To see, or not to see: Rearing activity as a function

of changes in the visual field'
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Rats of the Maudsley Reactive and Nonreactive strains were
used to study changes in rearing activity as a function of changes
in the visual field. The results were evaluated in terms of the
“preference” and “scanning’ theories, which were not supported.
However the results were consistent with the “stimulus change”
theory. Rearing is advanced as a simple measure of sensory
reinforcement.

An extensive number of reports have appeared in the literature
describing response-contingent behavior. Most of these refer to
experiments using light reinforcement as the stimulus. Kish (1966)
and Hurwitz (1964) have summarized some of these and discussed
various related theories, including the “preference” theory
(Lockard, 1963), the “stimulus change” theory (Forgays & Levin,
1959) and the ‘‘scanning™ theory (Hurwitz, 1956; Robinson,
1961). According to the “‘stimulus change” theory reinforcement
is attributed to changes of sensory stimulation, whereas the
“preference” theory places little emphasis upon the change in
stimulation but stresses the preferred stimulus. In the “scanning”
theory visual scanning of the environment is taken to be
equivalent to motor exploration.

The majority of experiments in the field of sensory reinforce-
ment employ the Skinner box, where lever-pressing results in
changes in illumination. To interpret the reinforcing stimulus in
terms of scanning, while plausible, tends to involve somewhat
anthropomorphic assumptions. Hence an experiment was devised
which could permit a more objective assessment of the concept of
scanning through control of the environment. An exploratory
motor activity, i.e., rearing, was examined for differences attribut-
able to the experimental manipulation of the environment.

The experimental method used here was based on that of a
previous study (Holland, Gupta, & Weldon, 1966), using a
black-hooded strain of rats. The results obtained in this earlier
study were discussed in terms of exploration, and could be
interpreted as evidence in favor of the “‘scanning” theory.
Subjects.

The Ss used were 40 rats, 20 from the Maudsley Reactive strain
(MR) and 20 from the Maudsley Nonreactive strain (MNR). These
were subdivided into equal numbers of males and females. All Ss
were between 100 and 161 days old at the beginning of the
experiment and were taken from the 31st generation of selection.
The standardized maintenance of these strains and their respective
characteristics are described elsewhere (Broadhurst, 1960; Eysenck
& Broadhurst, 1964).

Apparatus.

The apparatus consisted of a cylindrical test chamber and a
proximity sensing device, together with a counter and stop-clock.
The chamber was 10% in. in diameter and 12 in. high with a
perspex wall, parts of which could be covered externally to restrict
direct vision. The floor, which was fixed 2 in. above the bottom of
the perspex wall, consisted of a 3/8 in. galvanized steel mesh, and
the lid was an 18 SWG tin plate. This lid served also as the sensing
head of a modified proximity meter (Fielden, type PM 2), the
output of which was in effect a bi-stable relay contact. The
proximity meter was set up, so that the relay contact was “closed”
whenever the S reared up on its hind legs to at least 5 in. above the
floor, and the contact was “open” at all other times. The relay
contact was utilized both for counting the number of ‘“‘rears” on
an electro-mechanical counter, and for recording by means of an
electric clutch-operated stop-clock the cumulative time that the S
reared up in an experimental session. The apparatus was set up in a
room lit by a ubiquitous ceiling-suspended 100 W electric light
bulb, and “white noise” at 78 dB (reference sound pressure
0.0002 dynes per sq cm) was provided as a soundscreen to
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maintain constant experimental conditions. The round shape of
the chamber was chosen in order to eliminate corner effects, i.e.,
the tendency for Ss to sniff and “explore” more in corners than
elsewhere.
Procedure.

Each S was brought from its home cage in a white enamelled
bucket with lid, and then placed into the apparatus for a single
session of 10 min. The total number of *“rears” and the cumulative
rearing time were recorded.

For half of the Ss (Group A) the lower part of the test chamber
was covered with translucent paper, so that Ss had to rear up to
obtain a view of the external environment. For the other half of
the Ss (Group B), the upper part of the chamber was covered with
paper, so that the external environment could be viewed only
through the lower half of the wall, i.e., without rearing.

Results.

The experiment had a 2 by 2 by 2 factorial design, with five Ss per
cell. There were two strains, two sexes, and two treatment groups
(i.e., Group A with the lower part of the wall covered, and Group
B with the upper part of the wall covered). Three analyses of
variance were computed on the mean scores of each of the cells.

The first analysis tested the frequency of the rears. There was a
significant strain effect at the 1% level (F = 8.09, df = 1, 32), the
MNR strain rearing more than the MR strain. The strain by sex by
treatment interaction was significant at the 5% level (F = 5.56, df
= 1, 32). The other F ratios did not reach an acceptable level of
significance.

A second analysis tested the cumulative rearing durations. The
strain effect was significant at the 0.1% level (F = 20.23, df = 1,
32), the MNR strain spending more time rearing than the MR
strain. No other F ratio reached an acceptable level of significance.

Finally, an analysis of variance of the quotient, cumulative
rearing times by rearing frequency, was computed. No main effect
or interaction reached an acceptable level of significance.
Discussion.

The object of the experiment was to compare the amounts of
rearing of the two groups. If Group A reared more than Group B,
the results would support the ‘“‘scanning” theory: if Group B
reared more than Group A, this would support the “preference”
theory; whereas no differences in rearing between the two groups
would favor the “stimulus change” theory.

In fact, this experiment supports the ‘‘stimulus change” theory.
Irrespective of the positioning of the translucent paper similar
amounts of rearing occurred, so that the hypothesised scanning
did not appear to be a crucial factor in reinforcement and there
was no apparent relationship between the positioning of the paper
and the rearing behavior of the S. Hence, rearing activity was
consistent with the “stimulus change” hypothesis: the changes
involved could operate through the visual field or through another
modality, e.g., for the Ss the motor activity itself may be
reinforcing.

In a study on response-contingent behavior, using light re-
inforcement as the stimulus with the two Maudsley strains of rats
(Weldon, 1968), the results obtained also favored the *‘stimulus
change” theory. The Ss showed no apparent preference in
responding to one lever that made the houselight brighter, over the
second lever that darkened the light. However they did discrimi-
nate against a dummy lever which effected no change in
illumination.

The present investigation showed no significant difference
between the sexes. This is in agreement with Holland, Gupta, &
Weldon (1966) using a black-hooded strain, but contrary to the
findings of Gregory & Liebelt (1967) with the two Maudsley
strains. The significant strain by sex by treatment interaction in
the rearing frequencies is probably attributable to random error,
since the other interactions did not reach a required level of
significance.
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The highly significant strain effects obtained are in line with the
known strain differences. Rearing can be taken as the “vertical
component of ambulation” (Holland, Gupta, & Weldon, 1966); it
is a well-established fact that the MNR strain ambulate more than
the MR strain (Eysenck & Broadhurst, 1964).

Rearing has been advanced as an indication of central nervous
system excitability (Lat, 1963), or alternatively as an indication of
arousal level (Berlyne, 1960). It is taken as an innate behavioral
manifestation, which also necessitates making many theoretical
assumptions. However, rearing has here been put forward as a
simple measure of sensory reinforcement of changes in the visual
field.

REFERENCES

BERLYNE, D. E. Conflict, arousal and curiosity. New York: McGraw-Hill,
1960.

BROADHURST, P. L. Experiments in psychogenetics: applications of
biometrical genetics to the inheritance of behaviour. In H. J. Eysenck
(Ed.), Experiments in personaltiy. Vol. 1. London: Routledge and Kegan
Paul, 1960. Pp. 1 - 102,

EYSENCK, H. J., & BROADHURST, P. L. Introduction to Part II of H. J.
Eysenck (Ed.), Experiments in motivation. London: Pergamon Press, 1964.
Pp. 285-291.

FORGAYS, D. G., & LEVIN, H. Discrimination and reversal learning as a
function of change of sensory stimulation. J. comp. physiol. Psychol,
1959, 52, 191-194,

GREGORY, K., & LIEBELT, E. An examination of sex and strain differences

in the rearing response to a novel environment. Activas nervosa Superior,
1967, 9, 2, 137-139.

HOLLAND, H. C., GUPTA, B. D., & WELDON, E. A note on rearing and an
environmental constraint. Activas nervosa Superior, 1966, 8, 2, 140-144.

HURWITZ, H. M. B. Conditioned responses in rats reinforced by light. Briz. J.
anim. Behav., 1956, 4, 31-33.

HURWITZ, H. M. B. Effect of a successive conditioning-extinction procedure
on light contingent bar-pressing. Psychol. Rep., 1964, 15, 959-966.

KISH, G. B. Studies in sensory reinforcement. In W. K. Honig (Ed.), Operant
behavior. New York: Appleton-Century-Crofts, 1966. Pp. 109-159.

LAT, J. The spontaneous exploratory reactions as a tool for psycho-
pharmacological studies. Proc. 2nd. Int. Pharm. Meeting, Prague, 1963,
47-66.

LOCKARD, R. B. Some effects of light upon the behavior of rodents.
Psychol. Bull., 1963, 60, 509-529.

ROBINSON, J. S. The reinforcing effects of response contingent light
increment and decrement in hooded rats. J. comp. physiol Psychol, 1961,
54,470473.

WELDON, E. Stimulus or stimulation: relevant cues in a learning situation
involving differences in light reinforcement. Psychon. Sci, 1968, 10,
239-240.

NOTES
1. The research was supported by a grant from the Bethlem Royal Hospital
and Maudsley Hospital Research Fund.
2. The author is indebted to Dr. H. C. Holland, at whose suggestion the
research was instigated.

Psychon. Sci., 1968, Vol. 12 (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




