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Abstract
The literatures on affordance perception and psychophysics are seminal in the basic study of perception and action. Neverthe-
less, the application of classic psychophysical methodologies/analysis to the study of affordance perception remains unex-
plored. In four experiments, we investigated the Stevens’ power law scaling of affordance perception. Participants reported 
maximum forward reaching ability with a series of rods (both seated and standing) for themselves and another person (con-
federate). Participants also reported a property of the rod set that has been explored in previous psychophysical experiments 
and changes in equal measure with forward reach-with-ability (length). In all, we found that affordance perception reports 
(β = .32) were an underaccelerated function of actual changes in reaching ability compared with relatively less accelerated 
length reports (β = .73). Affordance perception scaled with stimulus magnitude more similarly to brightness perception than 
length perception. Furthermore, affordance perception reports scaled similarly regardless of the actor (self and other), task 
context (seated and standing), or idiosyncrasies of the measurement procedure (controlling for distance compression effects), 
while length perception reports were sensitive to location/distance compression effects. We offer empirical and theoretical 
considerations, along with pathways for future research.

Keywords  Affordance perception · Ecological psychology · Psychophysics · Stevens’ law · Perception · Power law

In Gibson’s (1966a, b, 1979) ecological approach to percep-
tion and action, the organism and environment are treated as 
a unitary system or ecological niche. Gibson coined the term 
affordance, which is a complex/emergent variable within that 
system consisting of action capabilities of the organism and 
physical properties of the environment (for good reviews of 
the affordance literature, see Barsingerhorn et al., 2012; Wag-
man, 2019). For example, a riser is a step-on-able if a ratio 
is met between leg length and riser height (Warren, 1984). 
Organisms must detect these intrinsic properties to behave 

adaptively within the ecological niche. It is likewise necessary 
to perceive the affordances of other organisms for the purpose 
of adaptive social interaction and the existing body of evi-
dence suggests humans are adept at doing so (Creem-Regehr 
et al., 2013; Marsh et al., 2009; Ramenzoni et al., 2008; Zhu 
& Bingham, 2010). Notwithstanding the extensive research 
on affordance perception over the last several decades, there 
remain open questions about the basic psychophysics of affor-
dance perception for both the self and another person. We 
address some of these questions in four experiments using a 
classic psychophysical method and framework.

Psychophysics has a long and important history as the 
precursor to psychology as a discipline (Fechner 1860/1966; 
Stevens, 1957, 1960, 1975). The original charge of psy-
chophysics was to determine the quantitative relationship 
between reality and sensation. Decades of research have 
produced a series of competing models, and while psycho-
physics has evolved into primarily a methodological and 
analytical framework in contemporary psychology, it still 
offers a useful and reliable quantitative approach for under-
standing perception. We adopted Stevens’s (1975) classic 
framework to investigate the psychophysics of affordance 
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perception. Stevens posited that the psychophysical relation 
is best described as a power law function (see Eq. 1):

where S is the detected sensation, k is the scaling constant, 
R is the stimulus, and β is slope, which is given by Eq. 2:

where s is the sensation and r is the stimulus. The equa-
tion captures the acceleration in perceptual reports across 
the stimulus magnitude conditions. Thus, the slope cap-
tures acceleration such that β = 1 is nonaccelerated, β < 1 
is underaccelerated and β > 1 is overaccelerated. In other 
words, β determines whether the rate of change in percep-
tual reports increase or decrease across stimulus magnitudes 
(perceptual/stimulus continua). Furthermore, Auerbach 
(1971) demonstrated that differences in β reflect differences 
in discriminability to changes in stimulus magnitude. Thus, 
there is a positive relationship between discriminability and 
β. Stevens found that different perceived and actual mag-
nitudes of a stimulus produce different β values. Decades 
of research has demonstrated that β varies with different 
perceptual continua (i.e., physical properties; Stevens, 1957, 
1960, 1975). For instance, perceived length (β = 1.0; Ste-
vens & Galanter, 1957; Stevens & Guirao, 1963). is dis-
criminated ideally, but perceived brightness produces an 
underaccelerated function (β = .35) (Stevens, 1953, 1975; 
Stevens & Stevens, 1963).

Psychophysical theories are conceptually divergent from 
ecological psychology as they emphasize the lawful rela-
tionship between sensory responses and physical stimuli as 
opposed to the lawful relationship between organism–envi-
ronment and perception–action. In fact, Gibson (1966a, b) 
critically evaluated sensation and rejected it as the start-
ing point of perception. Nonetheless, this is not an attempt 
to accommodate or critically evaluate the two theoretical 
approaches. It is instead an attempt to learn more about 
affordance perception via psychophysical methodology and 
analysis. Psychophysical methodology is framed as the study 
of sensation, but it does not normally involve studying the 
activity of sense receptors. Physical properties have been 
used as perceived stimuli much like contemporary percep-
tual experiments. Thus, as the methods of psychophysics 
continue to be useful, the analytic techniques can prove to 
be useful as well. We are unaware of any prior attempt to 
investigate the psychophysics of affordance perception using 
Stevens’ power law function. The results of this study will 
inform the affordance literature about the discriminability 
of affordance perception. To address the gap between the 
affordance perception and psychophysics literatures, we esti-
mated � for multiple affordance perception tasks. We also 

(1)S = k R�
,

(2)� =
log s

log r
,

compared affordance reports of objects to visually perceived 
length reports, which have been investigated in past research 
and which was confounded with the affordance perception 
stimuli, making it an ideal control condition (Stevens & Gal-
anter, 1957; Stevens & Guirao, 1963). By investigating the 
power law scaling between affordance perception and stimu-
lus magnitude, we stand to learn more about (1) an unex-
plored quantitative description of affordance perception, 
(2) how affordance perception relates to other perceptual 
phenomena studied using power law functions, (3) whether 
the power law scaling of the perception of affordances vary 
for the self and another person or under different contex-
tual, perspective, and biomechanical constraints, and (4) the 
theoretical implications of the discriminability of affordance 
perception.

The current study

In a series of experiments, we used Equation 1 to determine 
β for the affordances perception of seated and standing maxi-
mum forward reach with an object. We also determined β for 
the length reports of the same set of objects, which changes 
linearly with the actual reach-with-ability. We sought to (1) 
determine the power law scaling exponent for the affordance 
perception of maximum reach-with-ability for the self and 
another person and (2) compare the scaling exponent for affor-
dance perception to the perception of a previously investigated 
and confoundingly manipulated, control property (length). 
Quantitative differences in the perception of affordances 
and the perception of relevant physical properties have been 
documented in a number of studies (Mark, 1987; Thomas 
& Riley, 2014, 2015; Thomas et al., 2016; Wagman et al., 
2013, 2019b). We expected that we might find that affordance 
perception would scale differently with stimulus magnitude 
than length perception. The literature is mixed on the quantita-
tive relationship between self versus other affordance percep-
tion, so this study will reveal insights about the relationship 
between individual and social affordances as well.

Experiment 1: Maximum seated 
reach‑with‑ability for the self and another 
person

Method

Participants  Sixty-one undergraduates (n = 30 for the affor-
dance conditions and n = 31 for the length condition) from 
University of Wisconsin–Whitewater participated for course 
credit. Written informed consent was obtained prior to data 
collection. One participant was removed from the reaching 
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task data because a clerical error caused there to be a missing 
set of rod length trials. The sample consisted of 44 females 
and 17 males, and their average age was 19.6 yrs. Partici-
pants had an average height = 169.1 cm, weight = 69.9 kg, 
actual max reaching ability without a rod = 58.7 cm, arm 
length = 73.4 cm, and eye-height = 158.8 cm. We conducted 
an a priori power analysis using Soper’s (2021) calculation 
tool, using data from a similar maximum reaching affordance 
study, which also compared affordance reports to stick length 
reports (Thomas & Riley, 2014). In their comparison between 
perceived reach-with-ability and length reports, they found 
an effect size of .88. For power of .80, we estimated the need 
for a minimum of 17 participants to detect an effect.

Design  The study was originally a two-group, within-sub-
jects design. Participants reported the maximum forward 
reach-ability with a series of rods for themselves on half the 
trials and for a confederate on the other half. We subsequently 
added the length report condition, in which a separate set of 
participants reported the length of the same series of rods.

Materials and apparatus  The rod set utilized in all three exper-
iments is detailed in Table 1. The rods were clear PVC pipes.

The report apparatus was a wooden rectangularly shaped 
table (250.2 cm × 64.8 cm × 71.1 cm). See Fig. 1. A pulley 
system was attached to the top of the right-hand side of the 
apparatus. The pulley had an arrow-shaped marker made 
of cardboard and duct tape that participants adjusted to 
make their reports. A tape measure was affixed to the side 
of the apparatus for the experimenter to record reports. 
The tape measure was covered in tape and out of view of 
the participant. The apparatus’ surface is lightly colored 
wood. The center of the foldable apparatus was covered in 
manila folders to create a more uniform surface.

Participants sat on an office chair that was a constant 
distance from the report apparatus (d = 63.8 cm from the 
back of the chair to the edge of the report apparatus). The 
distance was specified by a piece of tape on the floor where 
participants were asked to adjust the legs of the chair so that 
they were lined up with it. The confederate was seated to 
the left of the participant on an identical office chair while 

Table 1   Metric properties of the rods used in Experiments 1–4

The diameter of all rods was .22 cm

Length Mass

8 cm 18 g
11 cm 27 g
14 cm 32 g
17 cm 44 g
20 cm 45 g
23 cm 51 g
26 cm 63 g
29 cm 66 g
32 cm 72 g
35 cm 80 g

Fig. 1   The report apparatus and laboratory setup for Experiment 
1. The participant (left) is making an affordance report by adjust-
ing the pulley. The confederate (right) is seated next to the partici-

pant throughout the report phase. No confederate was present for 
the length report condition. The rod (not pictured) was displayed off 
screen to the right of participants one at a time
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lined up with an equidistant floor marker in the affordance 
conditions. The confederate remained seated and relatively 
motionless until after all reports were given.

Procedure  Upon entering the laboratory, informed consent 
was obtained from participants by the experimenter. Partici-
pants were asked to sit on an office chair in front of the report 
apparatus (see Fig. 1). Once seated, participants lined the front 
of the chair up with a piece of tape on the floor. A confeder-
ate was seated in an office chair to the left of the participant. 
The confederate made minimal movements and did not stand 
in the presence of the participants until after all perceptual 
reports were recorded. There were three confederates (stand-
ing height: M = 168.2, arm length: M = 71.5, actual reach 
without a rod: M = 71.3) who alternated across participants. 
In the length condition (which we ran between-subjects after 
the affordance conditions), there was no confederate present.

Participants were then given the instructions. The partici-
pants in the two affordance conditions were told that they 
would be shown a series of rods and asked to report how far 
they (the self condition) or the confederate (the other condi-
tion) could reach with the displayed rod across the report 
apparatus as far they (or the confederate) could without lift-
ing off the chair. They were told to use the pulley system to 
adjust the marker on the surface of the report apparatus to the 
distance away that they could just barely reach. They received 
similar instructions in the length condition, except they were 
told to adjust the marker to the distance away that matched 
the length of the displayed rod. Half of reports were made 
with the marker either starting at the end of the apparatus and 
moving toward the participant (incoming) or starting near the 
participant and moving away from the participant (outgoing). 
This manipulation was added to control for hysteresis effects 
that have been shown to bias affordance reports (Lopresti-
Goodman et al., 2013). Participants in the affordance condi-
tions made two reports for each rod length (10) × self/other 
affordance (2) × incoming/outgoing trial (2) for a total of 80 
trials, randomized within and across participants. The length 
condition had the same experimental design aside from self/
other reports, so they completed a total of 40 trials.

Once all of the reports were obtained, participants’ actual 
reaching ability (without the rods), standing height, eye-
height, and arm length were measured. Finally, participants 
were debriefed about the goals of the study. The study took 
approximately 45 minutes to complete.

Results

We calculated β for the relationship between perceptual 
reports (cm) and the actual length of the rods (cm) for each 
participant individually as specified in Eq. 1. The descriptive 
statistics are given in Table 2.

We used the mean for each condition to run the rest of the 
analysis. We compared β of the affordance conditions and the 
length condition in separate t tests because the variable is not 
fully crossed. We conducted a paired-samples t test on the mean 
self and other report βs. The self report β (M = .37) did not sig-
nificantly differ from the other report β (M = .38), t(29) = .66, 
p = .518, d = .07. We compared the mean β for each affordance 
condition with the length condition in separate independent-
samples t tests. The length report β (M = .89) was significantly 
greater than the self report β, t(59) = 10.51, p < .001, d = 2.67. 
The length report β was also significantly greater than the other 
report β, t(59) = 10.03, p < .001, d = 2.56 (Table 3).

Experiment 2: Maximum standing 
reach‑with‑ability

We found that the Stevens’ law β was significantly differ-
ent for length perception and reach-with-ability for the self 
and another person while seated. We sought to determine 
whether this same relationship holds for standing forward 
reach-with-ability. This task is different in multiple ways. 
Standing reach involves more complex and difficult postural 
systems than seated reach so it has implications for postural 
stability (Butler et al., 2011; Duncan et al., 1990; Gabbard 
et al., 1999, 2007). Standing reach is also more danger-
ous because falling is possible and requires a higher, more 
dynamic, and angularly steeper viewpoint.

Method

Participants  Thirty undergraduates from University of Wiscon-
sin–Whitewater participated for course credit. Written informed 
consent was obtained prior to data collection. The sample 

Table 2   Mean perceptual reports (cm) for each reporting condition in 
Experiment 1

Self and other reports are from the same participants and length 
reports are from separate participants. Standard deviations are in 
parentheses

Rod length Length report Self report Other report

8 12.5 (12.6) 59.9 (21.6) 60.1 (22.4)
11 15.7 (4.8) 67.1 (22.4) 65.5 (22.4)
14 18.0 (5.0) 69.3 (23.5) 66.4 (21.4)
17 24.4 (6.5) 74.4 (26.9) 74.0 (24.3)
20 24.3 (7.0) 74.1 (22.5) 74.7 (25.6)
23 27.3 (8.3) 78.6 (24.1) 78.6 (22.5)
26 33.5 (8.2) 96.5 (82.3) 87.3 (23.6)
29 35.0 (9.4) 86.8 (25.6) 90.8 (25.0)
32 39.0 (8.2) 93.9 (26.2) 91.6 (20.0)
35 44.1 (11.5) 98.5 (26.8) 97.6 (25.7)
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consisted of 22 females and eight males, and their average age 
was 19.8 yrs. Participants had an average height = 163.5 cm, 
weight = 72.3 kg, actual max reaching ability without a rod = 
88.1 cm, arm length = 75.4 cm, and eye-height = 157.6 cm.

Design  The study had a single within-subjects variable of 
report (self, other, length), which included reports about how 
far forward they or another person could reach while holding 
the visually presented object. The reports were either about 
how far the participant or a confederate could reach with a 
rod or the length of the rod. The study took about 30 mins.

Materials and apparatus  The rod set was the same as Experi-
ment 1 (see Table 1). The confederates were also the same 
individuals as those in Experiment 1. However, the report 

apparatus was replaced by the experimental setup displayed in 
Fig. 2. We used a report procedure that is often used to evalu-
ate the postural stability risks of older adults (Duncan et al., 
1990). Participants reported maximum forward reach with an 
object for themselves and a confederate. They also reported 
the length of each object. They did so by using a laser pointer 
to indicate how far they could reach along the wall adjacent 
to them (or how long the rod was in the length condition). A 
tape measure was fixed to the wall (203.2 cm off the floor) 
and covered in Post-It© notes so that participants could not 
see their reports. The confederates also served as the experi-
menter. They stood next to the participant in a designated area 
identified by a piece of tape on the floor (see Fig. 2).

Procedure  Upon entering the laboratory, participants were 
asked to sign a consent form. They were then given the 
instructions of the study. They were told that they would 
report the length of the rods along with the distances they or 
a confederate could reach with each rod if they leaned forward 
with their outstretched arm as far as they could without falling 
over. They also reported the length of the rods. There were 10 
rods and three report conditions that were randomized across 
and within participants, totaling 30 trials. After all trials were 
completed, participants anthropometric properties were meas-
ured and they were debriefed as in Experiment 1.

Results

We calculated β separately for each participant and averaged 
them within each report condition (self, other, and length) as 

Table 3   The average β for each condition of each experiment

SEMs are in parentheses

Experiment Task Property Avg β

1 Seated Self affordance .37 (.04)
1 Seated Other affordance .38 (.04)
1 Seated Length .89 (.03)
2 Standing Self affordance .26 (.02)
2 Standing Other affordance .27 (.03)
2 Standing Length .76 (.02)
3 Seated Length .24 (.02)
4 Seated Self affordance .26 (.03)
4 Seated Length .79 (.04)

Fig. 2   Participants (right) reported how far forward they or a confed-
erate/experimenter (left) could reach with a rod, shown visibly, with-
out falling over, along with the length of the rod, by pointing a laser 

pointer at the wall-affixed report apparatus. The rod (not pictured) 
was displayed just to the right of the experimenter
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in Experiment 1 (see Table 4 for descriptive statistics). Since 
the conditions were exclusively within-subjects, we conducted a 
one-way, within-subjects analysis of variance (ANOVA) on the 
mean β for each report condition. The effect was significant, F(2, 
58) = 140.68, p < .001, �2

p
 = .83. We conducted a series of post 

hoc, Bonferroni-corrected t tests and found that the length report 
β (M = .76) was significantly greater than both the self report β 
(M = .27) and other report β (M = .26), p < .001. The self and 
other report β did not significantly differ, p = 1.00 (see Table 3).

Experiment 3: Location effect control study

Stevens’ law has been subject to several decades of empirical 
scrutiny, and confounding contextual effects are common 
issues with the approach (Bernasconi & Seri, 2016; Molski, 
2011). Location effects in particular, wherein measurements 
of perception and sensation that are influenced by their 
distance away from the center of the measurement scale, 
are of particular concern (Engen & Levy, 1955; Fagot & 
Pokorny, 1989; Kowal, 1993; Pradham & Hoffman, 1963). 
It is possible that this measurement confound produced a 
location effect, especially since distance compression would 
be greater in the affordance conditions. Significant distance 
compression could bias responses towards lower values of 
β, as was observed in Experiments 1 and 2.

To control for distance compression and location effects, 
we conducted a follow-up study that designated the mean 
minimum reach-ability without a rod from Experiment 
1 (d = 64.5 cm) as the starting point for length reports. 
Thus, the reports were placed within the same range of the 
reach-with-ability reports. We expected that this tweak in 
the design of the study might reveal any distance compres-
sion effects inherently produced by our methodology by 
potentially decreasing length report β in a manner similar 
to affordance reports.

Method

Participants  Fifteen undergraduates from University of 
Wisconsin–Whitewater participated for course credit. Writ-
ten informed consent was obtained prior to data collection. 
The sample consisted of eight females and seven males, and 
their average age was 19.5 yrs. Participants had an average 
height = 174.1 cm, weight = 79.0 kg, actual max reaching 
ability without a rod = 87.1 cm, arm length = 76.5 cm, and 
eye-height = 163.5 cm.

Design  The study had a single length report condition. Par-
ticipants estimated how long the rod was as in Experiments 
1 and 2. They did not report any affordances. The study took 
about 30 mins.

Materials and apparatus  The rod set was the same as Exper-
iments 1 and 2 (see Table 1). The report apparatus was also 
the same as Experiment 1, except length reports were given 
starting at the average minimum reaching reports from 
Experiment 1 (64.5 cm away from the near end of the table) 
to put the reaching and length reports in the same location 
on the report apparatus.

Procedure  The procedure was identical to Experiment 1 
except for the length reports which were given at a further 
starting point.

Results

We calculated β for the length reports x actual length for 
each participant (n = 15) and averaged across participants 
(M = .24). See Table 5 for descriptives. To evaluate our 
hypothesis, we compared β for length reports in Experiment 
3 to self and other affordance reports in Experiment 1 in 
separate planned t tests. The mean β for self reports (M = 
.36) in Experiment 1 was significantly greater than length 
reports in Experiment 3, t(43) = 2.12, p = .033, d = .79. 
Furthermore, the other reports (M = .38) were significantly 
greater than length reports in Experiment 3, t(43) = 2.41, p 
= .020, d = .86 (see Table 3).

Experiment 4: Perspective bias control study

Experiment 3 demonstrated a sizable location effect on β 
for length reports that was likely the result of perceptual 
distance compression. The average β for the length and 
affordance reports actually reversed in magnitude. These 
results demonstrate that the β observed for length reports 
in the prior experiments can be significantly truncated by 
distance compression. These findings beg the question: Can 
affordance perception reports be inversely unbiased on the 

Table 4   Mean perceptual reports (cm) for each reporting condition 
(length, self, other) for Experiment 2

Standard deviations are in parentheses

Rod length Length report Self report Other report

8 16.1 (3.4) 81.0 (21.2) 79.9 (19.5)
11 21.5 (7.3) 83.5 (17.1) 82.6 (16.8)
14 24.7 (5.9) 88.8 (18.0) 87.6 (16.9)
17 33.0 (8.9) 94.1 (15.1) 90.2 (17.0)
20 33.3 (7.4) 91.5 (19.0) 91.3 (19.0)
23 36.4 (7.4) 101.3 (17.7) 95.9 (15.9)
26 41.8 (9.2) 106.5 (13.9) 103.4 (18.2)
29 43.1 (7.6) 107.5 (16.1) 106.6 (17.5)
32 45.8 (9.4) 111.9 (16.6) 108.0 (19.6)
35 49.7 (12.0) 117.5 (15.4) 116.1 (19.8)
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measurement scale by controlling for distance compression? 
If so, we expect that controlling for distance compression 
effects will similarly lift β closer to 1 for both the affordance 
and length report conditions. We designed Experiment 4 to 
test this hypothesis.

Method

The method was similar to Experiment 3. Using the seated 
report apparatus, participants reported forward reach-with-
ability for the self and rod length in separate counterbal-
anced blocks in random order across actual rod lengths and 
between participants, resulting in two report conditions: 
affordance or length. Additionally, participants made affor-
dance reports as if they were seated, but they were asked 
to stand and take a top-down view of the report apparatus 
on both length and affordance reports. Thus, distance com-
pression was controlled across report conditions because the 
participants were able to inspect the distance of the report 
apparatus from an angle that strictly limited distance com-
pression effects. Thus, there were two reports per 10 rods × 
2 report condition blocks × 2 marker movement direction 
(incoming/outgoing), resulting in 40 total trials. The study 
took about 45 mins.

Results

We calculated β for the length reports x actual length for each 
participant (n = 21) and averaged across participants for each 
condition. The descriptive statistics are in Table 5. We com-
pared the length report β (M = .79) with the self report β (M 
= .26) in a paired-samples t test. The length report β were 
significantly greater than the self reports β, t(20) = 12.94, p < 
.001, d = 2.78 . β for length reports returned to a value similar 
to Experiment 1, while affordance report β remained virtu-
ally unchanged, suggesting that distance compression selec-
tively affects the psychophysical scaling of length and not the 

perception of forward reach-with-ability (seated or standing). 
See Table 3.

Discussion

We sought to explore affordance perception by adopting Ste-
vens’ power law framework in an affordance perception task. 
With regard to our specific research questions, we found (1) 
that affordance perception can be captured using Stevens’ 
power law framework, (2) that the affordance tasks used 
produce relatively small βs across experiments (M = .31), 
particularly when affordance reports are compared to the 
well-explored β of length perception (M = .73), even though 
the change in magnitude of the two properties are confounded 
with each other, (3) the β for affordance perception was reli-
able regardless of the actor (self vs. other) reported on, bio-
mechanical constraints, or the perspective viewpoint as the 
self (M = .30) and other (M = .32) report βs didn’t differ 
across experiments. We will explore some implications for 
the affordance perception literature in what follows.

With respect to the psychophysical properties of affor-
dance perception, we found that Steven’s law usefully cap-
tures the scaling of both individual and social affordances. By 
adding the length control condition, we were able to place the 
β for affordance perception within the framework of previ-
ously investigated psychophysical continua. Stevens’s (1975) 
reported β = 1 for length perception. We obtained a decidedly 
smaller value across experiments β = .73 for length percep-
tion.1 It is unclear why we found this lower value for β. It is 
possible that this was because we had participants perceive 
the length of actual objects rather than two-dimensional line 
segments (Stevens & Guirao, 1963). Also, the orientation 
of the to-be-perceived rods were horizontal and participants 

Table 5   Mean perceptual reports (cm) for each reporting condition

Length reports are from Experiments 3 and 4. Standard deviations are in parentheses

Rod length Length report (Exp 3) Length report (Exp 4) Self report (Exp 4)

8 72.6 (10.0) 13.1 (3.7) 68.6 (19.3)
11 75.9 (9.5) 17.2 (3.8) 72.6 (18.5)
14 78.9 (9.5) 19.2 (4.0) 75.0 (17.7)
17 82.9 (8.0) 24.2 (3.8) 80.7 (19.5)
20 85.8 (10.8) 24.5 (3.8) 81.1 (18.8)
23 87.1 (11.3) 28.7 (4.7) 86.0 (19.7)
26 93.2 (9.9) 33.7 (11.2) 88.6 (18.4)
29 96.4 (9.8) 34.0 (6.0) 91.4 (19.1)
32 96.6 (8.6) 36.6 (4.7) 97.2 (19.0)
35 101.1 (8.7) 42.3 (7.6) 98.09 (22.2)

1  We excluded the length reports from Experiment 3, since those 
were biased by the range effect described earlier.
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reported length along the sagittal axis. This could have led to 
some noise that lowered the average length β.

Nonetheless, we consistently obtained values of β for 
length that were greater than affordance perception. Interest-
ingly, the β we consistently obtained for affordance percep-
tion was low with respect to other documented length values 
(β = .31 across all experiments). Thus, even though length 
perception is inherent in the perception of reach-with-abil-
ity, it scales differently with changes in stimulus magnitude. 
Affordance perception is more akin to brightness perception 
(Stevens, 1953, 1975; Stevens & Stevens, 1963). We did not 
find any differences in the perceptual scaling between social 
affordances (M = .34) and individual affordances (M = .31). 
Still more, β was greater for seated (M = .36) than standing 
(M = .26) affordance perception. It is unclear whether the 
differences and similarities across these affordance percep-
tion variables are significant theoretically as β can vary across 
tasks for the same property. We offer a potential theoretical 
account below. In any case, this study serves as a novel inves-
tigation of affordance perception with a psychophysical ana-
lytic framework. It will be up to future studies to explore the 
psychophysics of different affordances and affordance tasks.

We also found across Experiments 3 and 4 that length per-
ception was sensitive to location effects, but affordance per-
ception was not. We found that attenuating distance compres-
sion effects boosted β for length perception but affordance 
perception β was robust against these effects. These last two 
experiments were necessary to control for methodological 
confounds, but they also may offer theoretical insights. We 
found that forward-reach-with-ability affordance perception 
is underaccelerated. Additionally, we found that this pattern 
is reliable across different measurement procedures, unlike 
length perception. The psychophysics of affordance percep-
tion are both underaccelerated and reliable.

To this point, we have focused on the quantitative impli-
cations of our findings. There are implications for affordance 
perception theory as well. We did not adopt Stevens’ theo-
retical views on sensation and reality. We instead used the 
power law analysis and methodological strategy to learn 
novel things about affordance perception. In Gibson’s eco-
logical approach to perception-action, the organism-environ-
ment system is rich with energetic media that the environ-
ment invariantly structures (Gibson, 1979). Gibson redefined 
the term information to account for these structured energy 
arrays that specify all elements of an ecological niche. 
Thus, perception is accomplished by producing and detect-
ing information through action. For example, research has 
demonstrated that a variety of object and affordance proper-
ties are specified by invariant rotational inertia information 
which are detected by multiple modalities (Shockley et al., 
2004; Streit et al., 2007a; Turvey et al., 1999).

The information that specifies visually perceived seated 
and standing reach have been studied for decades (Bingham 

& Stassen, 1994; Carello et al., 1989; Watt & Bradshaw, 
2003). Recently, Mantel et al. (2015) found that egocentric 
distance is specified and perceived by dynamically gener-
ating haptic/inertial-visual information. Participants made 
reach-ability reports in this study. The difference in scaling 
we found between length perception and reach-with-ability 
perception suggests that the information for length percep-
tion and reach-with-ability are different likely not equivalent. 
We found that perceived forward reach-with-ability scaled 
underaccelerated with the change in actual reach-with-abil-
ity. There are a number of theoretical explanations that could 
account for these findings. Because the information for these 
particular affordances and lengths are not fully understood, 
the information that participants detected to perceive these 
affordances specify something other than the change in stim-
ulus length manipulated. It is also possible that participants 
are not fully calibrated to the affordances in our tasks, which 
can sometimes require feedback (Mark, 1987; Thomas et al., 
2016; Withagen & Michaels, 2007).

On the other hand, affordances might be perceived 
more dynamically, such that the detection of affordances 
becomes more granular as an organism approaches action 
completion. In other words, it is possible that there is a 
negative spatial-temporal relationship between the dis-
criminability of the affordances and the end-point of the 
task. Affordances are often nested within each other, so 
it’s possible that end-point affordances become more dis-
criminable as participants perform the sub affordances to 
reach that end point. It would be useful to tested whether 
manipulating spatial-temporally nested affordances pro-
duces difference βs not unlike others have in exploring 
nested affordances (Wagman et al., 2016, 2019a).

Similarly, it’s possible that neither of our reaching tasks 
required a precise enough movement to require ideal dis-
crimination. Forward reach with an object is a relatively 
imprecise action that doesn’t require much motor dexter-
ity. Perhaps, we will find a β nearer to 1 with a task that 
requires a more precise movement like hammering (Wag-
man & Carello, 2003; Wagman & Shockley, 2011). Future 
research will be necessary to sort out these explanations.

We also need to address the lack of a difference β across 
the self and other affordance conditions. Perhaps the findings 
have implications on the nature of social affordance per-
ception (see Wagman et al., 2019a, b). These results might 
be consistent with theories that posit a ubiquitous mecha-
nism for the perception of affordances for the self and other 
people (see Wagman et al., 2019a, b). On the other hand, 
the scaling we observed might generalize across affordance 
domains, so more empirical work is required. A similar dis-
cussion is warranted for the reliable lack of difference in β 
between self and other affordances.

Similarly, it is unclear how general our findings are. More 
research is needed on other affordance tasks (step-on-ability, 
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pass-through-ability, etc.) and with other methodologies (e.g., 
fractionation, match-to-standard) to explore whether the β we 
observed generalizes to reaching affordances or affordances 
writ large. We did find that location effects did not affect β for 
affordance perception. Perhaps, perspective methodological 
invariance is a hallmark characteristic of the psychophysics 
of affordance perception. Certainly, this would be an adaptive 
feature for the dynamic control of actions. Future research 
will be needed to understand more about this topic.

There are also limitations of the study that should be 
addressed in future research. Reporting procedures for 
Experiments 1 and 2 were different in significant ways (laser 
pointer vs. pulley system), which could have contributed to 
the difference in average β in these tasks. Though, average 
variability was comparable across tasks (see Tables 2 and 4). 
Also, the mean reduction in β for the standing task might be 
attributable to the increased postural complexity. The vari-
ability in the standing movement itself might have been why 
discriminability was lower. Disentangling these possibilities 
is important for future research by using more similar report-
ing measures across tasks. Moreover, participants made fewer 
reports than in past psychophysics experiments. There were 
four reports for each condition (one outgoing and one incom-
ing) in Experiments 1, 3, and 4. In Experiment 2, there was 
only a singly trial per rod × reporting condition. We opted 
for a shorter length for the experiment since adding more 
trials would have increased the total number of trials by a 
factor of 4. It would be useful for future research to increase 
the number of trials. Finally, we did not record actual reach-
with-ability for all the rods separately. We only recorded it 
for reach-ability without the rods. As a result, we were not 
able to properly calculate perceived/actual ratios, perceptual 
error, or other accuracy measures. It would useful for future 
research to more measure all the actions performed in a task 
so that these measures of perceptual scaling can be compared 
to the power law scaling calculation.

Conclusion

We used Stevens’ power law function to explore affor-
dance perception for varying actors (self or other), tasks 
(seated or standing), and measurement procedures. We 
found that the Stevens’ Law β for affordance perception 
was underaccelerated/less discriminative but more reliable 
than perceived length regardless of the aforementioned 
manipulations, even though actual length and maximum 
forward reaching ability with the objects change in equal 
measure. Our work has implications for basic science on 
affordance perception.

Open practices statement  The data and materials for all experiments 
are available (https://​osf.​io/​r2qsd/).
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