saying that participants did not follow instructions,
but rather than they perhaps did not view the eVort
required to reach targets as too large, because the simple
non-tool action of leaning forward could solve it. Consistent with this, Carello et al. (1989, Experiment 1) showed
that people tend to overestimate the distance at which they
can pick up an object comfortably by extending the arm
while keeping the shoulder against the seat back. Nevertheless, the fact that the farthest targets were seen as
closer in the Long-Tool condition indicates that the
amount of eVort required to reach these targets was so
large that the intention of using the Long-Tool emerged.
Further studies are needed to distinguish between these
diVerent interpretations. We hope that the results here will
stimulate future research on the understanding of the relationships existing between tool use and eVort, perception,
action, and intention.
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