
Proactive inhibition in rats 
after prior partial reversal: A critique 
of the spontaneous recovery hypothesis J 

Forty-eight rats were taught a simultaneous visual discrim­
ination, S 1+ vs Sz-. Subsequently, they learned a second dis­
crimination, involving one of the old stimuli and a new one. 
Half of them now learned S 3+ vs S 1-. The other half learned 
S 2+ vs S J-. Retention of the second discrimination was tested 
one day or 32 days after training. The two different partial 
reversals resulted in proactive inhibition and to the same 
degree. It is argued that this result is inconsistent with the 
spontaneous recovery interpretation of proactive inhibition. 

The occurrence of proactive inhibition (PI) and its 
increase with increasing retention intervals (e.g •• 
Underwood. 1948) has generally been attributed to 
spontaneous recovery of the first task responses un­
learned or extinguished during acquisition of the 
second task. This interpretation is central to the 
most influential current approach to long-term for­
getting (Underwood. 1957). However. direct tests have 
found no evidence for spontaneous recovery of the 
first task responses in human verbal learning situa­
tions (Koppenaal. 1963; Slamecka. 1966). The present 
paper adds to the burden of negative evidence by 
demonstrating that PI in animal discrimination is 
difficult to attribute to spontaneous recovery of the 
first learned response. 

Gleitman & Jung (1963) and Maier & Gleitman (1967) 
have shown that PI and its increase over time occurs 
in rats. In these studies the PI groups were trained on 
one discrimination (~+ vs 32-) followed by its rever­
sal (31- vs 32+), Retention of the second discrimination 
was measured either one day or several weeks after 
acquisition. It could be argued that extinction (and 
eventual spontaneous recovery) of the responses learned 
during the first discrimination occurred as the animal 
learned the reversal: 3 had to inhibit the tendency to 
approach the formerly positive stimulus. This argument 
suggests that the occurrence of PI and its increase 
over time was primarily due to that half of the re­
versal procedure which involved changing S+ to S-. 
Changing S- to S+ should not have been relevant for 
here there is no excitatory tendency to be inhibited 
and later recovered. To determine whether PI is due 
to the shift of S+ to 3- rather than the shift of 3- to 
3+. a partial reversal procedure must be utilized in 
which only one stimulus is reversed. The present 
study utilizes such a design. All Ss were first trained 
on a visual discrimination. ~+ vs 32-' Subsequently. 
the Ss were trained on either of two partial reversals. 
33+ vs ~ - (plus-minus shift) or S2+ vs 33- (minus-
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plus shift). If PI and its increase over time is the 
result of spontaneous recovery. one should expect 
more PI when the second discrimination involved a 
plUS-minUS rather than a minus-plus shift. 
Method 

The Ss were 48 male hooded rats maintained on a 
23 h feeding schedule and at 85% of their ad lib body 
weights throughout the entire experiment. Nine of the 
Ss were discarded due to apparatus failure and ill 
health. Three standard rat test chambers served as 
apparatus. each equipped with two response panels on 
the front Wall. stimuli were projected on the panels by 
means of in-line projectors. Details of apparatus and 
of pretraining are described in Maier & Gleitman (1967). 

After pretraining. Ss were randomly assigned to four 
groups. each of which was presented with a different 
simultaneous discrimination. The stimuli were a tri­
angle (T). vertical stripes (V). or horizontal stripes 
(H). each white on a black background. Group 1 was 
presented with T+ vs H-. Group 2 with T+ vs V-, 
Group 3 with T- vs H+. Group 4 with T- vs V+. The Ss 
were run for 40 trials a day. with a 7-sec intertrial 
interval. and using a noncorrection procedure. This 
method was in force until 3 reached a criterion of 32 
or more correct trials in a session. On the day fol­
lowing the criterial session. S was presented with a 
new discrimination which provided for partial rever­
sal: Now the two stimuli were horizontal and vertical 
stripes with the contingency reversed for the stim­
ulus already encountered in the previous discrimination. 
Thus for Ss in Group 1. the new discrimination was 
V- vs H+. for those in Group 2 it was H- vs V+. for 
those in Group 3 it was V+ vs H-. and for those in 
Group 4 it was H+ vs V-. It is readily seen that the 
partial reversals required of Groups 1 and 2 were of 
the minus-to-plus category (MP); those required of 
Groups 3 and 4 were plus-to-minus (PM). Ss were 
run on the second discrimination until it had been 
learned to the same criterion as was used for the first; 
the training procedure was identical in all respects 
to that utilized before. 

For half of the Ss. retention of the second diSCrim­
ination was tested one day after the criterial session; 
for the other half the retention test followed 32 days 
later. The retention test consisted of one further ses­
sion on the second discrimination conducted in pre­
cisely the same manner as were all prior sessions 
on that discrimination. 
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Fig. 1. Mean number of errors on last day of acquisition and on test 
day. 

Results 
Acquisition. Mean days to criterion for the first 

discrimination was 5.5 for the plus-to-minus groups, 
and 8.9 for the minus-to-plus groups (t=4.4, df= 37, 
p< .01), a difference which may reflect some initial 
preference for stripes of whatever orientation. For 
the second discrimination the mean days to criterion 
was 10.1 for the plus-to-minus groups and 7.75 for 
the minus-to-plus groups (t=1.7, df=37, p> .05). Ob­
viously, there is massive negative transfer for the 
plus-to-minus groups (t=5.5, df=19, p< .01), but no 
evidence for such with the groups shifted from minus 
to plus. 

Retention. Errors on the last day of acquisition and 
on retention test are presented in Fig. I, for the MP 
and PM groups at 1 day and 32 day retention intervals. 
A previous study (Maier & Gleitman, 1967) using the 
same horizontal-vertical discrimination found no re­
tention loss over a 32 day interval when no prior dis­
crimination had been provided. Thus, any retention 
loss occurring in the MP or PM groups can be attrib­
uted to PI. As the figure indicates, both MP and PM 
groups show sizable PI with a 32 day retention interval. 
The mean error scores of the MP-32 and PM-32 groups 
are clearly larger than those obtained for the cor­
responding 1 day test groups, MP-1 and PM-l (the 
two respective t values are 3.42 and 3.28, with dfs of 
17 and 18 in the two cases; for both, p< .01). Of most 
importance for our purposes, however, is the com-
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parison between the MP-32 and PM-32 groups: There 
is not the slightest indication that plus-to-minus 
reversal leads to more PI than reversal in which 
the shift is minus-to-plus. 
Discussion 

PI was demonstrated for a discrimination which 
consisted of a partial reversal of another discrimina­
tion learned previously. This effect was no greater 
if the partial reversal was of the plus-to-minus than 
of the minus-to-plus variety. This result presents 
difficulties for the view that PI is caused by the spon­
taneous recovery of inappropriate responses e"i;in­
guished in the course of learning. What response 
was extinguished (and thus later recovered) while 
learning the minus-to-plus shift? One might suggest 
that S learned an avoidance response to the initially 
negative stimulus, and that this response was the one 
extinguished while acquiring the second discrimination 
and later recovered during the retention interval. This 
interpretation is not consistent with the data of the 
present study. Had S acquired an avoidance response 
to the initially negative stimulus, there should have 
been considerable negative transfer to the second 
discrimination. While there was negative transfer 
given the plus-to-minus shift, no negative transfer 
was found when the shift was minus-to-plus. 

What then might account for the fact that PI in­
creases with increasing retention interval? We suggest 
a simple possibility: forgetting. S forgets which of the 
two discriminations it had encountered more recently, 
an effect which grows as the retention interval in­
creases and the relative recency of the two situations 
becomes more alike. It may be that the explanation 
of PI rests with the phenomenon of forgetting and 
not the other way around. 

References 

BRIGGS, G. E. Acquisition, extinction, and recovery functions in retro­
active inhibition. J. expo Psychol., 1954,47,285-293. 

GLEITMAN, H., & JUNG, L. Retention of a spatial discrimination as 
a function of proactive interference. Science, 1963, 142, 1683-1684. 

KOPPENAAL, R. J. Time changes in the strengths of A-B, A-C lists; 
spontaneous recovery? J. verbal Learn. verbal Behav., 1963,2,310-
319. 

MAIER, S. F., & GLEITMAN, H. Proactive interference in rats. 
Psychon. ScL, 1967, 7, 25-26. 

SLAMECKA, N. J. Supplementary report: A search for spontaneous re­
covery of verbal association. J. verbal Learn. verbal Behav., 1966, 5, 
205-207. 

UNDERWOOD, B. J. "Spontaneous" recovery of verbal associations. J. 
exp Psychol., 1948,38,429439. 

UNDERWOOD, B. J. Interference and forgetting. Psycho! Rev., 1957, 
64,49-60. 

Notes 

1. This research was supported by United States Public Health Service 
Grant MH 10629-03 from the National Institute of Mental Health to 
Henry Gleitman. 
2. United States Public Health Service Predoctoral Fellow. 

Psychon. Sci., 1967, Vol. 9 (1) 



<<
  /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




