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Abstract. Proffitt’s embodied approach to perception is deeply indebted to Gibson’s ecological 
approach to visual perception, in particular the idea that the primary objects of perception are 
affordances or what the environment offers for action. Yet, rather than directly addressing affordance 
perception, most of the empirical work evaluating Proffitt’s approach focuses on the perception of 
spatial properties of the environment. We propose that theoretical and empirical efforts should be 
directed toward an understanding of the relationship between affordance perception and spatial 
perception, keeping in mind that this relationship is nontrivial because affordance perception is 
dichotomous, whereas the perception of spatial properties is gradual. We argue that the perception of 
spatial properties of the environment is enslaved by affordance perception, most notably at the critical 
boundaries for action. To empirically scrutinize this proposition, and to solve issues raised regarding 
the validity of several empirical findings, we call for joint research efforts to further understanding of 
embodied perception.
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Imagine yourself on a hiking trip. You arrive at the bottom of a hill, look at its steep slant and feel your 
weary-legs. Do you perceive the hill as climbable, or not? Proffitt’s theory of embodied perception 
argues that the visual perception of what the hill offers for action is grounded in the potential costs of 
the action relative to the current action capabilities (Proffitt, 2006). If costs are high—for example, 
because you are fatigued and hence are more likely to stumble and fall when climbing the hill—, then 
the hill appears steeper than it actually is, thereby promoting the choice for an economic—and safe—
action (e.g., Bhalla & Proffitt, 1999; Proffitt, 2006; Proffitt, Bhalla, Gossweiler, & Midgett, 1995).

Firestone (2013, p. 455) recently countered that Proffitt’s “account of spatial perception not only 
isn’t true—it couldn’t be true, even if its empirical findings were accepted at face value,” thereby 
rejecting Proffitt’s (2006, Proffitt & Linkenauger, 2013) embodied approach to perception on both 
theoretical and empirical grounds. In particular, Firestone (2013) argued that i) the size of the per-
ceptual biases do not relate to the change in action ability of the observers, ii) action-specific units 
are incommensurate, iii) Proffitt’s account misses an informational basis, iv) the perceptual biases are 
not subjectively noticeable, while they should be, and finally v) the perceptual effects are biases in 
judgment and not perception. Although we are somewhat equivocal regarding its empirical support, 
we do agree that there are indeed theoretical issues with Proffitt’s approach, but for different reasons 
than those raised by Firestone. The aim of this comment is to first clarify what we think the pertinent 
theoretical issues are, to then spark new directions for a theory of embodied perception.

Step 1: A salute to affordance perception! Proffitt repeatedly affirms that his embodied approach 
to perception originates in Gibson’s ecological approach to visual perception, particularly the idea 
of affordances: “I view the current approach as being a development of this idea, and I am deeply 
indebted to it” (Proffitt, 2006, p. 120). A fundamental proposal in Gibson’s functional approach is 
that perception is for action, and action is for perception. Accordingly, the primary objects of percep-
tion are affordances, or the opportunities for action that emerge from the correspondence between the 
observer’s action capabilities (constrained by but not determined by body morphology and physiol-
ogy) and the properties of the environment. It is therefore impossible to think of affordances without 
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affirming the inseparable unity or “complementarity of the animal and the environment” (Gibson, 
1986/1979, p. 127). This implicates that perceiving affordances of the environment should not be con-
fused with the perception of a spatial world such as described by physics in terms of metric units of 
space and time, and which conceives the world as is independent of the observer (Gibson, 1986/1979). 
Of course, we can perceive spatial properties like distance, size, and slope in meters and degrees, but 
this is a different kind of perception. Perception is, first and foremost, a matter of directly discovering 
meanings for action, and not a matter of affixing meaning to physical objects with certain properties 
(Ingold, 2011).

Step 2: Affordance perception is not (always) accurately reflected in measures of spatial per-
ception! Proffitt argues that perception functions to “promote effective actions in the immediate 
environment” (Proffitt & Linkenauger, 2013, p. 171), thereby firmly rooting his approach in the 
idea that affordances are the primary objects of perception. However, an embodied approach that is 
truly grounded in affordance perception demands affordances and associated (realized or not real-
ized) actions to be a, if not the, decisive dependent measure. We note, however, that the empirical 
approach taken by Proffitt and other researchers (including ourselves!) has been dominated by asking 
observers to make various types of perceptual estimates of the spatial properties of the environment, 
including distances, sizes, slopes, and speeds, instead of asking participants about affordances or to 
act upon them (for exceptions, see Lessard, Linkenauger, & Proffitt, 2009; Taylor, Witt, & Sugovic, 
2011). This lopsided prevalence for measures of spatial perception is a major problem in the current 
empirical efforts that address Proffitt’s embodied approach to perception. The observers’ perception of 
affordances, the fundamental pillar within the embodied approach to perception, is simply presumed 
without being empirically delineated. Consequently, we cannot even be sure that the reported distor-
tions in the perception of environmental properties are related to affordance perception, and hence, 
whether they are truly grounded in action. In other words—as yet—we cannot establish whether or 
not the reported distortions are indeed indicative of perception being embodied. To solve this question 
requires measurements of affordance perception—or better acting on affordances.

Step 3: Affordance perception is dichotomous, spatial perception continuous! How do spatial 
and affordance perception differ? According to Gibson’s ecological approach, affordances bolster the 
functional relationship between animal and environment. It follows that affordance perception must 
be veridical, otherwise perception would not be adaptive and animals (including humans) could not 
survive. Affordance perception is veridical in the sense that it accurately specifies what an observer 
currently can or cannot do— usually after a process of adaptation, learning, or development. However, 
the perception of environmental properties such as size, distance, and slope seems more fallible in 
the sense that systematic distortions occur relative to the actual measures of the physical environ-
ment. Together, this suggests that the perception of affordances and the perception of environmental 
properties do not map one-to-one, that is, they do not relate in a linear manner. To specify: affordance 
perception is dichotomous, it defines the boundaries for action. Referring back to our example in 
the Introduction, a hiker at the bottom of a hill has—in the end—two action options: “Yes, I can/do 
climb this hill,” or, “No, I cannot/do not climb it.” This is not to say that with repetitive encounters, 
the boundaries for action remain unchanged. For a hiker who slowly fatigues, the boundaries for 
action will gradually shift, such that a hill that first was climbable, now is not. The typical probabil-
istic function when plotting affordance perception as a function of environmental properties reflects 
these dynamic rather than fixed action boundaries across encounters (cf. Franchak & Adolph, 2014; 
Wagman & Malek, 2009). Yet, for each single encounter, affordance perception is dichotomous. This 
dichotomy implies that small changes in the environment and/or the observer can abruptly induce a 
discontinuous change in the perception of what the environment offers for action. By contrast, the per-
ception of the physical properties in the environment is gradual: This hill is shallow, that hill is steep, 
and that one is very steep (or expressed in angles). Consequently, a small change in the environment 
evokes a concomitant proportional change in the perception of that property.

Step 4: A proposal for explaining the distortions in spatial perception. If we accept the empirical 
findings at face value, then the reported distortions in the perception of spatial properties of the envi-
ronment due to manipulations of bodily states call for an explanation. We suggest that this explanation 
needs to be sought in the relationship between perception of affordances and the perception of spatial 
properties in the environment. Admittedly, we have no full-fledged account to offer yet, but the follow-
ing observations may provide some building blocks. We propose that given the functional primacy of 
affordance perception, it is of utmost importance that its integrity is maintained. If indeed the percep-
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tion of spatial properties is secondary to or enslaved by affordance perception, then maintaining the 
integrity of affordance perception may affect (or sacrifice) the accuracy of the perception of the spatial 
environment, especially for situations that are close (i.e., critical) to the boundaries for action (see also 
Fajen & Phillips, 2012; Witt & Riley, 2014). This is depicted in Figure 1.

Our reasoning is clearly reminiscent of Proffitt’s account and his explanation of the observed 
perceptual distortions: “This is useful, because the difference between, for example, a 5º hill and a 6º 
is of considerable importance when planning locomotion, whereas the differences between, say, a 65º 
cliff and a 66º cliff is of no behavioral significance” (Proffitt, 2006, p. 114). We agree, and argue that 
the distortions in spatial perception are most pronounced around the action boundaries. In our view, 
this counters Firestone’s critique that Proffitt’s embodied approach to perception can only explain the 
direction of the perceptual error (i.e., over- or underestimations) but not their magnitude. Firestone—
mistakenly, we believe—presumes a one-to-one mapping between the perceptions of affordances and 
environmental properties. Yet, in our reasoning, a backpack twice as heavy should not—as a rule—
result in an overestimation of the steepness of the hill that is twice as large. Instead, the magnitude 
of the perceptual distortion should depend on the correspondence between the action capabilities of 
the observer and the properties of the environment. In particular, it should be largest close to critical 
boundaries for action and negligible within and beyond these boundaries. We hypothesize that the 
magnitude of the distortion is in fact a function of the proximity to the critical action boundary; an 
empirical evaluation of this hypothesis has yet to be delivered.

In addition, a crucial future endeavor is to develop an account of why and how the discontinuous 
changes in affordance perception close to the critical action boundaries impinge on spatial percep-
tion and result in systematic over- or underestimations in the perception of environmental properties. 
Based on ecological psychology, two sources of perceptual inaccuracies can be identified: the observer 
attends to a nonspecifying informational variable or the informational variable is inappropriately cali-
brated to perception. Witt and Riley (2014) recently argued that the primacy of affordances perception 
over spatial perception perhaps leads to the exploitation of nonspecifying variables for spatial percep-
tion. We deem it more likely, however, that the enslaving of spatial perception by affordance percep-
tion results in inappropriate scaling of the specifying variable to spatial perception, because unlike 
attunement, imperfect calibration is typically associated with systematic over- or underestimations 
of perception (e.g., Cabe & Wagman, 2010; Withagen & Michaels, 2005). It follows that distortions 

Figure 1. The relationship between the perception of spatial properties and affordances. Close to action boundaries 
affordance perception distorts spatial perception in a direction consistent with an increased economy of action.
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of spatial perception should reflect the quality of the calibration process, a further hypothesis that 
requires future testing.

Step 5: Let’s organize a collective effort to systematically replicate the typological studies! This 
leads to our final point, namely the discussion about the validity of the empirical findings brought 
up both in support and in rebuttal of Proffitt’s embodied approach to perception. Every researcher 
involved will agree that the experimental data are decisive in evaluating whether Proffitt’s account is 
correct or not, or more pertinently, why spatial perception is sometimes distorted. If anything, recent 
debates show that for the validity of the empirical findings to remain unchallenged rigorous experi-
mental procedures and designs are mandatory. Yet, researchers involved in the current debate seem to 
disproportionately focus on outsmarting each other or proving each other wrong. We believe that this 
rapidly becomes counterproductive and leads to a stalemate in addressing the fundamental issues at 
stake. Therefore, we propose to organize a collective effort to systematically replicate the typological 
studies (e.g., perception of hills) across labs with the experimental protocols agreed upon beforehand 
(for a similar proposal, see Kahneman, 2012). Once the facts are clear, we can invest our thinking in 
new directions for a theory of embodied perception that unites affordance and spatial perception.

References
Bhalla, M., & Proffitt, D. R. (1999). Visual-motor recalibration in geographical slant perception. Journal of 

Experimental Psychology: Human Perception and Performance, 25, 1076–1096. doi:10.1037/0096-
1523.25.4.1076 

Cabe, P. A., & Wagman, J. B. (2010). Characterizing perceptual learning using regression statistics:  
Development of a perceptual calibration index. American Journal of Psychology, 123, 253–267. 

Fajen, B. R., & Phillips, F. (2012). Spatial perception and action. In D. A. Waller & L. Nadel (Eds.), Handbook 
of spatial cognition (pp. 67–80). Washington, DC: American Psychological Association. 

Firestone, C. (2013). How “paternalistic is spatial perception? Why wearing a heavy backpack doesn’t—
and couldn’t—make hills look steeper. Perspectives on Psychological Science, 8, 455–473. 
doi:10.1177/1745691613489835 

Franchak, J. M., & Adolph, K. E. (2014). Affordances as probabilistic functions: Implications for development, per-
ception, and decisions for action. Ecological Psychology, 26, 109–124. doi:10.1080/10407413.2014.874923 

Gibson, J. J. (1986/1979). The ecological approach to visual perception. Hillsdale, NJ: Lawrence Erlbaum  
Associates, Inc. 

Ingold, T. (2011). Being alive: Essays on movement, knowledge and description. London: Routledge. 
Kahneman, D. (2012). A proposal to deal with questions about priming effects. Letter published at:  

http://www.nature.com/polopoly_fs/7.6716.1349271308!/suppinfoFile/Kahneman%20 Letter.pdf 
Lessard, D. A., Linkenauger, S. A. & Proffitt, D. R. (2009). Look before you leap: Jumping ability affects  

distance perception. Perception, 38, 1863–1866. doi:10.1068/p6509 
Proffitt, D. R. (2006). Embodied perception and the economy of action. Perspectives on Psychological Science, 

1, 110–122. doi:10.1111/j.1745-6916.2006.00008.x 
Proffitt, D. R. (2013). An embodied approach to perception: By what units are visual perceptions scaled?  

Perspectives on Psychological Science, 8, 474–483. doi:10.1177/1745691613489837 
Proffitt, D. R., Bhalla, M., Gossweiler, R. & Midgett, J. (1995). Perceiving geographical slant. Psychonomic 

Bulletin & Review, 2, 409–428. doi:10.3758/BF03210980 
Proffitt, D. R. & Linkenauger, S. A. (2013). Perception viewed as a phenotypic expression. In W. Prinz,  

M. Beisert, & A. Herwig (Eds.), Action science: Foundations of an emerging discipline (pp. 171–198). 
Cambridge, MA: MIT. 

Taylor, J. E. T., Witt, J. K., & Sugovic, M. (2011). When walls are no longer barriers: Perception of wall height 
in parkour. Perception, 40, 757–760. doi:10.1068/p6855 

Wagman, J. B., & Malek, E. A. (2009). Geometric, kinetic–kinematic, and intentional constraints influence will-
ingness to pass under a barrier. Experimental Psychology, 56, 409–417. doi:10.1027/1618-3169.56.6.409 

Withagen, R., & Michaels, C. F. (2005). The role of feedback information for calibration and attunement in  
perceiving length by dynamic touch. Journal of Experimental Psychology: Human Perception and  
Performance, 31, 1379–1390. doi:10.1037/0096-1523.31.6.1379 

Witt, J. K., & Riley, M. A. (2014). Discovering your inner Gibson: Reconciling action-specific and ecological 
approaches to perception–action. Psychonomic Bulletin & Review, 21, 1353–1370. doi:10.3758/s13423-
014-0623-4 

http://dx.doi.org/doi:10.1037/0096-1523.25.4.1076
http://dx.doi.org/doi:10.1037/0096-1523.25.4.1076
http://dx.doi.org/doi:10.1177/1745691613489835
http://dx.doi.org/doi:10.1080/10407413.2014.874923
http://www.nature.com/polopoly_fs/7.6716.1349271308!/suppinfoFile/Kahneman%20 Letter.pdf
http://dx.doi.org/doi:10.1068/p6509
http://dx.doi.org/doi:10.1111/j.1745-6916.2006.00008.x
http://dx.doi.org/doi:10.1177/1745691613489837
http://dx.doi.org/doi:10.3758/BF03210980
http://dx.doi.org/doi:10.1068/p6855
http://dx.doi.org/doi:10.1027/1618-3169.56.6.409
http://dx.doi.org/doi:10.1037/0096-1523.31.6.1379
http://dx.doi.org/doi:10.3758/s13423-014-0623-4
http://dx.doi.org/doi:10.3758/s13423-014-0623-4

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	12
	13
	14
	15
	16
	17

	Button 57: 
	Button 58: 
	Button 59: 
	Button 60: 
	Button 61: 
	Button 62: 
	Button 63: 
	Button 64: 
	Button 65: 
	Button 66: 
	Button 17: 
	Button 67: 
	Button 68: 
	Button 69: 
	Button 70: 
	Button 71: 
	Button 72: 


