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In a recent issue of Trends in Cog-
nitive Sciences, Cohen et al. [1]
argue that the study of visual sum-
mary statistics represents an ele-
gant method to account for the
richness of visual experience in
the periphery. We resoundingly
agree that employing ensemble
statistics is a strong step towards
resolving questions of how con-
scious we are of our visual sur-
roundings. However, we think the
explanatory power of this
approach can be augmented by
focusing on two specific areas: (i)
psychophysical quantification of
metacognitive capacities and deci-
sion biases associated with
peripheral vision; [1_TD$DIFF] (ii) distinction
between perceptual decisions that
involve different levels of detail.
Consideration of these issues will
facilitate the development of pre-
cise hypotheses about peripheral
phenomenology and yield useful
data from experiments investigat-
ing summary statistics; we explain
how below.
Metacognitive and Decisional
Assessments
In Box 2 of their article, Cohen et al. pro-
vide two vivid demonstrations to show
how observers may overestimate the
capacity of peripheral vision to identify
stimuli. However, to provide a formal
account of such overestimation and relate
it to summary statistics, we need to
quantify the degree to which such overes-
timation occurs. Fortunately, the tools for
such quantification are already available in
signal detection theory (SDT) frameworks
[2,3]. For instance, if a subject is required
to make a response to whether color can
be detected in the periphery, classical
SDT offers a way to quantify such detec-
tion bias (i.e., propensity to say ‘Yes, there
is color’) independently from the sensitivity
or capacity to perform the task. Congruent
with the overall hypothesis here, it has
been shown that detection biases are lib-
eral in the periphery [4] or under covert
inattention [5], and evidence indicates that
these are likely to reflect perceptual rather
than response biases. Likewise, if the task
requires subjects to identify which specific
color is presented in the periphery, sub-
jects may be overly confident in their dis-
crimination or identification performance.
Analytic tools based on the SDT frame-
work are now available for quantifying
such biases at the subjective confidence
level and measuring how confidence judg-
ments may reflect actual performance [6].

Fine-Grained Decisions versus
Coarse Categorizations
Since subjective confidence is typically
assessed with respect to perceptual deci-
sions (i.e., how likely the relevant decisions
are correct), it is important to carefully con-
sider the nature of the decision itself. For
example, while some tasks[3_TD$DIFF] in the periphery
require detection of stimuli[2_TD$DIFF], others require
two-choice discrimination[4_TD$DIFF], categorization[5_TD$DIFF],
or even more fine-grained decisions
such as absolute identification. Previous
research indicates that attentional pro-
cesses differentially impact perceptual
thresholds depending on whether the
decision requires detection or discrimina-
tion [7]. Peripheral vision may likewise be
particularly good at coarse-level decisions
but relatively poor at fine-grained tasks. It
would be informative to test how these
differences in performance may differen-
tially impact subjective metacognition as
well. Studies probing ensemble statistics
may particularly benefit from systematically
addressing these issues. For instance,
Tr
subjects may be able to evaluate the mean
of a group of elements to detect whether
relevant information is present, but do they
maintain a precise enough representation
of the variability of the group to conduct
valid discriminations? What about identify-
ing the absolute mean or variance of an
ensemble statistic? If observers can do
these tasks in the periphery, would such
performance also be reflected in their sub-
jective percepts? Alternatively, the degree
of unconscious processing involved might
differ across tasks.

One particularly intriguing idea is that there
may be a canonical decision type that one
tends to make in the periphery (i.e., a
decision observers tend to make as a
default) during navigation of the world out-
side the laboratory. Intuitively, for the
periphery such decisions may be relatively
coarse grained and driven by summary
statistics. Interestingly, it has been
reported that subjective confidence rat-
ings in different tasks may influence each
other [8], so our performance in this
canonical decision may influence subjec-
tive perception in other decisions as well.

Concluding Remarks
Peripheral vision suffers in terms of proc-
essing sensitivity and can provide only a
noisy representation of the visual surround
[9]. Aggregating over these noisy esti-
mates can provide an accurate ‘gist’ of
the world that contributes to performance
in a given task. However, higher-order,
metacognitive processes might be neces-
sary to produce subjective reports that are
more reliable indicators of conscious
experience [10]. Therefore, we posit that
by using tools that quantify both task per-
formance and metacognitive awareness,
as well as considering how ‘fine-grained’
the decisions are in experiments, this field
will excel in generating precise hypotheses
and gathering relevant data to more fully
explain the true phenomenology of the
visual periphery.

1Department of Psychology, University of California, Los

Angeles, 1285 Franz Hall, Box 951563, Los Angeles, CA

90095-1563, USA
ends in Cognitive Sciences, Month Year, Vol. xx, No. yy 1



TICS 1582 No. of Pages 2
2Brain Research Institute, 695 Charles E. Young Drive

South, Los Angeles, CA 90095, USA

*Correspondence: odegaard.brian@gmail.com

(B. Odegaard).

http://dx.doi.org/10.1016/j.tics.2016.06.005

References
1. Cohen, M.A. et al. (2016) What is the bandwidth of per-

ceptual experience? Trends Cogn. Sci. 20, 324–335

2. Green, D.M. and Swets, J.A. (1966) Signal Detection The-
ory and Psychophysics, Wiley
2 Trends in Cognitive Sciences, Month Year, Vol. xx, No. yy
3. Maniscalco, B. and Lau, H. (2012) A signal detection
theoretic approach for estimating metacognitive sensi-
tivity from confidence ratings. Conscious. Cogn. 21,
422–430

4. Solovey, G. et al. (2015) A decisional account of subjective
inflation of visual perception at the periphery. Atten. Per-
cept. Psychophys. 77, 258–271

5. Rahnev, D. et al. (2011) Attention induces conservative
subjective biases in visual perception. Nat. Neurosci. 14,
1513–1515

6. Fleming, S.M. and Lau, H.C. (2014) How to measure meta-
cognition. Front. Hum. Neurosci. 8, 443
7. Lee, D.K. et al. (1999) Attention activates winner-take-all
competition among visual filters. Nat. Neurosci. 2,
375–381

8. Rahnev, D. et al. (2015) Confidence leak in perceptual
decision making. Psychol. Sci. 26, 1664–1680

9. Azzopardi, P. and Cowey, A. (1993) Preferential represen-
tation of the fovea in the primary visual cortex. Nature 361,
719–721

10. Lau, H. and Rosenthal, D. (2011) Empirical support for
higher-order theories of conscious awareness. Trends
Cogn. Sci. 15, 365–373

mailto:odegaard.brian@gmail.com
http://dx.doi.org/10.1016/j.tics.2016.06.005
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0055
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0055
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0060
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0060
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0065
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0065
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0065
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0065
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0070
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0070
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0070
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0075
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0075
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0075
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0080
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0080
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0085
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0085
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0085
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0090
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0090
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0095
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0095
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0095
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0050
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0050
http://refhub.elsevier.com/S1364-6613(16)30076-6/sbref0050

	Methodological Considerations to Strengthen Studies of Peripheral Vision
	Metacognitive and Decisional Assessments
	Fine-Grained Decisions versus Coarse Categorizations
	Concluding Remarks
	References


