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Three guinea pigs learned to' po.stpo.ne signalled electric 
sheeks by pressing a bar. Altho.ugh bar ho.lding served to. 
po.stpo.ne sheeks, the animals, unlike rats, did net bar-held 
indefinitely. There was evidence o.f "avoidance decrement" 
in that sheck densities increased with training, but this was 
net acco.mpanied by a comparable decrease in respo.nse rate. 

In the normal Sidman (1953) avoidance training 
procedure bar holding is non-functional and hence 
is punished when it occurs. The present experiment 
elucidates the development and maintenance of dis­
criminated avoidance behavior by guinea pigs when 
bar holding is permitted without penalty. 
Subjects 

Three male white guinea pigs were used as Ss. 
They weighed 405 (81), 450 (S2) and 400 (S16) gm and 
were 6 to 8 weeks old. 
Apparatus 

The animals' working space was 5 in. wide, 11-1/2 
in. long and 7-5/8 in. high approximately. The space 
contained a single bar the top of which was 3-3/4 
in. above the chamber floor and a white stimulus 
light slightly above and about 1-1/2 in. to the right of 
the bar. The bar was 2 in. wide and protruded 5/8 in. 
from the chamber wall. A weight of about 20 gm on the 
bar was sufficient to activate the automatic program­
ming and recording equipment. 

A Grason-Stadler shock generator was used to apply 
brief (.3 sec.) scrambled shocks to the grid floor 
of the experimental chamber. The generator output 
was set at 2 mAo Responl3e records were obtained on 
two cumulative recorders. One recorder stepped with 
every bar press. The other stepped with every bar 
press and continued to step every .2 sec. that the bar 
was held down. 
Procedure 

Shocks were programmed to recur every 5 sec. 
(SS interval) unless a response was made to the bar. 
Bar responses postponed shocks for 20 sec. from the 
time the bar was released. A signal (tone and light) 
preceded shocks by 5 sec. (LS interval). Every re­
sponse terminated the signal and postponed its next 
onset for 15 sec. from the time the bar was released 
(RL interval). After each response, then, there was an 
RL interval in which shocks were never received, 
an LS interval which was terminated by either a 
response or a shock, and an SSinterval in which shocks 
we~ received in the presence of a signal until a 
response was made. Responses in the RL interval 
prolonged the interval; those in the LS and SS inter-
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vals reinstated the RL interval. 
All animals were given two 4-hr. training sessions. 

In the first few minutes of Session 1 responses to 
the bar were shaped by the experimenter terminating 
the SS interval when an animal approached the bar. 
Results 

Figure 1 contains cumulative bar pressing and 
holding data generated by animal S1 in its first train­
ing session. The bar pressing record is conventional. 
The holding record was obtained by making the pen 
step all the time the bar was held down. In the beginning 
most shocks occurred in blocks at SS intervals. The 
response to terminate these runs of shocks was shaped 
by the experimenter. Shaping stopped at N. For the 
next few minutes the animal continued to take multiple 
shocks for each signal onset but it soon came to 
press and hold the bar after only one or two shocks 
following each signal. The avoidance behavior of 
terminating the sequence of shocks in the SS interval 
was the first to develop. However, each response to 
the bar not only terminated the signal but also postponed 
its next appearance according to the time the bar 
was depressed. Increasing bar holding times are 
evident in Fig. 1, with the first long hold occurring 
at O. Bar presses in the RL interval also poStponed 
signal onset. Some behavior of this kind in the form 

~N 

Fig. 1. Cumulative bar pressing (low rate) and bar holding (high 
rate) of animal SI during the first (uPper records) and last (lower 
records) hr. of its first training session. Shocks are indicated by 
lateral spurs on both records. Downward deOections of the hori­
zontal traces mark signal onsets. 
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Table 1. Signal onsets and per cent signalled shocks 
avoided in successive 30 min. periods. 

Per cent avoidance per 30 min. period. 
2 3 4 5 6 7 8 

Animal SI 
Session 1: 
Signals 41 33 15 12 42 11 13 22 
% avoidance 0.0 6.1 53.3 83.3 57.1 81.9 61.5 63.6 
Session 2: 
Signals 21 23 45 29 32 40 32 51 
% avoidance 90.5 91.3 86.7 93.1 78.8 95.0 65.6 76.5 

Animal S2 
Session 1: 
Signals 30 23 30 32 36 48 38 65 
% avoidance 6.7 4.3 33.3 56.3 58.3 58.3 55.3 55.4 
Session 2: 
Signals 45 47 36 32 49 41 36 36 
% avoidance 88.9 76.7 33.3 34.4 20.4 24.4 30.6 22.2 

Animal S16 
Session 1: 
Signals 20 7 14 17 10 17 11 35 
% avoidance 0.0 14.3 42.9 58.8 60.0 88.2 81.8 94.3 

Session 2: 
Signals 58 80 80 77 85 84 71 92 

% avoidance 97.3 96.3 97.5 85.7 89.4 85.7 73.4 80.4 

of brief presses began at P in Fig. 1, but signal 
postponement was more frequently achieved by bar 
holding. Signal onsets and durations are shown by 
depressions in the bottom line of Fig. 1. 

Table 1 shows the number of times each S allowed 
the signal to appear in successive 30-min. periods in 

11 ~~~(-7 
r ~ . 

! 

Fig. 2. Cumulative bar pressing (low rate) and bar holding (high 
rate of animal 816 during the whole of its second training session. 
Both records begin at the upper left and continue through to the 
lower right. Shocks are indicated by lateral spurs on both records. 
Downward defiections of the hori:rontal traces mark signal onsets. 
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both training sessions, as well as the percentages of 
signalled shocks avoided. The same general behavior 
was exhibited by all the animals: at first signals 
appeared frequently and were almost always followed 
by shock, then they appeared less frequently and were 
less often followed by shock and then signal density 
increased but most signals were not followed by 
shock. However, all animals exhibited a decrement in 
shock avoidance from the beginning to the end of 
Session 2. The most successful sustained shock avoid­
ance was exhibited by animal S16. Its complete Session 2 
cumulative bar pressing and bar holding records are 
shown in Fig. 2. An increase in shock density toward 
the end of the session is apparent. In spite of this the 
bar pressing record shows no gross change in rate of 
response. What changed was the stimulus that occaSioned 
the response. At first it was the signal alone but later 
it was often the signal and recent occurrence of a shock. 
The bar holding record shows the rapid elimination 
of long duration responses and their occasional re­
appearance at points throughout the session. 
Discussion 

All Ss acquired avoidance behavior very quickly. 
Shock density was reducible by responses in the RL, 
LS and SS intervals, and either bar pressing or bar 
holding served to prolong the RL interval. In spite of 
this, responses in the RL interval dropped out almost 
entirely and most responses usually occurred in the 
LS interval. However, every animal responded less 
in the LS and more in the SS interval as Session 2 
progressed. Considered from the point of view of their 
success in avoiding shock every animal exhibited a 
decrement within Session 2. But from the standpoint 
of the amount of behavior occasioned by the reinforce­
ment schedule no decrement occurred, because the 
rate of response emission showed no noticeable fall­
off. What changed systematically was the stimulus 
conditions under which responses were emitted; at 
first almost all responses were emitted shortly after 
signal onset, but gradually more and more of them 
were emitted in the presence of the signal and a 
recently received shock. This could only have come 
about through the differential consequences of respond­
ing in the two intervals. The objective consequences 
of bar presses in LS and SS intervals were the same; 
in both cases a response within 5 sec. reinstated the 
RL interval and failure to respond was followed by 
shock 5 sec. after the interval began. Whatever differ­
ential consequences there were, then, must have 
derived from the shocks tr.e animals received in the 
SS intervals. The most obvious consequence of shock 
is pain, and coincidental termination of pain with a 
bar press in the SS interval could have reinforced 
the response in this interval differentially with respect 
to a response made in the LS interval. 

Reference 
Sidman, M. Avoidance conditioning with brief shock and no extero­

ceptive warning signal. Science, 1953, 118, 157-158. 

Psychon. Sci., 1967, Vol. 7 (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




