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One-way barpress avoidance response: 
An elevated-lever effect 

HEIDAR A. MODARESI 
Winthrop College, Rock Hill, South Carolina 

Rats that could enter a safe place after depressing an elevated lever (about 22 cm above the 
floor) quickly learned to avoid shock, and an increase in shock intensity either improved or did 
not affect their avoidance performance. Whether or not the rats learned to avoid seemed unrelated 
to the amount of freezing during the early trials. 

Rats experience great difficulty in learning a discrimi­
nated avoidance barpressing response, and they reach con­
siderably lower levels of avoidance barpress performance 
than they do in other avoidance tasks (e.g., Modaresi, 
1989c). Instead of depressing the lever manipulandum 
prior to shock stimulation in order to avoid shock, they 
normally freeze on or near the manipulandum-a response 
known to be the most prominent of the rat's species­
specific defense reactions (Fanselow & Lester, 1988). The 
innate tendency of the rat to freeze in a fearful situation 
like avoidance barpress learning is, therefore, thought to 
prevent the subject from acquiring an avoidance barpress 
response (Bolles, 1970). 

Modaresi (1989a, 1989b) found that several changes 
in the traditional avoidance barpress situation substantially 
overcame the rat's avoidance barpress difficulty. They 
consisted of (1) the subject's entering a safe compartment 
behind the lever manipulandum immediately after a bar­
press response, and (2) the placing of the manipulandum 
at an elevated rather than a regular position, 17-22 cm 
rather than 9 cm above the floor. 

The present studies had the following aims: (1) to in­
vestigate the prevalence of freezing in an avoidance bar­
press learning situation with a regular lever as opposed 
to one with an elevated lever, and (2) to determine 
whether the one-way avoidance barpress learning arrange­
ment used in Modaresi (1989a, 1989b) is adversely af­
fected by an increase in the shock intensity, as in the usual 
barpress avoidance task (e.g., see Bolles & Warren, 1%5; 
D' Amato & Fazzaro, 1966), whether it is improved by 
such an increase, or whether it is unaffected by such an 
increase, as in a one-way running task (e.g., see Dieter, 
1976). 

EXPERIMENT 1 

Experiment 1 was designed to assess the possibility that 
different levels of avoidance learning obtained between 
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regular- and elevated-lever situations (Modaresi, 1989a, 
1989b) are associated with different levels of freezing . 
If the prevalence of a freezing species-specific defense 
reaction (SSDR) is responsible for the rat's difficulty in 
avoidance barpress responding with a regular lever, then 
one may expect that a regular-lever situation will result 
in more freezing than an elevated-lever situation will; the 
difference in freezing should be present during the initial 
stage of training-that is, before the rates of avoidance 
barpressing in the two groups diverge, because differen­
tial freezing on subsequent trials may be a result rather 
than a cause of differential avoidance responding. 

Method 
Subjects and Apparatus. Twenty female albino rats, 90-110 days 

old, from the animal colony of Winthrop College, were used. The ap­
paratus, which is fully described in Modaresi (l989b), consisted of a 
dark gray plastic enclosure with a grid floor . A horizontal platform just 
above the grid floor could slide in and out of the apparatus from under 
each of the two end walls. Each end wall could slide forward to the 
center of the apparatus and back to its original position. Each half of 
the apparatus could, therefore, be used as either a shock or a safe com­
partment by placing an end wall in the center and, respectively , remov­
ing or inserting a safe platform in that compartment between the center 
and the end wall. In the present studies, one half of the apparatus al­
ways functioned as a shock compartment and the other half as a safe 
compartment. A lever manipulandum (Coulbourn E23-26) could be cen­
trally mounted at various heights on the end wall that separated the subject 
in the shock compartment from the safe compartment. 

Procedure. The rats were randomly assigned to two groups (ns = 
10) and were given 100 consecutive escape-avoidance conditioning trials. 
The two groups differed only in terms of whether they experienced a 
regular or an elevated lever location, respectively, 9 cm and 22.23 cm 
above the grid floor. Each trial consisted of removing the platform from 
under the subject in the to-be-shock compartment, then turning on a 
warning signal (WS) light for 15 sec before administering a continuous 
.8-mA shock to the grid floor. The nominal WS was the onset of a triple­
cue light (Coulbourn E 11-02) on the end wall opposite the lever, 26 cm 
above the floor. The subject could avoid shock by depressing the 
manipulandum before shock onset or escape it after it was turned on. 
Both escape and avoidance responses terminated the WS and were im­
mediately followed by the center partition' s sliding back to its end p0-

sition, thus allowing the subject to enter a safe platform behind it. The 
other end wall was moved across the shock compartment to the center 
position, confining the subject on the safe platform for an intertrial in­
terval (ITI) of 60 sec. The subject was then automatically displaced back 
to the platform in the shock compartment by first sliding the center wall 
across the platform in the shock compartment and then sliding the other 
end wall across the safe compartment to the center position. The next 
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Figure 1. Experiment 1. The mean percentage of avoidance bar­
presses of Groups Rand E in blocks of 4 trials during Trials 1-20 
Oeft panel) and 81- UJO (right panel). 

trial began as before, 3 sec later, with the removal of the platform from 
under the subject. 

The subjects were videotaped during the first and last 20 trials, in 
the manner described in Modaresi (1989a) . Whether the subject was 
freezing during the WS presentation was then determined via a sam­
pling procedure (Fanselow, 1986), in which freezing (absence of any 
movement other than those associated with breathing) was recorded on 
every other second during the WS-shock (on escape trials) or WS­
response period (on avoidance trials). 

Results and Discussion 
As revealed in Figure 1, avoidance performance in the 

two groups did not substantially differ during the initial 
three blocks oftrials in Period I (Trials 1-20), but, dur­
ing Period 2 (Trials 81-1(0), only the E group showed 
substantial avoidance learning. A 2 X 2 X 5 (lever X 

period x block of trials) analysis of variance (ANDY A) 
indicated that the effects of lever [F(1, 14) = 4.50, 
P < .05], block of trials [F(4,14) = 8.00, p < .001], 
period [F(4,14) = 30.69, p < .001], and lever X period 
[F(l,56) = 5.25, p < .05] were significant. A Newman­
Keuls test (p = .05) revealed that Group E did not per­
form significantly better than Group R in any block of 
trials during Period I (Fs < I), but that it was superior 
to Group R on each block of trials in Period 2 
(ps < .01). 

The freezing data are presented in Figure 2, in terms 
of the percentage of sampled I-sec periods in which the 
subject was freezing. These data reveal that percentage 
freezing in Groups E and R was remarkably comparable 
during Period I but was substantially greater in Group R 
during Period 2. A 2 X 2 X 5 ANDY A on these data 
resulted in a significant lever X period interaction 
[F(I,56) = 4.99,p < .04]. This result substantiated the 

observation that comparable levels of freezing preceded 
differences in avoidance responding in the two groups, 
and that freezing was subsequently curtailed only in the 
group that acquired avoidance barpress responding. 

EXPERIMENT 2 

How does shock intensity affect a one-way elevated bar­
press avoidance task? In Experiment 2, we assessed this 
question. Although this avoidance task appears to entail 
the subject's performing a non-SSDR response, Modaresi 
(1989a) suggested that the presence of the lever near the 
top (exit) of the apparatus, as well as the spatial congruity 
of the lever and the safe compartment, may enable the 
subject to operate the manipulandum while engaging in 
SSDRs such as scratching or climbing the wall. If this 
analysis is true, one-way elevated barpress avoidance 
responding may be more like a one-way locomotion than 
a barpress task and, therefore, should be enhanced or left 
unaffected by an increase in shock intensity (Dieter, 1976; 
Moyer & Kom, 1966). 

Method 
Subjects and Apparatus. Thirty female albino rats from the animal 

colony of Winthrop College were used. They were 100-166 (average 
155) days old and were maintained in the same manner as in Experi­
ment 1. The apparatus was the same one used in Experiment I. 
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Figure 2. Experiment 1: The percentage of sampled freezing in 
Groups Rand E during Trials 1-20 and 81-100. 
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Procedure. The subjects were randomly assigned to three equally sized 
groups, and each group was given 80 consecutive escape-avoidance trials 
with an elevated lever in the same way as in Group E of Experiment I. 
The only difference between groups was related to the intensity of shock, 
.3 rnA in Group .3, .8 rnA in Group .8, and 1.5 rnA in Group 1.5. 

Results and Discussion 
As may be observed in Figure 3, the groups with the 

two highest levels of shock intensity quickly reached 
nearly perfect levels of avoidance responding. Consider­
ing the severity of shock used, the rapidity with which 
such high levels of avoidance barpressing was reached 
is unparalleled in the literature of avoidance barpress 
learning. Avoidance performance in the group with the 
weakest shock was comparable to that in the other groups 
during the first 40 trials, but it dropped sharply on later 
trials. A 3 x 8 (shock intensity x block of trials) ANOVA 
was performed on these data. The trial effect was highly 
significant [F(7,189) = 28.26, P < .001], but the effect 
of shock intensity x block of trials just reached an ac­
ceptable level of statistical significance [F(l4,189) = 
1.75,p < .05J. A Newman-Keuls test (p = .05) revealed 
that the only difference between groups was between 
Groups 1.5 and .3 on Trial Block 6. These results sug­
gest that an increase in shock intensity does not hinder 
one-way elevated barpress avoidance responding as it does 
a regular barpress task, and, if anything, that it appears 
to have a somewhat positive effect. 

GENERAL DISCUSSION 

The present experiments replicated and extended previous work 
(Modaresi, 1989a, 1989b) on elevated barpress avoidance learning. As 
in the e,arlier studies, avoidance barpressing in a one-way training ar­
rangement with an elevated lever was readily acquired, with a fInal level 
of performance that paralleled those normally obtained in a one-way 
running task. 

The strength of freezing in the subjects during the initial trials did 
not seem to be causally related to the subsequent levels of avoidance 
performance. This conclusion follows the observation that, despite reach­
ing considerably different levels of avoidance performance, Groups E 
and R were remarkably comparable with respect to the prevalence of 
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Figure 3. The mean percentage of avoidance barpresses in blocks 
of 10 trials, as a function of shock intensity, in Experiment 2. 

freezing reactions during the initial 20 trials. This conclusion would not, 
however, preclude the possibility that qualitative differences between 
barpress responses in the two groups (e .g., pulling the lever from be­
low in Group E versus pushing the lever from above in Group R) 
differentially affected the strength of freezing reactions on subsequent 
trials and thereby resulted in different levels of avoidance responding. 

The results of Experiment 2 showed that an increase in shock inten­
sity has a positive, albeit weak, effect on elevated barpress responding. 
This fInding leads to the possible speculation that, despite the apparent 
manipulative nature of an elevated barpress response in the present 
studies, the avoidance problem was solved by the subjects as a one-way 
locomotor task. 

The ability of the subject to enter a safe dark platform may be con­
strued as a powerful source of reinforcement (e.g., Masterson & Craw­
ford, 1982; W. R. McAllister, D. E. McAllister, & Douglass, 1971), 
and the fInding that shock intensity had a positive effect on avoidance 
responding may be taken as an indication that the more intense shock 
resulted in greater fear motivation (e.g., D. E. McAllister, W. R. Mc­
Allister, & Dieter, 1976). The problem facing a reinforcement account 
of the present results is that the regular-lever subjects, despite experienc­
ing nearly identical reinforcement conditions as did the elevated-lever 
subjects (Modaresi, 1989a), failed to show any avoidance learning. 

REFERENCES 

BoLLES, R. C. (1970). Species-specifIc defense reactions and avoidance 
learning . Psychological Review, 77, 32-48. 

BOLLES, R. C., .It WARREN, J. A., JR. (1965). The acquisition of bar 
press avoidance as a function of shock intensity. Psychorwmic Science, 
3, 297-298 . 

D'AMATO, M. R., .It FAZZARO, J. (1966) . Discriminated lever-press 
avoidance learning as a function of type and intensity of shock. Jour­
nal of Comparative & Physiological Psychology, 61, 313-315. 

DIETER, S. E. (1976). Continuity and intensity of shock in one-way 
avoidance learning in the rat. Animal Learning & Behavior, 4,303-307. 

FANSELOW, M. S. (1986) . Associative vs topographical accounts of the 
immediate shock-freezing defIcit in rats: Implications for the response 
selection rules governing species-specifIc defense reactions. Learn­
ing & Motivation, 17, 16-39. 

FANSELOW, M. S., .It LESTER, L. S. (1988). A functional-behavioral 
approach to aversively motivated behavior: Predatory imminence as 
a determinant of the topography of defensive behavior. In R. C. Bolles 
& M. D. Beecher (Eds.), Evolurion and learning (pp. 185-212). Hills­
dale, NJ: Erlbaum. 

MASTERSON, F . A. ,.It CRAWFORD, M. (1982). The defense motivation 
system: A theory of avoidance behavior. Behavioral & Brain Sciences, 
5,661-696. 

McALLISTER, D. E., McALLISTER, W. R., .It DIETER, S. E. (1976). 
Reward magnitude and shock variables (continuity and intensity) in 
shuttlebox-avoidance learning. Animal Learning & Behavior, 4, 
204-209. 

McALLISTER, W. R. , McALLISTER, D. E.,.It DoUGLASS, W. K. (1971). 
The inverse relationship between shock intensity and shuttle-box 
avoidance learning in rats : A reinforcement explanation. Journal of 
Comparative & Physiological Psychology, 74, 426-433. 

MODARESI, H. A. (I989a). The avoidance barpress problem: Elevated 
lever effect . Manuscript submitted for publication . 

MODARESI, H. A. (I989b). The avoidance response problem: The role 
of species-specific defense reactions, reinforcemenr, and response po­
sition. Manuscript submitted for publication. 

MODARESI , H. A. (l989c). Reinforcement vs. species-specifIc defense 
reactions as determinants of avoidance barpressing. Journal of Ex­
perimenral Psychology: Animal Behavior Processes, 15, 65-74 . 

MOYER, K .E., .It KORN, J . H. (1966). Effect of UCS intensity on the 
acquisition and extinction of a one-way avoidance response. Psycho­
nomic Science, 4, 121-122. 

(Manuscript received August II, 1989.) 



<<
  /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




