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Twelve rats were tested through a series of 33 daily 
reversals of a light/tone successive discrimination; 
training was halted for 1 month and then resumed for 
six sessions. For the test session, the fll"st one when 
training resumed, six rats relearned the last 
discrimination (the same correct stimulus on Sessions 33 
and 34), but the other six rats learned the reversed 
discrimination (different correct stimuli on Sessions 33 
and 34). The rats in the nonreversed group learned the 
test discrimination faster than the discrimination on 
Session 33, so they must have remembered the correct 
stimulus from Session 33, demonstrating a well 
established memory for the last correct stimulus in a 
series of discrimination reversals. 

Suppose a rat is trained on a discrimination for one 
session, then trained on the reverse of that 
discrimination for a session, and so on through a series 
of successive reversals. Using the learning score on the 
original discrimination as a base rate for learning 
discriminations, the rate of learning of successive 
discrimination reversals changes systematically; learning 
of the first reversed discrimination is slower than the 
learning of the original discrimination, but, with 
subsequent reversals, learning of the discrimination 
improves. Eventually, rats will learn reversed 
discriminations faster than they learned the original 
discrimination (e.g., Dufort, Guttman, & Kimble, 1954; 
Gonzalez, Berger, & Bitterman, 1966; Mackintosh, 
McGOnigle, Holgate, & Vanderver, 1968). 

The slower learning of the first reversed 
discrimination is due to negative transfer from the 
original discrimination; the rats remember the correct 
alternative from Discrimination 1 and, during the 
reversed discrimination, must unlearn that stimulus 
preference and learn a new stimulus preference. With 
successive reversals of the discrimination, the persistence 
in responding to the correct alternative for the preceding 
discrimination is weakened, and learning improves until 
the rats learn successive reversals very rapidly. 
Progressive improvement in serial discrimination 
reversals (SDR) has been attributed to accumulation of 
proactive interference from the previous discriminations, 
causing the animal to "forget" the rewarded alternative 
on the immediately preceding discrimination (Gonzalez 
et ai, 1966; Woodward, Schoel, & Bitterman, 1971; 
Woodward & Bitterman, 1972). These authors argued 
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that proactive interference from the large number of 
preceding discriminations causes the animal to forget the 
correct alternative on the preceding discrimination, sO, 
after experiencing a long series of serial discrimination 
reversals, the animal starts each new session afresh and 
there is no negative transfer from the immediately 
preceding discrimination. 

Continued improvement in rate of learning successive 
discriminations does not prove that proactive 
interference accounts for it; in fact, the proactive 
interference interpretation of progressive improvement 
in SDR is ad hoc. Thus, researchers worked to develop a 
SDR method to isolate proactive interference effects. 
The 'best example of one is a 2-day discrimination 
reversal procedure, in which an animal is trained for 2 
consecutive days on a discrimination, then 2 days on the 
reversed discrimination, and so on through several 
successive reversals. Day 2 of each discrimination is a 
nonreversal day, since the same alternative is correct, but 
Day 1 of each is a reversal day, since the correct 
alternative is changed. Negative transfer should occur on 
Day 1 only, and the difference in Day 1 and Day 2 
scores reflects the degree of negative transfer. Early in 
2-day SDR training, retention of the preference 
established on Day 1 of each successive reversal is good, 
because positive transfer from Day 1 to Day 2 is large 
and negative transfer from Day 2 to Day 1 is large. 
However, as training proceeds, both types of transfer 
decrease until there is very little difference in 
performance on Day 1 and Day 2 of successive reversals. 
Since both positive and negative transfer decrease, a 
logical deduction is that the numerous preceding 
reversals caused the animal to forget the preference 
established in the preceding session, whether it was 
Day 1 or Day 2 of a discrimination, and it starts each 
session with no bias. Thus, the type of change during 
2 -day SDR confirms a proactive interference 
interpretation of progressive improvement in SDR. 

Proactive interference cannot account for all 
improvement in performance in SDR. If negative 
transfer were zero, learning of serially reversed 
discriminations should be equal to but not faster than 
the rate of learning the first discrimination, as there 
should be no negative transfer on the first 
discrimination. Yet, it is commonly observed that 
animals (goldfish, pigeons, rats, monkeys, and man) 
continue to improve with SDR until performance is 
better than on the first discrimination; therefore, the 
proactive interference explanation does not account for 
the full extent of progressive improvement in SDR. 

This paper reports a direct test of the role of 
forgetting in serial discrimination reversals. Rats were 
first trained through a series of 33 discrimination 
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Fig. 1. Average errors per session for reversed and nonreversed 
groups. The bracket shows the mean ±I.% SE for the four 
sessions before the training was halted; thereafter each session is 
plotted separately. 

reversals, and then training was halted for 32 days. When 
training was resumed after the 32-day break, half of the 
rats were given the reversed discrimination and the other 
half the nonreversed discrimination; thereafter, SDR was 
continued. If the animals forgot the correct stimulus for 
Discrimination 33 because of proactive interference 
from the preceding series of reversed discriminations, we 
would expect the nonreversed and reversed rats to 
perform equally on the first postbreak discrimination 
session. However, if the rats remembered the last 
discrimination, there would be positive transfer for the 
nonreversed group, so that group would make fewer 
errors during Session 34 than during Session 33. 

METHOD 
Subjects 

Twelve Sprague·Dawley rats obtained from a commercial 
supplier (Sprague·Dawley Company) were Ss; the rats were 
2Q0-250 g at the start of the original training and were 
approximately 85 days of age. They were maintained on a 23-h 
water·deprivation schedule during the experimental periods, with 
free access to food. During the 30-day rest period, water was 
available ad lib. Three days prior to the retest, they were 
returned to the deprivation schedule. 

Apparatus 
The apparati were two identical Lafayette operant chambers, 

with a 6V2-W red houselight in the ceiling and a 6V2-W white cue 
light located directly above the lever. Tone was provided by a 
Sonalert signal of 2900 Hz in series with a 100-kohm resister 
attenuating the intensity to approximately 75 dB. Each operant 
chamber was enclosed in a sound-deadened cubicle during 
testing; a fan provided ventilation and a masking noise. Stimuli 
were programmed with electromechanical circuitry and data 
were recorded on impulse counters. 

Procedures 
Discrete trial operant procedures were used as described 

previously (Kulig & Calhoun, 1972). A unitary SDR was used; 
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stimuli were presented singly and there was a single response 
alternative (therefore, this is a go/no-go discrimination 
procedure). Either a tone or a light signaled a trial with a 
duration of 6 sec, and trials were separated by an intertrial 
interval (lTD of 10 sec. Intertrial responses were suppressed by 
an ITI postponement; any ITI response reset the interval timer. 
The order of the trial stimuli was semirandom in a Gellerman 
series of 20 units. A single leverpress during a correct trial 
terminated the trial stimulus and delivered a drop of 9% sucrose; 
this was recorded as an S+ response. The ftrst leverpress during 
an S- trial was counted as an error, but it did not terminate the 
trial and repetitive S- responses were recorded. 

At the start of training, the rats were randomly assigned S+, 
with the restriction that half received tone and half light. Each 
reversal consisted of one 300·trial session. SDR training was 
continued without interruption for 33 successive daily reversals; 
the rats were not tested for the next 32 days, then they were 
tested once more with identical procedures. 

RESULTS 
Data from the last four sessions prior to the break 

provide the baseline to evaluate performance on the test 
session (No. 34). The range of the group means for these 
four sessions is plotted in the figure. There were no 
differences in the two groups on any of the four baseline 
reversals (t values ranged from +.94 to -.17). Session 34 
was the first 300·trial session after the 32-day break in 
which six rats received the reversal of the last 
discrimination (reversed group), while the others 
received the same discrimination (nonreversed group). 
On Session 34 the nonreversed group made significantly 
fewer errors than the reversed group (t = 2.46, df = 1/10, 
P < .05, two·tailed) and significantly fewer errors than 
on Session 33 (correlated t test, t = 2.92, df= 1/5, 
P < .05, two·tailed). However, when reversals were 
continued, the two groups performed quite similarly. 
There were no Significant differences in errors for 
Reversals 35-39 (t tests ranged from +1.28 to -0.46) 
and, by Reversal 39, the groups performed as well as 
they had prior to the 32-day rest. 

DISCUSSION 
The most striking ftnding is that the rats "remembered" the 

last discrimination in a series of 33 serial discrimination reversals, 
as shown by the positive transfer for the nonreversed group from 
Session 33 to Session 34. Accumulated proactive interference, if 
present, did not interfere with this memory. It is conceivable 
that proactive interference dissipated over the 32-day break; 
however, if this were the case, the dissipation of proactive 
interference during the 32-day rest should cause deterioration of 
SDR performance for the reversed group. However, the reversed 
group performed as well on Reversal 34 as on Reversal 33 
(means = 31.3 and 30.8, respectively), and with continued SDR 
sessions both groups performed equally well, although somewhat 
poorer than on Sessions 30-33. 

In conclusion, the nonreversed group remembered the correct 
stimulus from the session immediately prior to the rest period. 
This experiment provides unequivocal evidence for long·term 
memory in the rat and questions whether proactive interference 
is a factor in asymptotic SDR performance. 

REFERENCES 
Dufort, R. H., Guttman. N., & Kimble, G. A. One·trial 

discrimination reversal in the white rat. Journal of 
Comparative & Physiological PsYchology, 1954, 47. 248-249. 

355 



Gonzalez, R. C., Berger, B. D., & Bitterman, M. E. Improvement 
in habit-reversal as a function of amount of training per 
reversal and other variables. American Journal of Psychology, 
1966, 79, 417-430. 

Kulig, B. M., & Calhoun, W. H. Enhancement of successive 
discrimination reversal learning by methamphetamine. 
Psychopharmacologia, 1972, 27, 233-240. 

Mackintosh, N. J., McGonigle, B., Holgate, V., & Vanderver, V. 
Factors underlying improvement in serial reversal learning. 
Canadian Journal 0:. Psychology, 1968,22,85-95. 

356 

Woodward, T., & Bitterman, M. E. Further studies of reversal 
learning with singly presented stimuli in pigeons and goldfish. 
Psychonomic Science, 1972, 3, 170-172. 

Woodward, T., Schoel, W. M., & Bitterman, M. E. Reversal 
learning with singly presented stimuli in pigeons and goldfish. 
Journal of Comparative & Physiological Psychology, 1971,76, 
460-467. 

(Received for publication March 1, 1973.) 

Bull. Psychon. Soc" 1973, Vol. 1 (5B) 



<<
  /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




