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Abstract

Can one’s ability to perform an action, such as hitting a softball, influence one’s perception? According to the action-
specific account, perception of spatial layout is influenced by the perceiver’s abilities to perform an intended action.
Alternative accounts posit that purported effects are instead due to nonperceptual processes, such as response bias.
Despite much confirmatory research on both sides of the debate, researchers who promote a response-bias account
have never used the Pong task, which has yielded one of the most robust action-specific effects. Conversely, researchers
who promote a perceptual account have rarely used the opposition’s preferred test for response bias, namely, the
postexperiment survey. The current experiments rectified this. We found that even for people naive to the experiment’s
hypothesis, the ability to block a moving ball affected the ball’s perceived speed. Moreover, when participants were
explicitly told the hypothesis and instructed to resist the influence of their ability to block the ball, their ability still

affected their perception of the ball’s speed.
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The perceptual experience of the environment gives
the impression that the world exists as it is perceived.
Yet vision scientists understand that there are many
inaccuracies and biases within perceptual processes
that taint the resulting experience. The scientist’s task
is to explore and understand these biases. In each case,
the scientist must determine whether the bias genuinely
influences perception. According to the action-specific
account of perception, action is one of the biases that
has a genuine influence (Proffitt, 2006; Proffitt &
Linkenauger, 2013; Witt, 2011, 2017). For example, soft-
ball players who are hitting better than others see the
ball as bigger (Gray, 2013; Witt & Proffitt, 2005). Hills
look steeper and distances look farther to perceivers
who would have to exert more effort to traverse the
space (Bhalla & Proffitt, 1999; Sugovic, Turk, & Witt,
2016; Taylor-Covill & Eves, 2014, 2016). These results
seem to indicate that perceivers’ ability to act influences
their spatial perception, but it is possible that such
findings reflect an influence on judgments, rather than
perception (Durgin et al., 2009; Firestone & Scholl,
2016a, 2016b; Loomis, 2016; Shaffer, McManama, Swank,
& Durgin, 2013; Woods, Philbeck, & Danoff, 2009).

Manipulations of ability to act could alter participants’
judgments as a result of response bias (e.g., donning a
heavy backpack might make participants infer that they
are supposed to report the hill as steeper than they
might otherwise) or judgment-based processing (e.g.,
participants might report on felt steepness rather than
perceived steepness of the hill). According to these
explanations, the percept itself is the same regardless
of action, but perceivers’ judgments reflect their ability
to act.

Among researchers who have challenged the action-
specific account of perception, the most highly recom-
mended strategy for differentiating effects on perception
from effects of response bias involves using postexperi-
ment surveys (Firestone & Scholl, 2016a, 2016b). The
idea is to separate out participants who discerned the
experiment’s hypothesis from those who were naive
(Durgin, Klein, Spiegel, Strawser, & Williams, 2012). If
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only the participants who correctly surmised the
hypothesis showed the effect of action on perceptual
judgments, this is strong evidence that the effect was
driven by response bias. In contrast, if the influence of
action on perceptual judgments was independent of
whether or not participants accurately deduced the pur-
pose of the experiment, this is strong evidence against
a response-bias account.

Given that this strategy is so highly recommended
by critics of the action-specific account, it is surprising
that it has not been implemented within the Pong task,
the task that has been the most thoroughly investigated
in this line of research. The Pong task is a computerized
game in which participants attempt to block moving
balls with variously sized paddles. Participants estimate
the ball as moving faster when they play with a smaller
paddle, which makes it harder to block the ball, than
when they play with a bigger paddle (Witt & Sugovic,
2010, 2012). Although experiments using the Pong task
have provided substantial evidence that the effect is
genuinely perceptual (King, Tenhundfeld, & Witt, 2017;
Witt, 2017; Witt & Sugovic, 2012, 2013a, 2013b; Witt,
Sugovic, & Dodd, 2016; Witt, Sugovic, Tenhundfeld, &
King, 2016), participants have never been questioned
afterward to determine if the effect of paddle size on
estimated speed of the ball is found only for those
participants who accurately surmised the study’s
hypothesis. This important gap was filled in the experi-
ments reported here.

Experiment 1

Method

Participants. Sixteen participants were recruited via
the psychology participant pool at Colorado State Uni-
versity and received course credit. Based on previously
reported effect sizes (Witt & Sugovic, 2010, 2013b), a
power analysis indicated that 9 participants were needed
to achieve 80% power to detect an effect of paddle size
on estimated speed of the ball.

Apparatus and stimuli. The experiment took place
on a desktop computer with a 19-in. display. The back-
ground was either red or blue. The ball was a white circle
that was 1 cm in diameter. The paddle was a white rect-
angle that was 0.86 cm wide and was either 1.86 ¢cm or
9.28 cm tall. Participants used a joystick to control the
movements of the paddle and to make their responses
about the ball’s speed.

Procedure. Participants completed two brief training
phases followed by a test phase. During the first training

phase, they were exposed to the slow and fast anchor
speeds. On each trial, text on the screen indicated if the
ball would be slow or fast. The ball then traveled at the
slow (18 cm/s) or fast (74 cm/s) speed horizontally, with
no vertical displacement, from the left to the right of the
screen. Each speed was shown three times, and order
was randomized. During the second training phase, par-
ticipants were tested on their ability to classify the anchor
speeds. On each trial, the ball appeared on the left side
of the screen. Participants then pressed the trigger on
the joystick, and the ball traveled across the screen at
either the slow or the fast speed. After the ball com-
pleted its movement, participants indicated whether it
was slow or fast by pressing the left or right button on
the joystick, respectively. They were given feedback after
each response: “correct” in green or “incorrect” in red.
Again, each speed was shown three times, and order
was randomized.

After completion of both training phases, partici-
pants started the test phase. At the start of each trial,
the ball appeared on the left side of the screen, and
the paddle appeared on the right side of the screen.
The paddle was set to one of the two sizes, and the
ball was set to move at one of six speeds (26.2-67.5
cm/s). The background was set to either blue or red.
The purpose of varying the background was to distract
participants from the study’s true purpose. Participants
pressed the trigger on the joystick to begin each trial.
The ball then traveled across the screen at the desig-
nated speed, moving along a diagonal; it reversed its
vertical direction whenever it reached the top or bottom
of the display and also at random throughout the trial.
Participants could move the joystick to control the verti-
cal location of the paddle. If the paddle was positioned
to intersect with the ball, the ball stopped on the pad-
dle. Otherwise, the ball continued past the paddle and
past the right edge of the screen. After each attempt,
regardless of whether the ball was successfully blocked
or not, a prompt on the screen asked, “slow or fast?”
This prompt remained on-screen until the participant
responded. Participants indicated if the ball’s speed had
been more like the slow speed or more like the fast
speed by pressing the corresponding button on the
joystick. Each combination of the six test speeds, two
paddle sizes, and two background colors appeared
once in each block, for a total of, 24 trials per block.
Order within block was randomized. Participants com-
pleted 12 blocks.

After completing the Pong task, participants were
asked about the experiment and wrote their answers on
a blank piece of paper. The eight questions are shown
in Table 1, and participants’ response sheets can be
viewed in the Supplemental Material available online.
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Table 1. Questions in the Survey Administered After the Pong Task in Experiment 1

Question

. What do you think the purpose of this study was?
. What aspects of the task seemed most important?
. Did you use any particular strategies during the experiment?

N S R R

N

. Did you spend any time trying to figure out the purpose of the experiment? If so, please indicate approximately how much time.

. The purpose of the study was to determine the factors that influence the perception of speed. What factor or factors do you

think we were interested in? Do you think these factors should make the ball look faster or slower?

~N O

. Do you think the size of the paddle changed how fast the ball looked? If so, how?
. Do you think missing the ball changed how fast the ball looked? If so, did missing the ball make it appear faster or slower?

8. In this study, we wanted to know whether the size of the paddle would change the perceived speed of the ball. Did you ever

suspect that this was the purpose of the study?

Results

As expected, paddle size significantly influenced par-
ticipants’ success in blocking the ball. For each partici-
pant, the mean proportion of balls successfully blocked
with each paddle was calculated, and these values were
submitted to a paired-samples ¢ test. Paddle size sig-
nificantly influenced the proportion of balls success-
fully blocked (small paddle: M = .45, SD = .06; big
paddle: M = .92, §D = .04, #(15) = 43.41, p < .001,
d,,, = 4.00, Bayes factor > 1,000. (All Bayes factors! were
calculated using the BayesFactor package in R and a
Cauchy prior; Morey, Rouder, & Jamil, 2014; R Core
Team, 2017.)

Speed judgments were summarized by calculating
the point of subjective equality (PSE) for each partici-
pant for each paddle size from the slopes and intercepts
of binary logistic regressions (see Fig. 1 and Fig. S1 in
the Supplemental Material). The PSEs for the small
paddle (M = 41.43 cm/s, SD = 3.06) and the big paddle
(M =45.07 cm/s, SD = 3.29) were submitted to a paired-
samples ¢ test, which revealed that paddle size had a

significant influence on PSE (mean difference = 3.64
cm/s, SD = 2.54), ((15) = 5.73, p < .001, d,,, = 0.50, Bayes
factor = 736. Thus, Experiment 1 replicated the typical
effect found in the Pong task. We refer to the difference
between the PSEs for the big and small paddles as the
Pong effect.

Next, we analyzed the PSEs in conjunction with the
survey data (Table S1 in the Supplemental Material
shows which participants were included in each analy-
sis). Of the 16 participants, 12 (75%) made no mention
of the size of the paddle in response to Question 2 (see
Table 1), an open-ended question about the purpose
of the experiment. We analyzed the PSEs from just these
12 participants (small paddle: M = 41.74 cm/s, SD =
3.16; big paddle: M = 45.47 cm/s, SD = 3.40) and found
a significant effect of paddle size (mean difference =
3.73 cm/s, SD = 2.92), 1(11) = 4.44, p = .001, d,,, = 0.50,
Bayes factor = 43. Even participants who did not sur-
mise the purpose of the study when asked an open-
ended question exhibited a strong Pong effect (Fig. 2
shows the Pong effect for all participants, categorized
according to their responses to the survey questions).
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Fig. 1. Mean proportion of “fast” responses as a function of ball speed and paddle size
for a representative participant in Experiment 1. The curves represent the binary logistic
regressions for the two paddle sizes. See Figure S1 in the Supplemental Material for plots

for each participant in this experiment.
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Fig. 2. Results from Experiment 1: the Pong effect for each participant. Participants are grouped
according to whether they mentioned paddle size when asked an open-ended question about the
purpose of the experiment (“discerning”), mentioned paddle size when asked what factors the
researchers might think influence perceived ball speed (“suspicious”), or did not mention paddle
size in response to either question (“naive”). Within each group, results are shown in rank order.
The Pong effect was calculated as the point of subjective equality (PSE) for the big paddle minus the
PSE for the small paddle. Thus, a Pong effect of 0 indicates no effect of paddle size, and a positive
Pong effect indicates that the ball appeared to move faster when the paddle was small than when

the paddle was big.

We next looked at these 12 participants’ answers to
a more specific question. Question 5 explicitly told
participants that the experiment was about factors that
influence perceived speed and asked what factors they
thought might be of interest to the researchers. Of these
12 participants, 8 did not mention paddle size as being
a factor of interest to the researchers. Even among these
8 participants, paddle size still influenced PSE, (small
paddle: M = 41.72 cm/s, SD = 3.63; big paddle: M =
44.94 cm/s, SD = 3.73; mean difference = 3.23 cm/s,
SD =3.03), «7) =3.01, p=.02, d,,, = 0.40, Bayes factor =
3.83.

In response to Question 6, several participants indi-
cated that the ball appeared to move faster when the
paddle was small. It is unclear whether this response
reflected an awareness of the study’s hypothesis or an
awareness of the paddle’s effect on the ball’s perceived
speed. We did not analyze the results for participants
who mentioned this connection between perceived
speed and paddle size because we could not differenti-
ate between these two possibilities, and consequently
the analysis would be uninformative regarding a poten-
tial effect of response bias.

The last question of the survey explicitly stated the
hypothesis and asked participants if they had ever sus-
pected the purpose of the experiment. Fewer than half
of the participants (n = 7) said “yes.” Of the remaining
9 participants, 5 said “no,” and 4 were noncommittal

(e.g., “kind of,” “a little, but not too much”). One of these
4 reported “[trying] to not let paddle size affect what
speed I thought it was.” Even among these 9 participants
who did not explicitly report suspecting the purpose of
the experiment, paddle size still influenced PSE, #(8) =
3.65, p = .0006, d,,, = 0.52, Bayes factor = 9.35.

The data showed that not many people inferred the
purpose of the experiment. Only 25% even mentioned
paddle size when asked an open-ended question about
the purpose, and of the remaining 75%, only 33% men-
tioned paddle size when asked for specific factors that
might be hypothesized to affect perceived speed. These
data suggest that the purpose of the Pong task may not
be as obvious to participants as it may seem to research-
ers well versed in the literature (see also Tenhundfeld
& Witt, 2017, for evidence of similar naiveté with respect
to perceived distances on hills). Moreover, the action-
specific effect of paddle size on estimated speed was
not driven by response bias based on inferring the
study’s purpose. Even when we excluded participants
who correctly inferred the purpose of the experiment,
the Pong effect still emerged.

Experiment 2

Experiment 1 showed that there were no systematic
differences between participants who were able to dis-
cern the purpose of the experiment and those who
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Fig. 3. Results from Experiment 2: the Pong effect for each participant in Experiment 2,
in rank order. The Pong effect was calculated as the point of subjective equality (PSE) for
the big paddle minus the PSE for the small paddle. Thus, a Pong effect of 0 indicates no
effect of paddle size, and a positive Pong effect indicates that the ball appeared to move
faster when the paddle was small than when the paddle was big.

were naive to the study’s purpose. In Experiment 2, we
examined whether participants could resist the Pong
effect after being warned about it.

Method

Participants. Seventeen students volunteered to par-
ticipate in exchange for course credit. We initially ran 16
participants, but 1 did not complete the survey at the end
of the experiment, so we ran an additional participant.
Given that all participants were informed of the study’s
purpose, all were included in the analysis.

Stimuli, apparatus, and procedure. Everything was
the same as in Experiment 1 except that an additional
instruction was presented on the screen at the beginning
of the test phase:

Participants tend to report that the ball is faster when
the paddle is small even though the balls move, on
average, at the same speeds for both paddles. We
want to know whether people can resist this tendency.
Please report how the speed of the ball APPEARS
without allowing your responses to be biased by
extraneous factors like the size of the paddle.

Results

For each participant, the PSE for each paddle size was
calculated from a binary logistic regression. These

values were submitted to a paired-samples ¢ test. Paddle
size significantly influenced PSEs (small paddle:
M =46.12 cm/s, SD = 3.88; big paddle: M = 48.99 cm/s,
SD = 4.67; mean difference = 2.87 cm/s, SD = 3.37),
1(16) = 3.51, p = .003, d,,, = 0.66, Bayes factor = 14. (As
in Experiment 1, all Bayes factors were calculated using
the BayesFactor R package and a Cauchy prior.) As
shown in Figure 3, the Pong effect emerged even when
participants were warned about this effect and explic-
itly instructed to resist it.

The instructions to resist the Pong effect not only
were insufficient to eliminate the effect but also were
insufficient even to lessen it. The Pong effect was not
significantly reduced in Experiment 2 compared with
Experiment 1, #31) = 0.84, p = .41, d = 0.31, Bayes fac-
tor = 0.34. In contrast, the instruction to resist bias due
to extraneous factors was effective at eliminating the
effect of background color on estimated speed. Analy-
ses of PSEs showed that in Experiment 1, participants
reported the ball as moving faster when the background
was red than when it was blue, #(15) = 4.67, p < .001,
d,,, = 0.64, Bayes factor = 115, whereas in Experiment
2, background color did not influence estimated speed,
1(16) = =1.45, p = .166, d,,, = 0.19, Bayes factor = 0.48.
If anything, the pattern reversed itself, which suggests
a possible overcorrection (see Fig. 4). Assuming that
any effect of background color on estimated speed was
due to response bias, the data show that the instruction
was sufficient to eliminate response biases associated
with background color. These results further highlight
the robustness of the Pong effect even when participants
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Fig. 4. Effect of background color on the point of subjective equality (PSE) in Experiment 1 (left) and Experiment 2 (right). The
graphs show the color difference score (PSE when the background was blue minus PSE when the background was red) for each
participant, in rank order from left to right. A color difference score of 0 indicates no effect of background color, and a positive
color difference score indicates that the ball was estimated as moving faster when the background was red than when it was blue.

are given instructions that are effective at eliminating
response bias.

General Discussion

By some accounts, perception is a modular system that
involves encapsulated processes (Firestone & Scholl,
2016a, 2016b; Fodor, 1983; Pylyshyn, 1999, 2003).
According to this view, external factors, such as cogni-
tion or action, cannot penetrate these processes, and
thus, cannot influence what is seen. The action-specific
account of perception challenges this view. Prior
research has demonstrated that people’s ability to block
a moving ball influences their perceptual judgments of
the ball’s speed. Despite a plethora of studies that have
ruled out alternative, nonperceptual explanations of
this effect (Witt, 2017), this work has been criticized for
not including postexperiment surveys (Firestone &
Scholl, 2016b). Experiment 1 took this critical step, and
its results support the claim that people’s ability to act
can exert a genuine influence on their perceptual expe-
rience. This claim was further supported by the results
from Experiment 2, in which action’s effect on percep-
tion persisted despite instructions for participants to
resist any tendency to report that the ball was faster
when the paddle was small than when the paddle was
big. The results suggest that this action-specific effect
is perceptual and is even immune to knowledge about

it. Just as knowledge about a visual illusion (e.g., know-
ing that the two tables are the same size in the case of
Shepard’s table illusion) does not lessen the magnitude
of the illusion, knowledge about the effect of paddle
size on estimated speed of the ball in the Pong task
also does not lessen the effect of paddle size on per-
ceived speed.

The data on the Pong effect suggest a role for top-
down influences on perception. In the case of action’s
influence on spatial perception, the effects need not
depend on explicit knowledge, however. Action’s influ-
ence is likely rooted in unconscious motor processes,
rather than thinking or reasoning about action. For
example, a previous study demonstrated that golf per-
formance, but not subjective ratings of golf perfor-
mance, correlated with perceived size of the hole (Witt,
Linkenauger, Bakdash, & Proffitt, 2008). In another
study, physical body weight (but not subjective ratings
of body size) related to perceived distance (Sugovic
et al., 2016). Indeed, the results from Experiment 2
suggest that knowledge of the bias typically observed
in the Pong task does not help to lessen the effect of
paddle size on perceived speed of the ball. To under-
stand the mechanism that drives action-specific effects,
one must determine both the source of the information
about action and how it exerts its influence. The source
of information related to action may derive from sensors
that detect physical states of the body, such as its size
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and location (via proprioceptors) or hunger and fatigue
levels (via interoceptors). If perception involves the
integration of information extracted from body- or
action-based sensory systems with information extracted
from visual or auditory sensory systems, action-specific
effects may be best considered as a new kind of mul-
timodal effect (Witt & Riley, 2014). In other words,
action-specific effects may result from the integration
of information from sensors that detect the internal
environment and sensors that detect the external envi-
ronment. If so, action-specific effects on the perceptual
experience of spatial layout would demonstrate that
such experience is relative to the perceiver’s own body
and abilities.
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Note

1. Bayes factors were calculated as evidence for the alterna-
tive hypothesis. A Bayes factor of 3 or greater is considered
substantial evidence for the alternative hypothesis (and a Bayes
factor greater than 10 is considered strong evidence). A Bayes
factor less than 0.33 is considered substantial evidence for the
null hypothesis (and a Bayes factor less than 0.10 is consid-
ered strong evidence for the null hypothesis). A Bayes factor
between 1 and 3 is considered anecdotal evidence for the alter-
native hypothesis, and a Bayes factor between 0.33 and 1 is
considered anecdotal evidence for the null hypothesis.

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.

Durgin, F. H., Baird, J. A., Greenburg, M., Russell, R,
Shaughnessy, K., & Waymouth, S. (2009). Who is being
deceived? The experimental demands of wearing a
backpack. Psychonomic Bulletin & Review, 16, 964-969.
doi:10.3758/PBR.16.5.964

Durgin, F. H., Klein, B., Spiegel, A., Strawser, C. J., & Williams,
M. (2012). The social psychology of perception experi-
ments: Hills, backpacks, glucose, and the problem of gen-
eralizability. Journal of Experimental Psychology: Human
Perception and Performance, 38, 1582—-1595.

Firestone, C., & Scholl, B. J. (2016a). Cognition does not
affect perception: Evaluating the evidence for “top-down”
effects. Behavioral & Brain Sciences, 39, Article e229.
doi:10.1017/50140525X15000965

Firestone, C., & Scholl, B. J. (2016b). Seeing and thinking:
Foundational issues and empirical horizons. Behavioral
& Brain Sciences, 39, Article e264. doi:10.1017/50140525
X16000029

Fodor, J. A. (1983). Modularity of mind: An essay on faculty
psychology. Cambridge, MA: MIT Press.

Gray, R. (2013). Being selective at the plate: Processing
dependence between perceptual variables relates to
hitting goals and performance. journal of Experimental
Psychology: Human Perception and Performance, 39,
1124-1142.

King, Z. R., Tenhundfeld, N. L., & Witt, J. K. (2017). What you
see and what you are told: An action-specific effect that
is unaffected by explicit feedback. Psychological Research.
Advance online publication. doi:10.1007/s00426-017-0848-8

Loomis, J. M. (2016). Proposed applications of research on
action-specific effects are premature. Journal of Applied
Research in Memory and Cognition, 5, 77-79.

Morey, D., Rouder, J. N., & Jamil, T. (2014). BayesFactor:
Computation of Bayes factors for common designs
(Version 0.9.8). Retrieved from http://CRAN.R-project
.org/package=BayesFactor


http://journals.sagepub.com/doi/suppl/10.1177/0956797617730892
http://journals.sagepub.com/doi/suppl/10.1177/0956797617730892
https://osf.io/akp9n/
https://osf.io/akp9n/
http://journals.sagepub.com/doi/suppl/10.1177/0956797617730892
http://journals.sagepub.com/doi/suppl/10.1177/0956797617730892
http://www.psychologicalscience.org/publications/badges
http://www.psychologicalscience.org/publications/badges
http://CRAN.R-project.org/package=BayesFactor
http://CRAN.R-project.org/package=BayesFactor

Witt et al.

Proffitt, D. R. (2006). Embodied perception and the econ-
omy of action. Perspectives on Psychological Science, 1,
110-122.

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 emerg-
ing discipline (pp. 171-198). Cambridge, MA: MIT Press.

Pylyshyn, Z. W. (1999). Is vision continuous with cognition?
The case for cognitive impenetrability of visual percep-
tion. Behavioral & Brain Sciences, 22, 341-423.

Pylyshyn, Z. W. (2003). Seeing and visualizing: It’s not what
you think. Cambridge, MA: MIT Press.

R Core Team. (2017). R: A language and environment for statis-
tical computing. Retrieved from https://www.r-project.org

Shaffer, D. M., McManama, E., Swank, C., & Durgin, F. H.
(2013). Sugar and space? Not the case: Effects of low
blood glucose on slant estimation are mediated by beliefs.
i-Perception, 4, 147-155.

Sugovic, M., Turk, P., & Witt, J. K. (2016). Perceived distance
and obesity: It's what you weigh, not what you think.
Acta Psychologica, 165, 1-8.

Taylor-Covill, G. A. H., & Eves, F. F. (2014). When what
we need influences what we see: Choice of energetic
replenishment is linked with perceived steepness. Journal
of Experimental Psychology: Human Perception and
Performance, 40, 915-919.

Taylor-Covill, G. A. H., & Eves, F. F. (2016). Carrying a bio-
logical “backpack”: Quasi-experimental effects of weight
status and body fat change on perceived steepness.
Journal of Experimental Psychology: Human Perception
and Performance, 42, 331-338.

Tenhundfeld, N. L., & Witt, J. K. (2017). Distances on hills look
farther than distances on flat ground: Evidence from con-
verging measures. Attention, Perception, & Psychopbysics,
79, 1165-1181.

witt, J. K. (2011). Action’s effect on perception. Current
Directions in Psychological Science, 20, 201-206. doi:
10.1177/0963721411408770

Witt, J. K. (2017). Action potential influences spatial percep-
tion: Evidence for genuine top-down effects on percep-
tion. Psychonomic Bulletin & Review, 24, 999-1021.

Witt, J. K., Linkenauger, S. A., Bakdash, J. Z., & Proffitt, D. R.
(2008). Putting to a bigger hole: Golf performance relates
to perceived size. Psychonomic Bulletin & Review, 15,
581-585. doi:10.3758/15.3.581

Witt, J. K., & Proffitt, D. R. (2005). See the ball, hit the ball:
Apparent ball size is correlated with batting average.
Psychological Science, 16, 937-938. d0i:10.1111/j.1467-
9280.2005.01640.x

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.

witt, J. K., & Sugovic, M. (2010). Performance and ease
influence perceived speed. Perception, 39, 1341-1353.
doi:10.1068/P6699

Wwitt, J. K., & Sugovic, M. (2012). Does ease to block a ball
affect perceived ball speed? Examination of alternative
hypotheses. Journal of Experimental Psychology: Human
Perception and Performance, 38, 1202-1214. doi:10.1037/
20026512

witt, J. K., & Sugovic, M. (2013a). Catching ease influences
perceived speed: Evidence for action-specific effects from
action-based measures. Psychonomic Bulletin & Review,
20, 1364-1370.

witt, J. K., & Sugovic, M. (2013b). Response bias cannot
explain action-specific effects: Evidence from compli-
ant and non-compliant participants. Perception, 42,
138-152.

witt, J. K., Sugovic, M., & Dodd, M. D. (2016). Action-
specific perception of speed is independent of atten-
tion. Attention, Perception, & Psychophysics, 78, 880-890.
doi:10.3758/s13414-015-1047-6

witt, J. K., Sugovic, M., Tenhundfeld, N. T., & King, Z. R.
(2016). An action-specific effect on perception that avoids
all pitfalls. Bebhavioral & Brain Sciences, 39, Article €261.
doi:10.1017/50140525X15002563

Woods, A. J., Philbeck, J. W., & Danoff, J. V. (2009). The vari-
ous perceptions of distance: An alternative view of how
effort affects distance judgments. Journal of Experimental
Psychology: Human Perception and Performance, 35,
1104-1117. doi:10.1037/20013622


https://www.r-project.org

