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Theory of mind in dogs: is the perspective-taking task a good

test?
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Abstract Udell, Dorey, and Wynne (in press) have reported
an experiment in which wolves, shelter dogs, and pet dogs
all showed a significant preference for begging from a
person who faced them (seer) over a person whose back
was turned to them (blind experimenter). On tests with the
blind person’s eyes covered with a bucket, a book, or a
camera, pet dogs showed more preference for the seer than
did wolves and shelter dogs. We agree with the authors’
position that most of these findings are best explained by
preexperimental learning experienced by the subjects. We
argue, however, that the perspective-taking task is not a
good test of the domestication theory or of the theory of
mind in dogs. The problem we see is that use of the
perspective-taking task, combined with preexperimental
learning in all the subjects, strongly biases the outcome in
favor of a behavioral learning interpretation. Tasks less
influenced by preexperimental training would provide less
confounded tests of domestication and theory of mind.
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Udell, Dorey and Wynne (in press) have reported an initial
study (Experiment 1) in which pet dogs, shelter dogs, and
wolves chose to beg food from a person facing them with
eyes uncovered (seer) or a person whose eyes were occluded
in different ways (blind individual). Overall, pet dogs chose
the seer more often than did shelter dogs and wolves. All
types of subjects tested showed significant preference for the
seer when the blind individual’s back was turned to them,
but only pet dogs tested indoors and outdoors showed a
significant preference when a book covered the blind
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individual’s eyes. None of the canine groups showed a
significant preference for the seer when a camera covered the
blind individual’s eyes, and only pet dogs tested indoors
significantly preferred the seer when a bucket covered the
blind individual’s eyes. In a second study (Experiment 2),
dogs and wolves more readily learned to beg food from a
seer with a bucket on her shoulder than from a blind
individual with a bucket on her head.

These experiments were carried out to test two different
but related theories. One theory is that dogs show theory of
mind or an understanding that other organisms store
information and act upon it. In the context of the
perspective-taking procedure, the question is whether dogs
understand that a person who sees them (seer) will know
that they are begging for food but that a person who does
not see them (blind individual) will not. The second theory
is that dogs are particularly attentive and responsive to
human social cues because they were domesticated over
several thousand years from wolf ancestors (Hare, Brown,
Williamson & Tomasello 2002; Miklosi et al., 2003). These
two theories might dovetail if it were assumed that dogs
acquired theory of mind through greater sensitivity to
human cues as a product of domestication. Thus, dogs
might have developed the ability to “read human minds.”

Both of these theories have been challenged by associative
and behavioral interpretations of dogs’ (and other species’)
behavior (Heyes, 1993; Udell, Dorey & Wynne 2010; Udell
& Wynne, 2008). Thus, apparent evidence of theory of mind
might arise from learning that certain social stimuli predict
particular outcomes or behaviors performed by other
individuals (Gagliardi, Kirkpatrick-Steger, Thomas, Allen
& Blumberg, 1995; Heyes, 1993). The evolutionary or
domestication theory of dog social responsiveness to humans
has been challenged by the two-stage theory (Udell et al.,
2010). This alternative interpretation of dogs’ dependency
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on human cuing argues that dogs first learn to accept humans
(or other species) as social companions during a critical
period of development (stage 1) and, subsequently, learn to
use human gestures to guide their behavior (stage 2).

Udell et al. (in press) argued that their findings can best
be explained through associative learning and that they
challenge predictions from the domestication and theory —
of-mind positions. The fact that wolves quite significantly
preferred the seer when the blind individual had her back
turned seems to challenge the domestication theory that
wolves do not attend to human cues. The failure of some
groups of canines to prefer the seer when the blind
individual’s eyes were covered seems to challenge the
theory-of-mind prediction that dogs should recognize the
blind individual as one who cannot know that they are
begging. From an associative learning position, however,
decline in preference for the seer in the book, camera, and
bucket conditions, relative to the back-turned condition, can
be explained by differential stimulus generalization. That is,
an experimenter facing the dog, even with an occluder over
his or her eyes, looks more like the seer than does an
experimenter whose back is turned. Pet dogs may do better
on these tasks (book and bucket) because they have been
overtrained to approach a person with eyes visible through
pre experimental occasions of begging and feeding.
Canines learned to approach the seer more readily than
the blind individual in Experiment 2 because learning to
approach the blind individual represented a form of reversal
learning based on either prior experimental training
(wolves) or preexperimental training (dogs).

We generally agree with Udell et al. (in press) that their
findings are best interpreted within a learning behavioral
framework. However, we also argue that these experiments
are not optimal tests of either domestication or theory of
mind, because they stack the deck against these alternative
theories. It seems to us that only an extreme interpretation
of the domestication theory would lead to the prediction
that wolves would not have learned some pre experimental
preference for the seer. Given that these wolves were raised
by humans and had participated in other behavioral experi-
ments, they must have been fed on a number of occasions
by a human facing them. Even if a wolf has no interest in
human social cues, it would still surely learn that it was fed
by this neutral object. The same argument can be made for
shelter dogs that must have been fed by human caretakers
who faced them. Thus, when tested with a human facing
them versus one with his or her back turned, strong
generalization to the seer and generalization decrement to
the blind individual should lead to preference for the seer
based on pre experimental learning.

The findings are somewhat mixed with respect to the
question of theory of mind in dogs. Pet dogs did
significantly prefer the seer in the book and bucket (tested
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indoors) conditions, but shelter dogs and wolves did not. It
could be argued that pet dogs had had more opportunity to
hone their theory-of-mind skills through interactions with
their owners. That is, learning to understand what humans
do and do not know and how to apply this knowledge may
take some practice. On the other hand, pet dogs may have
had a learning advantage. Although Udell et al. (in press)
described Experiment 2 as a learning paradigm, it should be
pointed out that Experiment 1 also involved a learning
paradigm. That is, the seer fed the canine subject when
approached on test trials, but the blind experimenter did
not. Thus, subjects could learn to approach the seer over
trials through differential reinforcement. It may be that pet
dogs had an advantage over wolves and shelter dogs
because they had learned to learn through previous
participation in dog training programs that used differential
reinforcement.

One condition used by Povinelli and Eddy (1996) with
chimpanzees might have proven informative regarding the
question of theory of mind. In this condition, both
experimenters had their backs turned to the chimp, but
one person looked over her shoulder at the subject. Thus,
both experimenters appeared in a nonconventional position
for begging (backs turned), but the chimp could see the
eyes of one experimenter. Chimps tested surprisingly
showed no preference for the person whose eyes they
could see. This finding was pivotal in leading Povinelli
(2000) away from a high-level (theory-of-mind) interpreta-
tion of chimpanzee understanding of human visual gaze. It
suggested that simply seeing a human from the front was a
cue for begging and that seeing eyes played no special role.
Such an experiment with dogs might provide crucial
evidence for or against theory of mind in canines.

The Udell et al. (in press) findings may be seen as
evidence for theory of mind in dogs but also may be
interpreted as associative learning effects. This dual-
interpretation problem has plagued a number of tests of
theory of mind (Heyes, 1993, 1998; but see Call &
Tomasello, 2008). In an early test of theory of mind in
chimpanzees, Povinelli, Nelson and Boysen (1990) allowed
a chimpanzee to see that one human observed where food
was hidden (knower), whereas another human entered the
room after the food was hidden and, thus, did not make this
observation (guesser). When the knower and guesser
pointed at different food locations, chimpanzees showed a
preference for the location pointed at by the knower. Only 4
chimps were tested, and the significant results came from
the average of many repeated trials. It is possible that
chimps quickly learned to choose the container pointed at
by the person who stayed in the room and to disregard the
point of the person who later entered the room. Thus, cues
based on the experimenters’ behavior, and not inferences
made about their knowledge, could account for these
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findings. Significant preference for the knower on the first
trial of testing with a larger number of subjects would be
more convincing.

With respect to canines, Cooper et al. (2003) reported
first-trial data from an experiment with 15 dogs in which
the Povinelli et al. (1990) procedure was replicated. Thus,
dogs could see that one of three locations was baited with
food (but not which location). They could also see that a
human (knower) was in a position to see which location
was baited. A second human then entered the room
(guesser), and the knower and guesser pointed at different
locations. The striking finding was that 14/15 dogs (93%)
chose the location pointed at by the knower (p < .001). On
five further tests, the dogs’ performance fell to little better
than chance, but this drop in accuracy could be attributed to
proactive interference. That is, dogs confused memories for
the roles of the knower and guesser on the current trial with
memories of the roles they had played on previous trials.
Taken at face value, these findings are not easily explained
as an effect of associative learning and strikingly agree with
prediction from theory of mind. This experiment should be
replicated. The problem of proactive interference from
repeated tests might be reduced by spacing trials further
apart in time (Grant, 1975, 1981) and/or by using different
people as the knower and guesser on each trial.

In conclusion, although we find the Udell et al. (in press)
findings interesting, we are not persuaded that they argue
convincingly against either domestication or theory of mind.
We see these experiments as too confounded by possible
learning effects from both pre experimental and experimental
sources. The perspective-taking (food-begging) task, then,
may not be the best test of these theories for dogs and
wolves that have experienced considerable prior interaction
with humans. Other behavioral tests should be sought that
better control for the effects of prior learning and, thus, are
less subject to multiple interpretations.

Author Note William A. Roberts and Krista Macpherson, Department
of Psychology, University of Western Ontario.

References

Call, J., & Tomasello, M. (2008). Does the chimpanzee have a theory of
mind? 30 years later. Trends in Cognitive Sciences, 12, 187-192.

Cooper, J. J., Ashton, C., Bishop, S., West, R., Mills, D. S., & Young,
R. J. (2003). Clever hounds: Social cognition in the domestic dog
(Canis familiaris). Applied Animal Behaviour Science, 81, 229—
244,

Gagliardi, J. L., Kirkpatrick-Steger, K. K., Thomas, J., Allen, G. J., &
Blumberg, M. S. (1995). Seeing and knowing: Knowledge
attribution versus stimulus control in adult humans (Homo
sapiens). Journal of Comparative Psychology, 109, 107-114.

Grant, D. S. (1975). Proactive interference in pigeon short-term
memory. Journal of Experimental Psychology. Animal Behavior
Processes, 104, 207-220.

Grant, D. S. (1981). Intertrial interference in rat short-term memory.
Journal of Experimental Psychology. Animal Behavior Processes,
7, 217-227.

Hare, B., Brown, M., Williamson, C., & Tomasello, M. (2002). The
domestication of social cognition in dogs. Science, 298, 1634—
1636.

Heyes, C. M. (1993). Anecdotes, training, trapping and triangulating:
Do animals attribute mental states? Animal Behaviour 46, 177—
188.

Heyes, C. M. (1998). Theory of mind in nonhuman primates. The
Behavioral and Brain Sciences, 21, 101-114.

Miklosi, A., Kubinyi, E., Topal, J., Gacsi, M., Viranyi, Z., & Csanyi,
V. (2003). A simple reason for a big difference: Wolves do not
look back at humans, but dogs do. Current Biology, 13, 763-766.

Povinelli, D. J. (2000). Folk physics for apes. Oxford: Oxford
University Press.

Povinelli, D. J., & Eddy, T. J. (1996). What young chimpanzees know
about seeing. Monographs of the Society for Research in Child
Development, 61, v—191.

Povinelli, D. J., Nelson, K. E., & Boysen, S. T. (1990). Inferences
about guessing and knowing by chimpanzees (Pan troglodytes).
Journal of Comparative Psychology, 104, 203-210.

Udell, M. A. R., Dorey, N. R., & Wynne, C. D. L. (2010). What did
domestication do to dogs? A new account of dogs’ sensitivity to
human actions. Biological Reviews, 85, 327-345.

Udell, M. A. R., Dorey, N. R., & Wynne, C. D. L. (in press). Can your
dog read your mind? Understanding the causes of canine
perspective taking. Learning & Behavior.

Udell, M. A. R., & Wynne, C. D. L. (2008). A review of domestic
dogs’ (Canis familiaris) human-like behaviors: Or why behavior
analysts should stop worrying and love their dogs. Journal of the
Experimental Analysis of Behavior, 89, 247-261.

@ Springer



	Theory of mind in dogs: is the perspective-taking task a good test?
	Abstract
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


