Aggression in rats as a function of frustrative
nonreward in a straight alley’

Abstraet

After being trained in a straight alley for 100% food
reward, 12 female albino rats were tested in a double
straight alley in pairs on a random 50% schedule of
reinforcement. At the end of a 30-sec. interval in the
goal box, the Ss were allowed free access to one another
for an additional 60 sec., during which time, measures
of aggression were taken according to the Klein-Hall
scale of aggressiveness. Significantly more overt
aggression occurred following nonreinforced trials than
after reinforced trials. With a few reservations, the re~
sults are interpreted as lending support to the notion
of frustrative nonreward in partial reinforcement
situations.

Introduection

The use of frustration as an interpretation of or
explanation for the effects of partial reinforcementhas,
within the last15 years,become quite popular. Stemming
mainly from the work of Amsel & Roussel (1952) an
abundance of data has been gathered in support of such
a notion (e.g. Amsel, 1958; Amsel, 1962). To date,
measures of running speed in different segments of an
alley (e.g. Goodrich, 1959), and indices of resistance
to extinction (e.g. Weinstock, 1954) constitute the vast
majority of dependent variables from which the so-called
frustration effect has been inferred.

At the initial suggestion of Dollard et al (1939)
numerous investigators have sought to demonstrate a
relationship between the administration of frustration
operations and subsequent indices of aggression, with the
result that considerable data have been gathered in sup-
port of the ''frustration-aggression'' hypothesis (e.g.
Buss, 1961). However, an attempt to relate the effect
of frustrative nonreward or partial reinforcement to
aggression, in terms of the traditional straight alley
situation, has yet to be made.

Subjects and Apparatus

Twelve 150 day old experimentally naive female
albino rats, housed in cages of three, from the colony
maintained by the Washington State University Psychol-
ogy Department, served as Ss.

The apparatus consisted essentially of two parallel
55-in runways separated by a piece of plywood running
lengthwise between both alleys. Each alley was 4 in
wide, with a 9-in start box, and a 10-in goal box. In
addition to the standard start box and goal box guil-
lotine doors, each of the adjacent goal boxes were
separated by another guillotine door which could be
manipulated by the E so as to allow Ss access to one
another under the appropriate conditions. A plywood
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floor was used and the entire apparatus was painted
flat black.

Procedure

Following 12 days of 23-hr. food deprivation, during
which time each S was handled for approximately 3 min.
per day, preliminary training was begun and consisted
of two days of 10-min. free exploration periods in the
alley. Subsequent to familiarization, 40 training trials
were given over a period of 12 consecutive days.
Training consisted of running two Ss, one ineach alley,
through the apparatus for five 97-mg food pellets in
the goal box on a continuous or 100% reinforcement
schedule. Upon entering the goal boxeachSwas allowed
30 sec. to consume the food reward before being re-
moved. During training both alleys were utilized
simultaneously, but the guillotine door separating the
two goal boxes was always left closed. Each S received
one training trial on Days 1 and 2, and two trials on
Day 3. Following this, four trials were administered
each day with an interval of approximately 15 min. and
at an average of 22 1/2 hr. of food deprivation.

Test trials were essentially the same as training
trials, except that all Ss were switched to a random
50% schedule of reinforcement. At the end of the initial
30-sec. interval in the goal box the guillotine door
separating the two goal boxes was raised and the pair
was allowed free access to one another for an additional
60 sec., during which time, measures of aggression
were taken according to the Klein~Hall seven point scale
of aggressiveness between rats (Hall & Klein, 1942).
Twenty-four test trials were run over a period of six
consecutive days (four trials per day), and Ss were
randomly assigned to different pairs on each trial. The
intertrial interval during testing was approximately
20 min. and Ss were run at an average of 22 1/4 hr. of
food deprivation. During testing it was necessary to
put glass over the goal boxes in order to retain the Ss
in the apparatus for the required length of time.
Results

The randomly selected pairs were treated as repli-
cations and a three-dimensional analysis of variance was
computed. The difference in terms of overtaggression,
as measured by the Klein-Hall scale on reinforced
vs. nonreinforced trials, proved to be significant well
beyond the .001 level (F=127.09, df=1/5, p< .001);
with the mean aggression scores over all pairs being
6.83 for nonreinforced trials and 1.67 for reinforced
trials. Since the trials effect and all of the various
interactions were nonsignificant, multiple comparisons
were not made,
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Diseussion

In studies using frustrative nonreward, frustration in
most instances has been identified with faster running
speeds in a straight alley and/or greater resistance to
extinction. The present study dealt with the effect of
intermittent reinforcement on measures of aggression
between female albino rats, in an attempt to question
further the existence of frustration in situations involv-
ing partial reinforcement. In these situations the major
source of frustration is identified withnonrewardunder
conditions where the S has learned to expect reward.

The incidence of aggressive behavior within random
pairs of rats was significantly higher on nonreinforced
trials than on reinforced trials. Thus, these results
would seem to lend general support to a frustration
interpretation of the active motivational properties of
nonreward, given the assumption that aggression is a
fairly reliable index of frustration under these con~
ditions. It is important to note, however, that in most
instances the amount of aggression displayed, while
consistently different between reinforced and nonrein~
forced trials, was not exceedingly large; e.g. in only a
few cases was there actually any blood shed.

In addition, it shoud be pointed out that these findings
are not entirely in accord with the predictions of frus-
tration theory as formulated by Amsel (1958) and
Spence (1960). The Amsel~Spence interpretation would
seem to predict a considerable amount of frustration
on reinforced trials, due to the stipulation that hypo-
thetical internal cues of frustration on nonreinforced
trials are seen as being conditioned to goal box cues,

Reply

It is certainly ''fair to ask'' how great a percentage
of the variance in instrumental performance in the post-
shift phase is accounted for by the experimental treat-
ment. On post-shift trial 36, after 6 days of equal
reinforcement for Groups 400-20 and 20-3, 10% of the
variance in these two groups was attributable to the
original reinforcement. It is not fair, however, to com-
pare this index with the amount of variance ''accounted
for'' by the correlation between instrumental and con-
summatory performance because the implications of
the two percentages are logically quite different. In the
case of the experimental treatment it is proper to
speak of "accounting for'' and to mean thereby a causa~
tive relationship but in the caseofa correlation between
two dependent variables it is proper to use the phrase
''variance in common'' which has no confusing causa-
tive connotations. (We should not have continued the
misleading use of ''account for'' in this context.)

The intriguing finding in the reported study was that
a group shifted in incentive from 400 licks of a 20%
sucrose solution to 20 licks of a 3% solution (Group
400-20), showed a remarkably slow change in instru-
mental performance. There are a number of potential
explanations of this finding, which has been replicated

such that fractional anticipatory frustration should be

elicited on both reinforced and nonreinforced trials.

Yet, within the context of the present study, little or no

aggressive behavior was observed on reward trials;

although, a slight increase was observed over trials,

That condition frustration may in part be neutralized

or in some way counteracted by the presence of food

in the goal box on reinforced trials existsas a possible
interpretation of these results.
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Note

1. The author is grateful to F. Dudley Klopfer and Keith A. Wollen

who offered many helpful suggestions regarding the content of this

article.

in different contexts several times by now, but the read-
er will be better served if we restrain ourselves from
further speculations until these are presented with
experimental evidence. However, one seemingly attrac-
tive hypothesis was that the slow instrumental change
resulted because Group 400-20 maintained a higher
licking rate throughout the post-shift phase than the
control, Group 20-3. In certain response rate theories
of reinforcement Group 400~-20 might thus be considered
to have a higher functional reinforcement magnitude. We
regarded this hypothesis as improbable (but not impossi~
ble) for two reasons, insufficiently described in the re-
port. At this time weare indebted to Allison for pointing
to an analysis which further supports this contention.

1. If the differential consummatory rates were re-
sponsible for the differences in instrumental behavior
we should require post-shift correlations higher than the
.15 observed in Group 400-20, Although a theorist can
find it profitable to deal with a correlative relationship
as if it were a causative one, a correlation this low
does not provide much hope for the future usefulness
of speculation in that direction. The amount of variance
accounted for on the last post-shift day by the pre-
shift experimental treatment is irrelevant to thisargu-
ment because the post-shift sequence could be arbi-

(Continuted on page 104)

100

Psychon. Sci., 1965, Vol. 3




<<
  /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




