Effects of fear upon exploratory behavior

Rats were given a 20 min period of exploration in a Y maze,
The fear level of the animals was manipulated by using ele-
vated or enclosed mazes and by depriving the animals of food
for 0 or 24 h, Elevation of the maze reduced activity but food
deprivation had no effect on activity. Both deprivation and
type of maze affected the alternation of choices made by the
rats on the first trial in the maze.

Montgomery (1955) allowed rats to explore elevated
and enclosed Y-mazes and found that rats in elevated
mazes made fewer arm entries than rats in enclosed
mazes. The type of maze had no effect on the order-
liness of the exploration. Lester (1967b) suggested
that this latter result is misleading. Given that rats
in elevated mazes have higher fear levels than rats
in enclosed mazes, then rats in elevated mazes should
show more repetition than rats in enclosed mazes,Con~
sider a rat in Arm A who enters Arm B and then turns
around to face the choice point again. The higher the
rat's fear level the more likely it should be to enter
the most recently visited arm, Arm A, since that
arm should arouse less fear than the arm not recently
visited, Arm C. Lester suggested that Montgomery's
failure to find this result might have arisen from his
consideration of the total exploration period rather
than the first choice. After the initial choices, all
arms have been visited and so may not differ in the
fear that they give rise to.

Mowrer (1960) has suggested that a hungry rat
is a scared rat. Mowrer talks of rats developing thirst
fear and hunger fear (1960, pp. 147-148). Thus, it
might be expected that deprivation versus satiation
should have a similar effect on exploratory behavior
as does elevating or enclosing the maze,

The present experiment sought to test these ideas.
Method

The Ss were 80 naive male albino ratsof the Charles
River Breeding Laboratories strain CD with minimal
experience of handling, They were 120-124 days old.

The apparatus consisted of two Y-mazes made of
wood. Both had arms 22 in. long and 6 in. wide, One
was enclosed, with arms 6 in, high covered with hard-
ware cloth, The other was elevated 25 in. An observer
was seated behind a screen equipped with an observation
hole,

The rats were run either in elevated mazes (El)
or enclosed mazes (En) and either with 0 hor 24 h
of food deprivation. There were four groups each with
20 rats: El-0, E1-24, En-0, and En-24. Each rat was
placed in the Y-maze for one 20 min exploration
period and the sequence of arms entered was noted.
An entry into an arm was defined as made when all
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four paws of the rat were in the arm. Five rats from
Group El-0 and four from El-24 fell off the elevated
maze and their data were discarded.

Resuits

The number of arms entered by the rats was
analyzed by a two-way analysis of variance (since
the criterion of homogeneity was met), The effect of
the maze was significant with the number of entries
significantly reduced in the elevated maze (F=18.70,
df=1/67, p< .01), but there were no significant effects
from deprivation (F=.18, df=1/67) or the interaction
(F=.11, df=1/67). The mean number of arms entered
by the groups is shown in Table 1.

Montgomery (1955) measured alternation behavior
by noting each triad of successive choices made by
the rats. A triad in which three different arms were
entered was counted as an alternation. A triad in which
only two different arms were entered was counted as
a repetition. For each rat the proportion of alterna-
tion triads was calculated. Here there were no differ-
ences between the groups. The median percentages of
alternation were: E1-0 64.3%, El-24 65.3%, En-0
67.1%, and En-24 65.2%. The two satiated groups
differed most but a Mann-Whitney U~-test indicated
that the difference was not significant (U=163, p>.10).
To check on the possibility of differences, the number
of alternations made by the rats in the first 10 triads
was analyzed by a two-way analysis of variance. None
of the effects was significant at the .10 level.

The first choice of each rat was noted. The proportion
of rats in each group alternating was: El-24 0.1,
El1-0 0.60, En-24 0.65, and En-0 0.80. The difference
between El-24 and En-0 was significant (X2=5.89,
df=1, p< .02). The difference between El-24 and El-0
combined with En-24 was not significant (X2=1.75,
P< .20) and between En-0 and El-0 combined with
En-24 also was not significant (X2=2.18, p< .20).

The association between the number of arms entered
and the orderliness of the rats was investigated by
means of a median test. There was no association
and cell frequencies were equal. However, a plot
of the points showed that the 16 rats who entered
40 or more arms had alternation percentages of
less than 70% and that the 24 rats with alternation
percentages of 70% or more had activity scores

Table1  The number of arms entered by the rats
deprivation
0 hours 24 hours
mean s.d. mean s.d.
Elevated maze 28.0 8.1 274 8.1
Enclosed maze 378 7.1 36.3 11.8
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of less than 40 arms entered. Thus, a slight negative
association between arms entered and orderliness
is indicated.

Discussion

These results replicate Montgomery's study. Eleva-
tion of the maze reduced the activity of the rats but
failed to affect alternation behavior. Deprivation was
found to have no effect on either measure. This agrees
with Lester's review of the literature (1967a) which
indicated that deprivation had been shown to have no
consistent effect on activity or orderliness measures
of exploration.

The prediction that elevation of the maze and food
deprivation would show an effect on the first choice
in the maze was supported. When the four groups
were ordered according to the proportion of alterna-
tion on the first choices in the situation, then the
order was approximately the same as thatofincreasing
fear. Elevating the maze or depriving the rats re-
duced the alternation and combining these procedures
reduced the alternation still further. The cumulative
effect of deprivation and maze elevation supports
Mowrer's contention that deprivation increases the
fear level of animals.
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An explanation of the effects of deprivation on
initial choices in the maze in terms of fear is per-
haps too simple since deprivation did not affectactivity
scores. It may be that deprivation increases both
activity and fear levels in rats and in the present
situation these separate effects cancel out for the
measure of number of arms entered. In the case of
the alternation measure, only the fear level of the
rat should have an effect and so there will be no
cancelling out effect.

No support was apparent here for the idea that
slight increases in fear can facilitate exploration
(Lester, 1967a)., Perhaps if rats tamer than those
used in the present experiment were utilized some

facilitatory effects might be found.

References

LESTER, D. Sex differences in exploration: toward a theory of explora-
tion. Psychol Rec., 1967a, 17, 55-62.

LESTER, D. The effects of fear and anxiety on exploration and curi-
osity: toward a theory of exploration. J. gen. Psychol., 1967b, in press.

MONTGOMERY, K. C. The relation between fear induced by novel
stimulation and exploratory drive. J. comp. physiol. Psychol., 1955,
48, 254-260.

MOWRER, O. H. Learning theory and behavior. New York: Wiley, 1960.

SIEGEL, S. Nonparametric statistics for the behavioral sciences. New
York: McGraw-Hill, 1956.

Psycheon, Sci., 1967, Vol. 9 (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




