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Most human behavior takes place within a social envi-
ronment. Social coordination of behavior can be achieved 
by selecting and controlling one’s actions with regard to 
what other actors are doing, are about to do, or are poten-
tially capable of doing. For example, if an actor knows that 
a companion cannot lift a heavy object, the actor knows to 
provide assistance and, furthermore, can determine how 
much lifting force he or she must contribute so that the 
pair can lift the object together. Such instances of social 
coordination often depend critically on each actor’s ability 
to perceive and anticipate the actions of others. The same 
is true when an agent’s goal is to merely observe the be-
haviors of another agent, rather than to actively coordinate 
with the other agent, such as when a caregiver minds a 
child who is playing alone.

One perspective on social perception–action empha-
sizes the role of embodied simulation processes (motor 
resonance in the mirror neuron system) that are hypoth-
esized to enable observers to interpret and predict others’ 
actions via the observers’ own neural systems for move-
ment (e.g., Gallese, 2005; see also Sebanz, Bekkering, & 
Knoblich, 2006). A second perspective emphasizes the 
ability to perceive affordances (opportunities for action; 
J. J. Gibson, 1979) for other actors (Ramenzoni, Riley, 
Shockley, & Davis, 2008b; see also Fischer, 2003; Lamm, 
Fischer, & Decety, 2007). Although motivated by different 
theoretical assumptions, these two perspectives are not 
exclusive, and they may reflect complementary aspects of 
social perception–action (Knoblich & Sebanz, 2008). As 

was noted by Ramenzoni et al. (2008b), simulations can-
not be absolutely indeterminate or agent neutral (Pacherie 
& Dokic, 2006; cf. Gallese, 2005) or observers would usu-
ally fare rather poorly at predicting or understanding ac-
tions that require a tight metrical fit between another agent 
and the environment. Any cognitive processes related to 
predicting or understanding the actions of an agent thus 
need to have access to situated, context-sensitive infor-
mation about the agent’s action capabilities in a given 
environmental setting (i.e., what behaviors are afforded 
that agent by the environment). By this view, broad theo-
retical progress in social perception–action may depend 
on developing a more thorough understanding of social 
affordances.

Accordingly, in the present work, we did not measure 
or manipulate motor resonance in the mirror neuron sys-
tem or any other neural processes believed to be directly 
involved in embodied simulation, but instead, we focused 
on some unresolved issues regarding the perception of af-
fordances for others. It has been shown that in some cases, 
perceivers can prospectively estimate what is afforded 
an agent with a high degree of accuracy (Mark, 2007; 
Ramenzo ni, Riley, Davis, Shockley, & Armstrong, 2008; 
Ramenzoni, Riley, Davis, & Snyder, 2005; Ramenzoni, 
Riley, Shockley, & Davis, 2008a, 2008b; Stoffregen, Gor-
day, Sheng, & Flynn, 1999; Weast, 2009). Perceivers are 
sensitive to both body-scaled affordances, defined by the 
geometric fit between the actor and the environment, and 
action-scaled affordances, defined by dynamic properties 
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2005a, 2005c). It is often difficult to distinguish these pro-
cesses when documenting learning effects, and they are 
not  exclusive—both can occur to varying degrees and at 
varying points in the learning process.

Prior research has shown that perceivers can refine their 
estimates of another person’s maximum jumping-reach 
height if they are able to observe the person performing a 
related but nonidentical action, such as walking, because 
that activity is informative about the actor’s capabilities 
(Ramenzoni et al., 2008). Even without introducing new 
potential sources of information, providing a perceiver 
with repeated opportunities to sample the optic array 
might allow the perceiver to extract new information that 
may have previously gone undetected (Mark, Balliett, 
Craver, Douglas, & Fox, 1990). Mark et al. (see also Stoff-
regen, Yang, & Bardy, 2005) found that movement asso-
ciated with naturally occurring postural sway provided 
perceivers with new opportunities to extract information 
to support fine-tuning of affordance judgments when the 
perceivers’ action capabilities had been modified. This 
fine-tuning may have reflected attunement, calibration, 
or both.

The Present Study
In previous studies, we found that although perceivers 

are fairly accurate at perceiving maximum jumping-reach 
height affordances for themselves and an actor, some de-
gree of error—typically, underestimation on the order of 
10–15 cm (e.g., Ramenzoni et al., 2008)—was observed. 
This indicates room for improvement that could be 
achieved through learning. In the present study, we used 
procedures similar to those of Ramenzoni et al. (2008) 
to investigate processes of perceptual learning related 
to the perception of affordances for an actor. In Experi-
ment 1, we determined whether estimates of the maximum 
height one could reach by jumping improved in accuracy 
over time (i.e., with repeated opportunities to sample the 
optic array and to provide perceptual reports). Observers 
repeatedly estimated this affordance boundary for both 
themselves and an actor. A parallel pattern of change for 
self and actor affordance judgments could suggest that 
perception of another person’s actions is dependent on 
one’s own action capabilities. In contrast, different pat-
terns of change over time, such as an apparent learning 
effect for self-estimates but not for actor estimates, might 
suggest that dependence of actor estimates on one’s own 
action capabilities, if it occurs, may be limited to serving 
as an initial basis for ballpark estimates of an unfamiliar 
actor’s abilities. In Experiment 2, we determined whether 
watching an actor perform an action that required the gen-
eration of vertically directed force with the legs would 
lead to an improvement in perceivers’ estimates of the ac-
tor’s maximum jumping-reach height.

EXPERIMENT 1

Feedback about perceptual reports can serve to guide 
perceptual learning so that observers can correctly identify 
a specifying variable (i.e., a perceptual variable that maps 

of the actor (i.e., force generation, acceleration, etc.) in 
relation to the environment, for another person. However, 
it was often the case in many of the studies cited above that 
perceivers were less accurate at perceiving affordances for 
others than for themselves. It is not known whether this 
is due to the perceivers’ initially basing their estimates of 
what is afforded an agent on what is afforded themselves, 
nor is it known whether perceivers can learn to more ac-
curately perceive affordances for another. This study was 
directed at those two issues.

Do Perceived Affordances for  
Others Depend on the Self?

Ramenzoni et al. (2008) found that after watching an 
actor walk while the actor wore ankle weights that reduced 
his or her maximum jumping-reach height, observers who 
were not explicitly aware of the presence of the weights 
provided appropriately lower perceptual category bound-
aries (i.e., the boundary separating what could be reached 
by a vertical jump and what was out of reach) than they 
provided for the actor when he or she was unencumbered. 
The result indicates that observers are often quite sensitive 
to the action capabilities of others or at least to changes 
in action capabilities. A follow-up study (Ramenzoni 
et al., 2008a) showed that perception of the maximum 
jumping-reach height affordance for another person was 
also influenced by changes in the observer’s own action 
capabilities. When ankle weights were attached to the ob-
server (reducing the observer’s own maximum jumping 
height), the observer’s estimates of an unencumbered ac-
tor’s jumping height were lower than estimates obtained 
by observers who were not wearing ankle weights. This 
finding suggests that the observer’s own action capabili-
ties influence perception of the limits of another person’s 
action capabilities.

Although perceptual reports of what is afforded an 
actor are not completely determined by the observer’s own 
action capabilities (cf. Gallese, 2005)—observers can dis-
tinguish what actors with different abilities can do—they 
are not completely independent of the observer, either. 
The dependence between the perceiver’s own action ca-
pabilities and estimates of affordances for another person 
might, however, diminish with perceptual experience and 
learning. It is critical to characterize any such changes, be-
cause the presence or absence of learning effects will need 
to be accounted for by any model of social perception–
action, whether inspired by embodied simulation, ecologi-
cal psychology, or some hybrid of the two.

Learning to Perceive Affordances
Changes in affordance judgments might arise through 

perceptual attunement or calibration (e.g., Fajen, 2005b; 
Fajen & Devaney, 2006; Hove, Riley, & Shockley, 2006). 
Attunement involves a change in the informational 
variable(s) selected as the basis for an action or perceptual 
response (E. J. Gibson, 1991; J. J. Gibson, 1966; Jacobs 
& Michaels, 2006), whereas calibration refers to the scal-
ing of actions or perceptual reports with reference to a 
given level of the detected informational variable (Fajen, 
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ley within a vertical range of 150–302 cm from the ground (see 
Figure 1).

Procedure. Maximum jumping-reach height was defined as the 
maximum height at which the cylinder could be grasped while per-
forming a vertical jump (i.e., no steps were allowed) without mak-
ing preparatory arm swings prior to the jump to create momentum, 
and with the preferred arm extended overhead. This definition was 
provided to the participants prior to beginning the experiment, but 
the participants did not perform the actual jumping task until all 
trials had been completed. The participants therefore did not see the 
other member of the pair perform the task until the experiment was 
over, although they did have opportunities to observe each other 
walking around the laboratory during the experiment before data 
collection occurred (cf. Ramenzoni et al., 2008). At the conclusion 
of the experimental trials, each participant performed the jumping-
reach task. Jumps were made to grasp the same object for which es-
timates were made, in front of the same experimental apparatus. The 
first jump was made with the object at the average height that the 
participants had estimated for themselves. Depending on whether 
the participants could reach the object while jumping, the height of 
the object was varied over three subsequent trials. Each participant’s 
maximum jumping-reach height was determined as the greatest of 
the three attempts.

In all conditions, the observers stood 3 m from the wall that 
served as the backdrop for the target cylinder. The actor was sta-
tioned directly beside the apparatus (from the observer’s perspective, 
to the right side) at all times, allowing the observer to view both 
the actor and the apparatus concurrently. Both the observer and the 
actor were instructed to stand in place with their arms at their sides 
for the duration of the experiment. The actor was blindfolded and 
wore headphones playing music to prevent influence by hearing the 
perceptual estimates given by the observer.1

Perceptual reports were obtained using the method of adjust-
ments (Guilford, 1954). The participants verbally instructed an ex-
perimenter who, while standing out of sight behind the apparatus, 
alternately raised or lowered the object by means of a rope and 
pulley until the observer indicated that the object was just at the 
perceived maximum jumping-reach height for the observer or for 

unambiguously to the property that the observer intends 
to perceive) and can properly calibrate their responses 
(e.g., Withagen & Michaels, 2005). However, Mark et al. 
(1990) showed that even in the absence of explicit feed-
back, perceivers are capable of refining their estimates 
of what is afforded. In that study, participants were asked 
to make judgments relative to the sit-on-ability of a chair 
(the extent to which it could be sat on). The participants’ 
sitting ability (i.e., the maximum height of a chair upon 
which they could sit) was manipulated by having them 
wear 10-cm blocks on their feet, effectively increasing 
each person’s maximum sitting height by 10 cm. The par-
ticipants could improve their judgments of sit-on-ability 
(they could account for the change in action capabilities 
resulting from the attached blocks) even in the absence 
of practice or explicit feedback, as long as they were 
given the opportunity to make basic movements, includ-
ing postural sway. When postural sway was reduced and 
the participants were forced to remain stationary, no such 
improvement took place. These findings were replicated 
by Stoffregen et al. (2005), who furthermore identified 
changes in postural sway that were directly tied to success-
ful perceptual learning. Postural sway may have served an 
exploratory function in those studies, generating percep-
tual information that revealed invariants characterizing 
the observer’s situated relation to the environment. Per-
ceptual exploration of this kind can provide opportunities 
for perceptual learning (attunement or calibration) when 
explicit feedback is unavailable (Withagen & Michaels, 
2005). The main goal of Experiment 1 was to determine 
whether improved accuracy in perception of an affordance 
(i.e., perceptual learning) that occurs when making esti-
mates for oneself (Mark et al., 1990) is likewise seen for 
similar affordance judgments for another, when feedback 
is not provided to the observer. This permitted an exami-
nation of the relative dependence (or independence) of 
affordance estimates for an actor on the observer’s own 
perceived action capabilities.

Method
Participants. Twenty participants ranging in height from 151 to 

187 cm (M  169.5  11.5 cm) and in maximum jumping-reach 
height from 209.5 to 294 cm (M  248.1  24.95 cm) reported 
to the laboratory in pairs. There was a significant positive correla-
tion between participant height and maximum jumping-reach height 
(r  .78, p  .05), as well as a modest yet significant correlation 
(r  .48, p  .05) between height and vertical jump (i.e., maximum 
jumping-reach height  reaching height). The participants were not 
assigned to pairs on the basis of any criterion, nor were they ran-
domly assigned by the experimenter; pair membership was deter-
mined by the participants’ choosing the same experiment time slots. 
The paired participants differed in height by, on average, 21.10  
7.13 cm (range  11.5–35 cm), and differed in maximum jumping-
reach height by, on average, 38.85  15.90 cm (range  11–62 cm). 
On a given trial, each member of the pair was assigned the role 
of either observer or actor. The participants swapped roles midway 
through the experimental session.

Apparatus. The observers were asked to make estimates of the 
limits of their own maximum vertical jumping reach or that of the 
actor when jumping to grasp a small (5  4 cm) cylindrical object 
suspended from the ceiling. The cylinder was suspended in front 
of a uniform black wall and could be raised or lowered via a pul-

Figure 1. Apparatus. Participants directed an experimenter 
to raise or lower the small cylinder until they felt that it was just 
within reach if they or the actor (depending on experimental con-
dition) were to jump from a standing position to reach it.
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time for the observer, but estimates for the actor remained 
constant over trials.

We also examined patterns of correlation between the 
perceptual estimates (for both the observer and the actor) 
and the participants’ height and jumping-reach height for 
Trials 1 and 10. The participant height and self-estimates 
were significantly correlated for Trial 1 (r  .80, p  .05) 
and Trial 10 (r  .73, p  .05), as were the self-estimates 
and maximum jumping-reach height for Trial 1 (r  .91, 
p  .05) and Trial 10 (r  .91, p  .05). For Trial 10 only, 
the correlation of self-estimates with maximum jumping-
reach height was significantly stronger than the correla-
tion of self-estimates with participant height [t(17)  

2.52, p  .05]. For the actor estimates, the estimates 
in Trial 10 (but not Trial 1) were significantly correlated 
with the actor’s maximum jumping-reach height (r  .55, 
p  .05).

Hierarchical regressions were also employed to statisti-
cally control for the significant correlation between the 
participants’ height and their jumping-reach height. Mod-
els were constructed for estimates on Trials 1 and 10, with 
actor height and maximum jumping-reach height as fac-
tors. A model including participant height accounted for a 
significant amount of variance for self-estimates on Trial 1 
(r2  .64) [F(1,18)  31.80, p  .01] and on Trial 10 
(r2  .53) [F(1,18)  20.22, p  .01]. Entering maximum 
jumping-reach into the model accounted for substantially 
more variance on both Trial 1 (r2  .85) [F(2,17)  46.84, 
p  .01] and Trial 10 (r2  .80) [F(2,17)  39.58, p  
.01]. For the actor estimates, a model including the actor’s 
height accounted for a significant amount of variance for 
Trial 10 only (r2  .38) [F(1,18)  10.91, p  .01], and 

the actor, depending on the condition. The observers were allowed 
to fine-tune their responses during a given trial until they were satis-
fied. Between trials, the observers closed their eyes while the exper-
imenter reset the apparatus. Successive ascending– descending esti-
mates were averaged as 1 trial. Each participant completed 10 such 
trials for self-estimates and 10 trials for actor estimates, with self 
and actor trials presented in alternating blocks of 2 trials. Block 
order was counterbalanced across participants. When all of the tri-
als were completed for the first participant, the members of the pair 
switched roles.

Results and Discussion
Averaged across trials, the participants were fairly ac-

curate overall but exhibited a tendency to underestimate 
maximum jumping-reach height for themselves (mean 
estimate  237.04  27.95 cm; mean error  mean 
estimate  actual jumping-reach height  11.19  
33.40 cm) and for the actor (mean estimate  234.23  
15.44 cm; mean error  13.99  27.79 cm). The initial 
self and actor responses differed, on average, by less than 
0.05 cm.

To determine the stability of the self-estimates and actor 
estimates over time, an ANOVA on perceived maximum 
jumping-reach height was conducted with judgment type 
(self vs. actor) and trial (Trials 1–10) as within-subjects 
factors.2 The analysis revealed a significant main effect of 
trial [F(9,171)  3.12, p  .05, 2

p
  .14]. The judgment 

type  trial interaction was also significant [F(9,171)  
3.03, p  .05] (see Figure 2) and was as strong as the trial 
main effect ( 2

p
  .14). Follow-up ANOVAs revealed a sig-

nificant effect of trial for self-estimates [F(9,171)  5.65, 
p  .05, 2

p
  .23] but not for actor estimates ( p  .05). 

The estimates increased and became more accurate over 
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Figure 2. Results of Experiment 1. Mean perceptual estimates of maximum 
jumping-reach height for the self and for the other participant as a function of 
trials. Analyses showed that self-judgments increased significantly over trials; 
specifically, Trials 2 and 3 were significantly different from Trials 7–10. For 
the actor judgments, there was no significant trial effect. The dashed line at 
the top of the plot represents the actual mean maximum jumping-reach height 
( JWRmax) across all participants (each participant acted as both self and other, 
so the same line indicates JWRmax for self-estimates and actor estimates). Error 
bars correspond to one standard error.
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EXPERIMENT 2

During the period of time over which estimates were 
collected in Experiment 1, the perceivers were appar-
ently unable to discover an informational variable, or a 
new mapping from variable to perceptual report, that sup-
ported improved accuracy of perceiving an affordance for 
another. In contrast, the participants exhibited increased 
accuracy in perceiving an affordance for themselves. Pro-
viding explicit feedback to perceivers about the accuracy 
of their estimates for an actor would likely result in im-
proved performance, but that might reflect the perceivers’ 
ability to use explicit feedback more so than their ability 
to learn to prospectively perceive the limits of an agent’s 
action capabilities.

Previous findings have demonstrated that the kinemat-
ics of an actor’s movements are sufficient to inform ob-
servers about that actor’s capabilities (Ramenzoni et al., 
2008; Stoffregen et al., 1999). According to the kinematic 
specification of dynamics (KSD) principle (Runeson, 
1977; Runeson & Frykholm, 1983; Runeson, Juslin, & 
Olsson, 2000), the kinematics and dynamics of an event 
are specific to one another (i.e., they relate in a one-to-
one fashion), because the forces and masses lawfully de-
termine the resulting motion according to Newton’s laws. 
From this principle of specificity, it follows that informa-
tion related to the underlying dynamics of an event (or 
action) may be available in the kinematics of the event. 
Moreover, the salience of the kinematic information has 
been shown to influence perceptual accuracy. Bingham 
(1987) showed participants point-light displays of the ki-
nematics of actors curling a handheld weight. Although 
the participants’ perceptual reports scaled proportionally 
to the actual weight in all cases, when the kinematics were 
degraded by excluding joints in the display, the partici-
pants’ ability to distinguish differing amounts of weight 
also decreased. The kinematics of a person’s movement 
patterns—the patterns of displacement, velocity, and ac-
celeration of the limbs and body segments—thus may 
be informative about the person’s dynamic action capa-
bilities, such as the person’s capacity to produce force 
for jumping. How high a person can jump is determined 
by an actor’s ability to produce appropriately patterned 
vertical force impulses relative to the actor’s mass. On 
the basis of these considerations, we hypothesized that 
providing perceivers with information about a person’s 
dynamic (i.e., force production)  capabilities—even in 
the context of a behavioral (lifting/squatting) task that 
differed from the behavior about which the perceivers 
were to make judgments ( jumping)—would enable the 
perceivers to more accurately gauge the actor’s action 
capabilities and to improve their estimates of what is af-
forded that actor.

Perceivers initially provided two sets of estimates be-
fore watching the actor perform the lifting task. Then they 
watched the actor repeatedly lift (squat) 10% of his body 
mass. We expected that observing the actor perform the 
lifting task could inform the observers about the actor’s 
ability to produce force with the legs in order to raise a 

including the actor’s maximum jumping-reach height did 
not account for any more variance.

The changes in self-estimates were apparent by Trial 4 
and appear to have leveled off by Trial 7, at which point 
there remained an approximately 8.66-cm underestima-
tion of maximum jumping-reach height. The improved 
accuracy over trials for the self-judgments could reflect 
a process of attunement (the perceivers may have settled 
on a different variable by Trial 7 than they used on Trial 1) 
or perhaps, instead, a process of calibration, whereby the 
perceptual reports were anchored in the same variable but 
scaled differently. It is not possible to differentiate these 
possibilities using the present data. However, consistent 
with the interpretation of a change in variable use, the re-
sults of the regression analyses revealed that by the final 
trial, the self-estimates were more strongly correlated with 
actual jumping-reach height and less strongly correlated 
with participant height.

Estimates for the actor fluctuated somewhat but did not 
change systematically over trials. By Trial 10, those es-
timates were modestly correlated with the actor’s actual 
maximum jumping-reach height, but the hierarchical re-
gression results suggest that this may have been carried by 
the correlation of actor height and jumping-reach height. 
Although the self-estimates and actor estimates were ini-
tially similar, the difference in how they varied over time 
suggests some degree of independence of the ability to 
perceive affordances for another person from the ability to 
perceive affordances for the self, a result broadly consis-
tent with other studies (Fischer, 2003, 2005; Ramenzoni 
et al., 2008b). A similar pattern of change in self-estimates 
and actor estimates over trials would have suggested a 
strong dependence of actor affordance estimates on the 
perceivers’ own (actual or perceived) action capabilities. 
The results indicate otherwise, however. The absence of 
changes over trials in estimates for the actor suggests the 
relative independence of estimates for the actor from the 
learning processes (whether attunement, calibration, or a 
combination) that led to changes in self-estimates.

Although body sway or some other exploratory process 
might have provided the participants with the opportu-
nity to improve estimates for themselves (cf. Mark et al., 
1990; Stoffregen et al., 2005), any such processes did not 
lead to changes in the participants’ estimates of maximum 
jumping- reach height for the other person. In Experi-
ment 2, we determined whether participants’ estimates of 
maximum jumping-reach height for an actor changed if the 
observers were allowed to watch an actor perform a task 
that was functionally related (but not identical) to jumping: 
squatting to lift a weight. Squatting is related to jumping 
inasmuch as it requires generation of vertical ground re-
action force through contractions of the musculature of 
the legs. We asked whether watching an actor perform a 
task that shared this functional requirement with jumping 
would enable the observers to more accurately gauge the 
actor’s action capabilities, relative to watching the actor 
perform a different task (rotating about the torso), which 
did not share the same functional requirements as produc-
ing a maximal vertical jump (cf. Ramenzoni et al., 2008).
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Apparatus. The apparatus from Experiment 1 was used along 
with a 134-cm-long, 11-cm-diameter tube containing weights equal-
ing 10% of the actor’s body mass (8 kg).

Procedure. The procedures for the second experiment closely fol-
lowed those in Experiment 1. The participants made estimates about 
the maximum limit of their own vertical jumping reach, as well as 
that of the actor. Estimates were again obtained using the method of 
limits and, as with Experiment 1, consecutive  ascending–descending 
estimates were averaged together as one trial. Eight total experimen-
tal trials were presented in alternating blocks of two successive trials 
for the self and two successive trials for the actor. The order of judg-
ment type conditions (self vs. actor) was counterbalanced across 
blocks and across participants.

At the midway point (after Trial 4), the experimental and control 
groups watched the actor perform the lifting or twisting task, respec-
tively. Both the participant and the actor were led into an adjoining 
room. The participant and actor faced one another, standing 2 m 
apart. The participant was instructed to watch the actor perform ei-
ther the squatting or the torso-rotation task, depending on the group 
assignment for the participant. In the control condition, the partici-
pant observed the actor, who stood rotating his torso from one side 
to another a total of 15 times. The rotation task did not involve any 
flexion or extension about the ankle, knee, or hip: The actor stood 
upright, with his legs straight, and twisted about the waist while 
holding his hands at his waist. In the experimental condition, the 
participant observed the actor lifting a tube, using a standard squat 
weight-lifting technique. The actor held the tube at chest level with 
both hands. While holding the tube, the actor lowered his torso by 
bending at the knees and keeping his back straight until his knees 
were flexed approximately 90º and his thighs were parallel to the 
floor; at this point the actor stopped and raised himself back to a 
standing position. The actor lifted the tube in this manner a total 
of 15 times. Just prior to observing the actor, the participants were 
given the opportunity to haptically perceive the tube’s mass by lift-
ing it once in a similar manner. At the completion of the actor’s task, 
both the participant and the actor returned to the other room and 
completed the remaining trials.

mass (Dowling & Vamos, 1993) and would thereby en-
able the perceivers to improve the accuracy of their per-
ceptual estimates of the actor’s maximum jumping-reach 
height. The estimates provided for the actor before and 
after watching the actor lift the mass were compared with 
estimates provided by a group of control participants who 
observed the actor perform a task that did not share un-
derlying dynamics with jumping—standing while rotating 
the torso (i.e., twisting side-to-side about the waist). The 
participants in both groups also provided repeated esti-
mates of their own maximum jumping-reach height.

On the basis of the results of Experiment 1, we expected 
to observe a significant improvement in perceptual esti-
mates over time for self-estimates for both the experimen-
tal group and the control group. We furthermore expected 
the actor estimates to become more accurate for the experi-
mental group after the observers watched the actor perform 
the lifting task but not to change for the control group.

Method
Participants. Thirty participants, ranging in height from 151.5 to 

196 cm (M  170.6  11.12 cm) and in maximum jumping-reach 
height from 220.2 to 298 cm (M  252.86  21.58 cm) were asked 
to make maximum jumping-reach estimates for themselves and an 
actor. The actor, who was 180 cm tall, weighed 77.27 kg, and had 
a maximum standing reach of 215.1 cm and a maximum jumping-
reach height of 280.2 cm, was the same for all of the participants. 
The participants were randomly assigned to each group (n  15 for 
each group). There was a significant positive correlation between 
participant height and maximum jumping-reach height for each 
group (experimental, r  .84, p  .05; control, r  .86, p  . 05) 
and a significant correlation between height and vertical jump for 
the control (r  .54, p  .05) but not for the experimental group 
(r  .46, p  .05).
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Figure 3. Results of Experiment 2. Mean perceptual estimates of maximum 
jumping-reach height for the observer and for the other actor as a function 
of block (before and after watching the actor perform either the twisting or 
the lifting task) for the control and experimental groups. The bars at the right 
represent the actual mean maximum jumping-reach height (JWRmax) for the 
participants (depicted in black) and the actor (depicted in white). Results indi-
cate a significant block effect for self-estimates in both groups, but a significant 
block effect was observed for actor estimates only in the experimental group. 
Error bars correspond to one standard error.
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These results support the idea that individuals may be 
able to acquire knowledge about another person from the 
other person’s movement patterns. However, this ability 
seems to be limited to the case of observing movements 
that are functionally related to the task being judged. Kin-
ematic patterns relating to one class of body movements 
can be informative about a nonidentical, but functionally 
similar, class of body movements. Although the specific 
force generation requirements of squatting and jumping 
are not identical, both tasks involve the capacity to gener-
ate vertical force by contracting the leg muscles and pro-
ducing angular accelerations of body segments about the 
ankles, knees, and hips. These findings suggest that this 
similarity was sufficient to allow the participants to im-
prove perceptual estimates (i.e., to learn) about the actor’s 
capacity to perform a vertical jump (cf. Ramenzoni et al., 
2008). Perceivers might thus gain the ability to prospec-
tively determine the limits of a person’s action capabilities 
by watching the person perform functionally related ac-
tions, without ever watching the person perform the exact 
action in question.

GENERAL DISCUSSION

The main focus of this study was on the estimates that 
the participants provided for the actor. Experiment 1 
showed that those estimates, which were initially very 
close to the estimates provided by the participants for 
themselves, did not change over trials, in contrast to the 
participants’ self-estimates, which increased significantly 
(and became more accurate) over trials. Consequently, the 
accuracy of the self-estimates and the actor estimates was 
quite different on the last trial. That pattern of results has 
two related implications.

First, the results speak to the relative independence of 
perceptual judgments of what is afforded the self versus the 
other. We did not measure or manipulate information inde-
pendently of the material basis of the jumping-reach affor-
dance in this study (a dissociation that would be required in 
order to make definitive claims about information usage). 
However, it appears that by the end of the experiment, if 
not even at the beginning, the participants relied on differ-
ent sources of information when making the two types of 
judgments. For example, the participants may have relied 
on some relation between eye-height-scaled visual infor-
mation (cf. Mark et al., 1990; Ramenzoni et al., 2008b) and 
proprioceptive information about force production capac-
ity (Ramenzoni et al., 2008a) for making self-judgments 
and (visual) kinematic information (Ramenzoni et al., 
2008) relative to proprioceptive information about their 
own force production capacity (Ramenzoni et al., 2008a) 
when making actor judgments. Alternatively, it is pos-
sible that over trials, the participants became differently 
calibrated to the same informational quantity and scaled 
their self-estimates versus actor estimates differently in re-
sponse to the same perceptual variable(s). Future research 
must be directed at independently manipulating these po-
tential information sources.

Regardless of the possible informational basis for the 
perceptual estimates, the results suggest a divergence 

Results and Discussion
Trial estimates for each participant were averaged to 

yield one mean estimate per condition (self vs. other, 
before vs. after viewing the actor) per participant for 
both the experimental group and the control group (see 
Figure 3). Averaged across viewing blocks, the control 
group exhibited a tendency to underestimate maximum 
jumping-reach height for themselves (mean estimate  
241.06  21.20 cm; mean error  mean estimate  actual 
jumping-reach height  13.34  13.47 cm) and for the 
actor (mean estimate  255.76  13.87 cm; mean error  

24.44  13.87 cm). A similar tendency was found for 
the experimental group in their self-estimates (mean es-
timate  238.78  21.58 cm; mean error  17.70  
11.59 cm) and those for the actor (mean estimate  
250.56  15.28 cm; mean error  −29.64  15.28 cm).

An ANOVA was conducted on the estimates with judg-
ment (self vs. other) and block (first block—before watch-
ing the actor—vs. second block—after watching the actor) 
as within-subjects factors and group (experimental vs. 
control) as a between-subjects factor. The analysis revealed 
significant main effects of judgment [F(1,28)  21.93, p  
.05, 2

p
  .44] and block [F(1,28)  27.92, p  .05, 2

p
  

.50]. The group  block [F(1,28)  6.80, p  .05, 2
p
  

.20] and the judgment  block  group [F(1,28)  5.19, 
p  .05, 2

p
  .16] interactions were also significant.

Follow-up ANOVAs were performed to further inves-
tigate the significant three-way interaction. An ANOVA 
was performed on the data separately for each judgment 
type. For the self-estimates, there were significantly larger 
(and, consequently, more accurate) estimates for the sec-
ond block than for the first block [F(1,28)  11.28, p  
.05, 2

p
  .29], regardless of group. An analysis of the 

estimates provided for the actor revealed a main effect of 
block [F(1,28)  15.16, p  .05, 2

p
  .35] and also a sig-

nificant block  group interaction [F(1,28)  6.31, p  
.05, 2

p
  .18]. The interaction was driven by the experi-

mental group participants providing significantly larger 
estimates for the actor in the second block than in the first 
block [t(14)  5.95, p  .05]. No difference between 
blocks was found for the estimates for the actor provided 
by the control group ( p  .05).3

The results showed that the participants’ self-estimates 
of maximum jumping-reach height became more accurate 
in the second block than they were in the first block. Such 
an increase in accuracy, which was observed for the par-
ticipants in both the control group and the experimental 
group, was expected on the basis of the results of Experi-
ment 1.4 The control group’s estimates for the actor’s max-
imum jumping-reach height did not change across blocks, 
also similar to the findings of Experiment 1. However, the 
experimental group’s estimates were more accurate in the 
second block, after they had observed the actor perform-
ing the lifting task, than in the first block. Watching the 
actor perform a task related to the dynamics of jumping 
helped the perceivers improve the accuracy of their esti-
mates of the actor’s jumping-reach capabilities. Watching 
the actor perform an unrelated action (the torso-rotation 
task witnessed by the control group) did not help the par-
ticipants gauge the actor’s jumping-reach capabilities.
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their dynamic action capabilities. Perceivers may become 
sensitive to patterns of stimulation across different ener-
getic (i.e., optical and mechanical) media—to patterns in 
the global array (Stoffregen & Bardy, 2001)—that relate 
to how high they can jump.

In contrast, viewing an actor who is simply standing 
does not seem to reveal in any obvious way the underly-
ing dynamic properties of that actor. In Experiment 2, we 
found that providing observers with opportunities to view 
the actor exercising his dynamic action capabilities could 
help the perceivers provide more accurate perceptual re-
ports of the boundary between what was reachable by the 
actor via a jump and what was not. The manipulation in 
Experiment 2 was motivated by findings that observers 
are able to acquire knowledge about the underlying dy-
namics (forces, mass, momentum exchange) of an event 
(Kim, Turvey, & Carello, 1993; Runeson & Vedeler, 1993) 
on the basis of kinematic visual information. For instance, 
observers are able to accurately estimate the weight of a 
hefted object, as well as the amount of effort exerted by the 
actor performing the activity, on the basis of a point-light 
display of an actor lifting the object (Bingham, 1987; see 
also Runeson & Frykholm, 1983; Shim, Carlton, & Kim, 
2004). This ability to perceive dynamics from purely kine-
matic displays is explained as a consequence of the lawful, 
causal relation of dynamics to kinematics—the KSD prin-
ciple (Runeson, 1977; Runeson & Frykholm, 1983).

Along with the KSD principle, other findings demon-
strate that information gained from one activity can im-
prove the perception of one’s action capabilities for another 
activity with related dynamics (Oudejans, Michaels, Bak-
ker, & Dolné, 1996). Together, these considerations led us 
to hypothesize that perceivers might benefit from watching 
an actor engage in movements related (but not necessarily 
identical) to the target action when making judgments for 
others (Ramenzoni et al., 2008). That is, kinematic patterns 
associated with one class of body movements (squatting/
lifting) may inform perceivers about another, nonidenti-
cal class of body movements ( jumping), if the movements 
share the same underlying dynamic capacities. In contrast, 
observing a movement that did not depend critically on the 
capacity to produce vertical force impulses with the legs 
(twisting the torso) was not expected to support improved 
perceptual accuracy. As was hypothesized, when the par-
ticipants viewed the actor performing the dynamically re-
lated squatting/lifting task, their estimates of the actor’s 
maximum jumping-reach height improved, but watching 
the actor perform the twisting task did not improve the esti-
mates. Our findings do not speak to whether the perceivers 
became attuned to a variable specific to jumping capacity 
or to a more general variable that captures the vertical force 
production capacity of an actor (i.e., leg strength), which 
could map to more than one affordance (e.g., maximum 
jumping-reach height and maximum weight that can be 
lifted by squatting). In any case, however, the data demon-
strate that the salience of the variable in question (general 
vertical force production capacity or jumping capacity) is 
a function of the type of movement of the actor, suggest-
ing that for perceiving maximum jumping-reach height, 
the kine matics of squatting were more useful than the 

between perceiving affordances for oneself and perceiv-
ing affordances for another person. Even if judgments of 
affordances for another person are affected by the per-
ceiver’s own action capabilities or situated relation to the 
environment, as has been suggested in previous studies 
(e.g., Ramenzoni et al., 2008a), the present results indi-
cate that affordance judgments are not entirely dependent 
on or determined by attributes of the perceiver. If that 
were the case, the self-judgments and the actor judgments 
would have changed over trials in the same fashion. This 
finding is inconsistent with embodied simulation models 
that claim a strong dependency on the observer’s own ac-
tion capabilities (e.g., Gallese, 2005).

The second implication of the results of Experiment 1 
is the possibility that there was information for learning 
(Jacobs & Michaels, 2007) that enabled the perceivers to 
improve estimates for themselves, but such information 
was either not available or may have gone undetected or 
simply unused with regard to modifying estimates for the 
actor. As it was conceived by Jacobs and Michaels (2007) 
in their direct learning approach, information for learn-
ing refers to variables that specify how to reduce percep-
tual error or nonoptimality of perception–action. Postural 
sway or other exploratory movements of the eyes or head 
(J. J. Gibson, 1966) were apparently sufficient in the case 
of self-estimates to allow the perceivers to improve the 
accuracy of their responses (Mark et al., 1990; Stoffregen 
et al., 2005) but were apparently insufficient in the case of 
estimates for the actor. Because the perceivers in Experi-
ment 1 did not show spontaneous improvement in their 
estimates for the actor, in Experiment 2, we attempted to 
provide a means of inducing perceptual learning about 
the action capabilities of the actor. This was accomplished 
by allowing the perceivers to view the actor perform a 
task that shared its underlying dynamics with jumping 
(i.e., producing vertically directed force through lower-
limb muscular contractions). The results of the present 
study contribute to the recently introduced direct learning 
approach by demonstrating that explicit feedback about 
the accuracy of reports may not be required for learning. 
Simply providing perceivers with a salient source of new 
information may help the perceivers improve their percep-
tual estimates. Once again, however, our claims about in-
formation must be qualified, because we did not indepen-
dently manipulate the informational and material bases 
for the maximum jumping-reach affordance.

Kinematic Specification of Action-Scaled 
Affordances for an Actor

Jumping and reaching is a dynamic movement that de-
pends largely on the forces that an actor is able to generate 
at a particular time. It could be argued that the veridical 
perception of maximum jumping-reach height requires 
the perceiver to have knowledge related to these dynamic 
properties. For the self, perception is continuously a 
multi modal affair. That is, information in the optic array 
is available concurrently with other types of information 
(e.g., proprioceptive information about body mass and 
dimensions, sensations related to muscular exertion or fa-
tigue, etc.) that provide participants with knowledge about 
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accuracy of judgments for the self did not appear to have 
a direct influence on judgments for the actor; instead, both 
types of judgment appeared to rely on distinct processes. 
Individuals were able to become more accurate in perceiv-
ing what an environment afforded another only when they 
observed the actor perform an action related to jumping.

These findings may also provide some insight as to the 
factors that might constrain simulation mechanisms. Ac-
cording to embodied simulation advocates (e.g., Gallese, 
2005; Gallese & Goldman, 1998), motor simulations are 
the result of mapping the actions of another person to the 
perceiver’s own neural capacity to produce those actions. 
One theoretical implication of this view is that perceptions 
of another person’s (past, present, and possible future) ac-
tions are tightly bound to one’s own action capabilities. 
In Experiment 1, this view would predict that perceptual 
judgments for the self and the other exhibit similar pat-
terns over time. That is, changes in judgments concern-
ing the action capabilities of the self would influence and 
would thus be accompanied by similar changes in percep-
tual judgments concerning another. The present results 
were not consistent with that prediction. They suggest, 
instead, that in order for simulation mechanisms to func-
tion adaptively and accurately, they must not only have 
online access to concurrent visual information (Fischer, 
2005; Ramenzoni et al., 2008b), but the observer must be 
attuned and calibrated to the right action-relevant visual 
parameters related to the agent’s action capabilities.
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