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Exposure to inescapable shock proactively interferes with the acquisition of shuttle or 
barpress escape responding. The learned inactivity hypothesis proposes that this deficit 
results primarily from the active nature of the test escape response. In support of this position, 
it has been demonstrated that inescapable shock not only fails to interfere with but also 
actually facilitates the acquisition of a low-activity escape/avoidance response. However, in 
this demonstration, it is unclear whether the response was emitted by the animal or elicited by 
the test procedure employed. The present experiment examined the effects of inescapable 
shock on the acquisition of a low-activity response in a context that precluded the possibility 
of recording elicited responses as escape/avoidance responses. We found no evidence of 
facilitated acquisition of the low-activity response as a result of inescapable shock. This 
finding. in conjunction with others, questions the data base for the learned inactivity hypothesis. 

Exposure to inescapable shock has been shown to 
interfere with subsequent escape learning in a variety of 
organisms (Maier & Seligman, 1976). This deficit results 
specifically from the uncontrollability of shock, since 
organisms exposed to equivalent amounts of escapable 
shock do not show such a deficit, compared with naive 
controls. Maier and Seligman (1976) have proposed that 
this learned helplessness phenomenon results from the 
animal's acquiring the expectancy, during exposure to 
uncontrollable shock, that responding and shock ter
mination are independent. This expectancy is held to 
produce: (I) a motivational deficit-lowered incentive 
for initiating responding, and (2) an associative deficit
proactive interference with learning that shock termi
nation is contingent on responding. 

An alternative explanation for this phenomenon has 
been suggested by Glazer and Weiss (I 976a, 1976b). 
They argue that an inescapably shocked animal performs 
poorly on the typical escape learning test because it has 
learned to be inactive during exposure to inescapable 
shock. This learned inactivity is presumably incompat
ible with performance of the escape response required 
on the test, such as fixed-ratio (FR) 2 shuttle (Maier, 
Albin, & Testa, 1973) or an FR 3 barpress escape test 
(Seligman & Beagley , 1975). The learned inactivity 
hypothesis (Glazer & Weiss, 1976a, 1976b) states that 
if a subject has learned to be inactive during inescapable 
shock pretreatment, it should not show a deficit in the 
acquisition of a low-activity escape response . Indeed, 
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such a test may demonstrate that inescapable shock 
facilitates the acquisition of this low-actiVity response, 
since such an animal has already learned to be inactive. 
In order to test this, animals were placed in a restraining 
tube in which they were required to nose-poke to 
escape/avoid shock. In this situation , inescapably 
shocked animals showed a faster acquisition of the 
escape/avoidance response than either escapably shocked 
or nonshocked controls (Glazer & Weiss, 1976b , Experi
ment 1). They reported that a typical inescapably 
shocked animal "would come to remain with its nose 
pressed against the door that covered the hole so that 
when the door was drawn at the beginning of the trial, 
its head followed the door accomplishing a rapid correct 
response" (Glazer & Weiss, 1976b, p. 205). From this 
description, it is unclear whether an escape or avoidance 
response in this context is emitted by the animal or 
elicited by removal of the door at the beginning of a 
trial. 

The purpose of the present study was to replicate 
the Glazer and Weiss (l976b) study using a modified 
test procedure that should preclude the possibility of 
recording responses elicited by movement of the door. 
In the present study, the response manipulandum was 
available throughout the test session. The escape/ 
avoidance response was defined, then, as the animal's 
either removing its nose from or inserting it in front of 
the response sensor, depending on the animal's location 
at the start of the escape/avoidance test trial. 

METHOD 

Subjects 
The subjects were 35 male Holtzman albino rats approxi

mately 110 days of age at the start of the experiment. All 
animals were maintained on ad-ltb food and water and were run 
during the light phase of a 12-h-dark/ 12-h-ligh t cycle. 
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Apparatus 
Four shuttleboxes were used for shock training. Each cham

ber was 45.7 cm long, 24.5 cm high, and 21.6 cm wide. The side 
walls were constructed of aluminum and the ceiling was con
structed of clear Plexiglas. The floor was constructed of stainless 
steel rods 6.35 mm in diameter and spaced 19.05 mm apart. 
The chamber was divided in half by an aluminum wall that had 
a 10.S cm high X 6.35 cm wide opening in the center at floor 
level. A cue light was centered 20.3 cm above the grid floor 
on each end wall of the box. Each box was housed in a sound
and light-attenuating container that was equipped with a 2S-V dc 
houselight, a speaker, and a ventilating fan. 

Four restraint boxes were used for the nose-poke test. Each 
box was 46 cm long, 16 cm high, and 14 cm wide. Starting at 
33.5 cm from the rear of the box, the ceiling and floor were 
sloped at a 45-<1eg angle and joined to form the front of the 
chamber. The front of each chamber contained an Scm X 
7 cm opening. Photocells were mounted on each side wall 
immediately behind the apex of the triangle forming the front 
of the chamber. Thus, the photocells were located 34 cm from 
the rear of the chamber. For testing, the center barrier was 
removed from each shuttIebox. Each restraint box was mounted 
on a wooden platform and centered inside the shuttlebox, 
facing one end wall. 

Shock was delivered by a Coulbourn solid state shock source 
(Model E13-16) for both training and testing. During training, 
shock was delivered through a scrambler to the grid floor of the 
shuttlebox. During testing, shock was delivered via tail electrodes. 

Procedure 
Shock training. On the 1st day of the experiment, the three 

experimental groups were given differential shock training. The 
first group (N = 11) was trained to escape shock (Group E). 
Training consisted of one session of SO trials of up to 30 sec of 
.90-mA shock. For the first five trials, shock could be terminated 
by an animal's crossing from one side of the shuttlebox to the 
other (FR 1). On the remaining 75 trials, an FR 2 contingency 
was in effect in which the animal was required to cross from one 
side to the other and then back to the original side. Escape trials 
were presented on a variable-time (VT) 6Q-sec schedule (range = 
5-115 sec). The training session was therefore approximately 
90 min long. Each animal in the second group (Group Y, N = 12) 
was yoked to an animal in the escape group. Thus, each pair 
of animals received an identical pattern and duration of shock. 
However, the shock for Group Y animals was inescapable, since 
its termination was contingent not on their behavior but on the 
behavior of the Group E animals. The animals in the third group 
(N = 12) were used as controls (Group C). They were placed in 
the training chambers for yoked durations of time, but they 
were not exposed to electric shock. 

Nose·poke test. The nose-poke escape/avoidance test was 
conducted for two sessions. The fIrst session was administered 
24 h after training, with an additional session 24 h later. Each 
session consisted of 25 trials presented on a fIXed-time (FT) 
60-sec schedule. Each trial was maximally of 25 sec duration. 
A trial started with the onset of an SO-<l8 1,000-Hz tone and a 
2S-V dc .S-A light warning stimulus. An escape/avoidance 
response was defined as a change in the state of the photocell. 
This could be accomplished by the animal's either placing its 
nose in front of or removing it from the photocell, depending 
on the position of the nose at the start of the trial. If the animal 
responded within 5 sec of trial onset, the warning stimulus was 
terminated and shock was not presented. A failure to respond 
within this period resulted in shock onset. A response within the 
remaining 20 sec was therefore an escape response. 

RESULTS 

Shock Training 
All rats in Group E learned the FR 2 shuttle response 

to escape shock. No failures to escape were observed for 

any of these animals on the last 20 trials of training. The 
mean amount of shock per trial received by this group, 
and therefore by Group Y, was 7.78 sec (SD = 5.29). 

Nose-Poke Test 
All groups showed decreasing response latencies 

across trials for both Session I and Session 2 of the test. 
More important, the groups did not show differential 
acquisition of the low-activity nose-poke response as a 
function of prior shock training on either Session I or 
Session 2. 

The top panel of Figure 1 shows the response latencies 
for the escape, yoked, and control groups for each of the 
25 trials of the two-session test. As can be seen, the 
groups showed acquisition of the nose-poke escape 
response as indicated by the decreasing latencies across 
trials. However, there was little evidence of the acquisi
tion of the avoidance response, even by the last 10 trials 
of the first session. Session 2 of the test showed a similar 
pattern of results. All groups acquired the escape 
response, as demonstrated by decreasing response 
latencies across trials. However, they show little evi
dence for the acquisition of the avoidance response . 
Only the group exposed to escapable shock showed 
latencies below 5 sec. However, even in this group, 
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Figure 1. Mean escape/avoidance latencies for the three shock 
training conditions on each of the 25 test trials for Sessions 1 
and 2. 
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avoidance responses were given on only 6 of the 25 
trials. In addition, the sequencing of these avoidance 
responses does not suggest the acquisition of avoidance, 
since they were interspersed with escape responses. 

Statistical analyses of these data supported the above 
impressions. A groups (3) by trials (25) analysis of 
variance performed on the response latencies showed no 
significant differences between the groups on the acqui
sition of the response for either Session 1 or Session 2 
[F(2,32) < 1.0, p> .63, and F(2,32) < 1.0, p> .64, 
respectively]. The Group by Trial interaction was not 
significant for either session of the test [F(48,768) = 
1.03, p> .42, and F(48,768) < 1.0, p> .93]. The 
general impression of an acquisition function given in 
Figure 1 was supported by these analyses. The trials 
factor was significant for both Session 1 and Session 2 
[F(24,768) = 2.69, p < .001, and F(24,768) = 3.91, 
p < .001]. Trend analyses for the trials effect showed 
the linear component to be significant for both Session 1 
and Session 2 [F(I ,32) = 10.59, P < .003, and F(1 ,32) = 
15.19, p < .001] . 

DISCUSSION 

Prior exposure to inescapable shock did not facilitate the 
acquisition of a low-activity nose-poke escape/avoidance 
response compared with exposure to either escapable shock or 
no shock. This finding is inconsistent with the results reported 
by Glazer and Weiss (l976b). However, this discrepancy in 
results may be resolved if we compare the test procedures 
employed by Glazer and Weiss and those employed in the 
present experiment. 

Glazer and Weiss (I 976b) initiated an escape/avoidance 
trial by retraction of a door that had prevented access to the 
response manipulandum during the intertrial interval. This 
may have allowed for the possibility that an animal could rest 
its nose against the door during this period and accomplish a 
rapid escape/avoidance response when the door was retracted at 
the start of the trial. Thus, responses that may have been elicited 
by movement of the door may have been recorded as emitted 
escape/avoidance responses. Glazer and Weiss' description of 
their inescapably shocked animals is certainly consistent with 
this view. Furthermore, the acquisition of the avoidance 
response in the inescapably shocked animals was extremely 
rapid, which also may be supportive of the above suggestion. 
In Experiment 1, the mean escape latencies for the inescapably 
shocked animals was under 6 sec for the first block of five trials. 
In Experiment 2, these animals showed mean escape latencies of 
approximately 5.2 sec. In Experiment 3, inescapably shocked 
animals appear to have received almost no shock during the first 
block of five trials. In each of these experiments, escapes were 
followed by progressively shorter latency avoidance responses 
on all subsequent blocks of trials. 

In the present study, we specifically employed a procedure 
that precluded the possibility of recording such elicited 
responses as either escape or avoidance responses. To escape or 
avoid shock, our animals had to either remove their nose from or 

place it in front of the response sensor, depending on the loca
tion of the nose at the start of the trial. With this procedure, we 
found no differential effects of prior shock training on the 
acquisition of the escape/avoidance response. 

These findings, in conjunction with those of Altenor, 
Volpicelli, and Seligman (1979) and Kelsey (1977) seriously 
question the generality of the data base for the learned inactivity 
hypothesis. This learned inactivity hypothesis predicts that 
short-duration inescapable shock should not produce a deficit 
in the acquisition of an "active" escape response, since animals 
should not have the opportunity to learn to be inactive. In 
addition, long-duration inescapable shock should not produce 
deficits in, and indeed should facilitate, the acquisition of a 
"low-activity" escape/avoidance response. The generality of the 
first point has been questioned by the findings of Altenor et aI. 
(1979) and Kelsey (1977), who found that short-duration 
inescapable shock does interfere with the subsequent acquisition 
of a shuttle escape response or the acquisition of a barpress 
escape response, respectively. The generality of the second point 
is questioned by the fmdings of the present study. We found no 
evidence of facilitated acquisition of a low-activity escape/ 
avoidance response following exposure to inescapable shock. 

In conclusion, it should be noted that inescapable shock did 
not interfere with the acquisition of this low-activity response. 
This result is not embarrassing to learned helplessness theory, 
since the observance of a learning deficit depends on the nature 
of the response contingency in effect during the test. Maier et al. 
(1973) and Seligman and Beagley (1975) did not fmd inescapable 
shock to interfere with the acquisition of an FR 1 shuttle or 
barpress escape response. Since the test in the present experi
ment also employed an FR 1 schedule, we would not have 
expected to observe a learning deficit. 

REFERENCES 

ALTENOR. A., VOLPICELLI. J. R .• & SELIGMAN. M. E. P. 
Debilitated shock escape is produced by both short- and long
duration inescapable shock: Learned helplessness vs. learned 
inactivity. Bulletin oj the Psychonomic Society, 1979,5, 337-339. 

GLAZER, H. I., & WEISS, J. M. Long-term and transitory inter
ference effects. Journal oj Experimental Psychology: Animal 
Behavior Processes, 1976,2,191-201. (a) 

GLAZER. H. I.. & WEISS. J . M. Long-term interference effect: 
An alternative to "learned helplessness." Journal oj Experi
mental Psychology: Animal Behavior Processes, 1976, 2, 
202-213. (b) 

KELSEY. J. E. Escape acquisition following inescapable shock in 
the rat. Animal Learning and Behavior, 1977,5,83-92. 

MAIER. S. F., ALBIN. R. W .• & TESTA, T. J. Failure to escape 
in rats previously exposed to inescapable shock depends on the 
nature of the escape response. Journal oj Comparative and 
Physiological Psychology, 1973,85, S81-S92. 

MAIER, S. F., & SELIGMAN, M. E. P. Learned helplessness: 
Theory and evidence. Journal oj Experimental Psychology: 
General, 1976,105,3-46. 

SELIGMAN. M. E. P., & BEAGLEY. G. Learned helplessness in the 
rat. Journal oj Comparative and Physiological Psychology, 
1975,88,534-541. 

(Received for publication March 26, 1981.) 



<<
  /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




