Suppression of learning about a hard cue
by the presence of an easy cue’

Two groups of animals were trained on simultaneous dis-
criminations. On each trial one alternative was vertical, the
other horizontal; one was black and the other white. The ver-
tical was rewarded for both groups. For one group, black-
white was also relevant (and redundant) while for the other
black-white was irrelevant. When black-white was relevant,
learning about the comparatively difficult orientation cue was
suppressed. Theoretical implications are discussed.

A fundamental assumption of those who postulate
attention in discrimination learning (e.g., Sutherland,
1964; Zeaman & House, 1963; Lovejoy, 1966, 1967)
is that speed of learning about a cue depends upon
that cue's relative dominance in the population of
available cues. On the basis of this assumption, an
animal should learn more about a relevant cue A when
A is the only visual cue present than when two cues,
cue A and cue B, are both present and (redundantly)
relevant. Babb (1953) has presented data which support
this assertion, but as Sutherland & Andelman (1967)
have pointed out, his results may have a simpler
explanation: In order to assess learning about cue A,
after training with A alone or with A and B, he tested
with A alone, Although he found that the two-cue group
performed less well in the test, this may simply
have been due to generalization decrement., The two-
cue group was tested in a changed situation, while
the one-cue group continued with the same situation
as in training. So Babb's test was inadequate.

In an effort to obviate this objection to Babb's
experiment, Sutherland and Andelman trained each of
two groups with two cues present, but for one group
both were relevant (and redundant) while for the other
one cue was irrelevant. Thus each group had been
exposed to both cues in training, and generalization
decrement in testing should be comparable for the
two., It should be noted that this change in design
implicates an additional assumption of 'attention
theory,' i.e., that animals attend less to a cue when
it is irrelevant than when it is relevant. Put differ-
ently, the assumption being tested is now, "Cue A
will interfere more with learning about cue B when
A is relevant than when A is irrelevant.'" This is
plainly a more complex assumption than the stimulus-
sampling one discussed above.

The results of Sutherland and Andelman's Experiment
I are abundantly clear: Animals learn more about the
relevant cue A (horizontal-vertical) when cue B (black-
white) is also relevant than when cue B is irrelevant,
in direct contradiction to attention theory.

Two possible reasons for their results may be sug-
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gested: (1) There is some basic weakness in ''attention
theory,'" and this result indicates the need for a fun-
damental revision. (2) The basic notion that learning-
apout-X reduces learning-about-Y still holds, butother
factors, acting in the opposite direction, had a stronger
effect in this experiment.

Sutherland and Andelman opted for the first alter-
native, and suggested a '"'hierarchy of stimulus anal-
yzers' as the desired revision. If such a hierarchy
exists, we have the situation ''learning-about-X may
help or hinder learning-about-Y, depending on the
location of X and Y in the analyzing hierarchy''-the
kind of theoretical position which is hard to disprove.

A case can be made for the second alternative. The
factor which may have been acting is the omnipresent
one of observing responses; it may be that animals
with both cues relevant learned quickly, and so looked
at the stimuli on a high proportion of trials. The other
group, faced with a more difficult problem, may have
looked at the stimuli much less often. As a result,
they would have learned less about their sole rele-
vant cue than did the two-cue group. At this point one
may wonder what change Sutherland and Andelman
could have made in their design to increase the im-
portance of ''attention'' factors enough to overcome
the hypothesized effect of observing factors. An
answer is suggested by a formal model for discrim=-
ination learning recently proposed by Lovejoy (1967).
According to that model, when two cues are relevant
a S will tend to learn first about one of those cues.
The extent to which he learns about the second cue
depends on how obvious the second cue is; the less
obvious the second cue, the less rapidly will learning
about it take place, This suggests that Sutherland and
Andelman might have obtained the opposite result if
they had used one easy cue (relevant for one group,
irrelevant for the other) and one difficult cue (always
relevant), The present experiment tests this possibility.
Method

The Ss were 19 experimentally naive, male, hooded
rats, 100 days old. The apparatus was a modified
Lashley jumping stand, with landing platforms beneath
the stimulus doors (so that no punishment followed
an error). For a complete description, see Mackintosh
(1963). Animals were first pretrained to jump to oper
doors, and then to jump to closed gray doors, behind
which they found food. Throughout the experiment,
each rat received 10 correction trials per day. After
three consecutive wrong choices on a single trial, an
animal was guided to the positive stimulus. The stim=-
uli were Plexiglas rectangles mounted either vertically
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or horizontally on the centers of the gray doors of the
jumping stand. In order to increase the difficulty of
the horizontal-vertical cue, the rectangles were more
nearly square (3.3 x 6.0 cm) than those used by Suther-
land and Andelman (2.5 x 10 cm). Black and white
rectangles were used during acquisition and Test 1,
and gray rectangles were used during Test 2. The
side of the positive stimulus was determined by Gel-
lermann orders. The stimuli are shown in Fig. 1.
Training was continued for 36 days (360 trials). After
training, two retraining tests were conducted to assess
learning about the horizontal-vertical cue.
Results

The entire experiment is summarized in Fig. 1. On
the left are the mean learning curves for the two
groups. Group 1, with both cues relevant, learned
very quickly, and Group 2, with only orientation rele-
vant, learned painfully slowly. This was a very dif-
ficult orientation discrimination. The results for the
two retraining tests are also shown in Fig. 1, on the
right, On the first test Group 1 scored 49% correct,
and Group 2 78%. This difference is highly signif-
icant (p< .005, median test). A second test confirmed
this result; Group 1 scored 55% and Group 2 scored
68%. Again, the difference is significant (p< .005,
median test). On neither test did the performance of
Group 1 differ significantly from chance. Thus the
presence of the easy redundant brightness cue seems
to have prevented learning from occurring about the
difficult orientation cue.
Discussion

We have demonstrated that learning about a difficult

366

cue is suppressed by the presence of an easy cue,
provided that the easy cue is relevant. How does this
happen? The relevance of the easy cue is crucial; it
seems fair to say that the animal ''discovers'' this
relevance at about the time of solution, Put differently,
it seems that once the animal has solved the problem
by means of the easy cue, he ceases to learn about
the hard cue. There appear to be two alternative
mechanisms which might produce such an effect;
(1) Once the animal has ''solved'' the problem, he may
just stop learning altogether. In this case a two-cues-
relevant group has fewer effective trials. (2) The
animal may learn predominantly about the dimension
he uses to control his behavior—so that once he has
solved the problem in terms of the easy cue, he learns
primarily about that cue, to the exclusion of others.

Lovejoy (1967) has proposed a formal model with a
mechanism of the second type; this model does produce
behavior very like that reported above, Animals trained
with an easy cue and a hard cue both relevant learn
little about the hard cue, whereas animals trained
with the same cues present, but only the hard cue
relevant, solve the problem.

It is worth noting explicitly that the phenomenon
reported here cannot be explained by an ''stimulus
elements'" argument—whereas Babb's results could
be. Here the same stimulus elements are presented
to both groups, and the difference in learning about
orientation must be due to the different correlation
of the easy cue with reward.

References

Babb, H. Transfer from a stimulus complex to differentially dis-
ciminable components. J. comp. physiol. Psychol., 1956, 49,
288-291.

Lovejoy, E. Analysis of the overlearning reversal effect. Psychol.
Rev., 1966, 73, 87-103.

Lovejoy, E. Attention in discrimination learning. San Francisco:
Holden:Day, in press.

Mackintosh, N. J. The effect of irrelevant cues on reversal learn-
ing in the rat. Brit. J. Psychol., 1963, 54, 127-134.

Sutherland, N. S. The learning of discriminations by animals.
Endeavor, 1964, 23, 148-152,

Sutherland, N. S., & Andelman, Lani. Leaming with one and two
cues. Psychon. Sci., 1967, 7, 107-108.

Zeaman, D., & House, B. J. The role of attention in retardate dis-
crimination learning. In N. R. Ellis (Ed.), Handbook in mentul
deficiency: Psychological theory and research. New York: Mc-
Graw-Hill, 1963. Pp. 159-223,

Notes

1. This work was carried out during the first author’s tenure of a
North American Treaty Organization Postdoctoral Fellowship in
Science, and was supported in part by the American Office of
Naval Research, Contract N 62558-4791. We are grateful to M. 8.
Halliday and N. S. Sutherland, who commented on the manuscript.
2. Now at the University of California, Santa Barbara.

Psychon. Sci., 1967, Vol. 8 (9)




<<
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




