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Effects of reward magnitude on running speed
following a deprivation upshift
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The running speed of rats trained in a straight alley under low deprivation (99%-101%
ad-lib body weight) and then shifted to high deprivation (79%-81% ad-lib body weight) was
compared with that of unshifted high-deprivation controls. Running speeds of shifted rats
increased more rapidly, relative to unshifted controls, when reward magnitude was large (22
.045-g pellets) as compared with small (2 .045-g pellets). Thus the effect of a deprivation shift
on instrumental performance was found to vary as a function of reward magnitude. Deprivation
downshifts also produce more rapid and larger performance changes when large reward is used
than when small reward is used. It seems that responsivity to changes in level of deprivation

is an increasing function of reward magnitude.

Is the effect of a shift in deprivation level dependent
upon reward magnitude? With respect to downshifts
in deprivation, this question has been answered affirm-
atively. Capaldi (1973) found that, following extended
runway training under high deprivation, rats shifted to
low deprivation showed a larger, more rapid decrement
in running speed, relative to unshifted low-deprivation
controls, when large rather than small reward was
employed. The present experiment is the deprivation-
upshift analogue of the Capaldi (1973) study. The
question of experimental interest is whether or not the
effects of a shift from low to high deprivation are also
dependent upon reward magnitude.

This question is an important one. Capaldi (1973)
suggested two plausible general approaches to how
instrumental performance following a deprivation shift
is influenced by reward magnitude. One way in which
these views can be distinguished is on the basis of the
differential predictions they make concerning the
effects of reward magnitude on instrumental behavior
following an upshift in deprivation level.

One account suggests that differences between
the internal stimulus concomitants of high and low
deprivation are accentuated as an increasing function of
reward magnitude. Hence, the decremental effects of
the change in stimulation produced by upshifts or
downshifts in deprivation level would be greater with
large as compared with small reward. Therefore, follow-
ing an upshift in deprivation, rats trained with large
reward would not be expected to increase in running
speed as rapidly as rats trained with small reward.

Alternatively, Capaldi (1973) also considered the
possibility that responsivity to any change in deprivation
level is greater when training is with large rather than
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small reward. This notion suggests that the extent to
which instrumental performance is decremented by
decreasing deprivation, or enhanced by increasing
deprivation, is a positive function of reward magnitude.
Viewed in this way, it would be expected that rats
trained with large reward would increase in running
speed more rapidly than rats trained with small reward,
following an upshift in level of deprivation.

Clearly, these accounts are in direct opposition, with
respect to their expectations regarding the effects of
reward magnitude on instrumental performance fol-
lowing an upshift in level of deprivation. The present
experiment tested these competing views.

METHOD

Subjects

The subjects were 44 naive male albino rats, about 90 days
old upon arrival from the Holtzman Company, Madison,
Wisconsin.

Apparatus

The apparatus was a runway painted a flat gray throughout,
190.5 x 10.2 cm with 22.9-cm-high sides covered with 1.3-cm
hardware cloth. A 20.3-cmdong floor treadle suspended over a
microswitch constituted the initial portion of the alley. When
the treadle was depressed by the weight of the rat, a .01sec
clock was started. This clock was stopped (start time) and
another started when the rat interrupted a photobeam 13.0 cm
beyond the treadle. The latter clock was stopped (run time) and
a third one started when the rat broke the second photobeam,
located 106.7 cm from the first. Interruption of the third photo-
beam stopped the final clock (goal time). The three times were
summed to obtain a total time. The third photobeam was
38.7 cm beyond the second photobeam and 7.5 cm in front of
a gray block of wood with a hole 3.17 cm in diameter and
1.9 cm deep, which served as a food cup. A manually lowered
guillotine door 36.8 cm from the rear of the goal compartment
served to confine the rat to the goal area.

Procedure

The rats were fed ad lib for 11 days following arrival at the
laboratory. Four groups were formed matched on original adib

0090-5054/80/030150-03$00.55/0



weight (mean weight for each rat over the last 3 of these days).
The groups were designated by the reward magnitude they
received throughout training (2 or 22 .045g Noyes pellets)
and their Phase 1/Phase 2 deprivation levels. Groups 2L-H
and 22L-H were trained under low deprivation (99%-101%
of original addib body weight); Groups 2H-H and 22H-H were
trained under high deprivation (79%-81% of original addib
body weight) in both Phases 1 and 2. The amount of food given
each rat was rationed to achieve the percentage body weight
appropriate to its designated deprivation level. These weight
ranges were reached in 9 days. On Days 10 and 11, each rat was
handled for 90 sec. Fifteen minutes after handling, the rats in
Groups 22H-H and 22L-H were fed 22 .045g pellets, and rats in
Groups 2H-H and 2L-H were fed two .045¢ pellets in their home
cages. Phase 1 began on Day 12. On Day 1 of Phase 1 each rat
received one trial, on Day 2 each rat received two trials, and on
Days 3-26, each rat received three trials, for a total of 75 Phase 1
trials. At the end of Phase 1, the rats under low deprivation
(99%-101% original addib body weight) were shifted to high
deprivation (79%-81% original addib body weight). This shift
required 12 days to complete. Phase 2 began on the following
day, with each rat receiving 3 trials/day for 10 days with the
same reward magnitude as given in Phase 1.

Throughout the study rats were run in squads of four, com-
posed of one subject from each group, yielding an intertrial
interval of 4-7 min. On each trial a rat was allowed 60 sec to
traverse each alley section before being gently guided to the
next section, with 60 sec recorded for each untraversed segment.
Each rat was removed from the goalbox immediately after the
entire reward was consumed. Each squad was fed its daily ration
15 min after completing its trials. Prior to the conclusion of the
experiment, two rats, one each from Groups 2L-H and 22L-H
became ill, and their data were discarded.

RESULTS

All running times were converted to speeds (1/sec).
Speeds in Phases 1 and 2 were analyzed in a 2 by 2
between-within analysis of variance for unequal ns,
with reward magnitude and Phase 1 deprivation level
as factors. Although differences were largest in the
start, the general pattern of results for the shifted
groups was essentially the same in each alley section;
thus, only total speeds are reported.

Figure 1 shows mean total speeds for each group on
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Figure 1. Mean total speed for each group on the last 2-day
block of Phase 1 and each 2-day block of Phase 2,
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the last 2-day block of Phase 1 and on each 2-day block
of Phase 2. Over all of Phase 1 (excluding Day 1), rats
under high deprivation ran faster than those under low
deprivation [F(1,38)=34.42, p<.01]. This difference
grew smaller over blocks [Phase 1 Deprivation by
Blocks, F(11,418)=4.45, p<.01]. Reward magnitude
produced no significant main effects or interactions with
blocks or Phase 1 deprivation level over all of Phase 1.
The finding of no acquisition differences as a function
of reward magnitude is not unusual (e.g., Gonzalez,
Gleitman, & Bitterman, 1962; Mellgren, 1972).

In Phase 2, Figure 1 shows that the running speeds of
groups shifted from low to high deprivation gradually
increased to the level of the unshifted controls. As
also can be seen in Figure 1, the shifted group given
large reward (Group 22L-H) reached the level of its
control (Group 22H-H) more quickly than did the
shifted group given small reward (Group 2L-H vs.
Group 2H-H). These differences were statistically
reliable. In Phase 2, there was a significant effect of
Phase 1 deprivation level [F(1,38) =4.20, p <.05], with
this difference decreasing over blocks [Phase ! Depri-
vation Level by Blocks, F(4,152)=495, p<.01],
differentially as a function of reward magnitude
[Phase 1 Deprivation Level by Reward Magnitude by
Blocks, F(4,152) = 2.80, p <.05]. Newman-Keuls tests
showed that Group 2L-H ran significantly slower than
Group 2H-H until Block 5 (ps<.05), while Group
22L-H ran significantly slower than Group 22H-H only
on Block 1 (p <.01).

DISCUSSION

The present study showed that the effects of a shift
to high deprivation, following extended training under low
deprivation, varied as a function of reward magnitude. Running
speeds of rats shifted from low to high deprivation increased
more rapidly, relative to unshifted high-deprivation controls,
when reward magnitude was large as compared with small. These
findings complement those of Capaldi (1973), which showed
that the decremental effects of a downshift in deprivation
level were also greater with large than with small reward. As
noted earlier, two plausible, but competing accounts of how
instrumental performance following deprivation shifts is
influenced by reward magnitude were suggested by Capaldi’s
(1973) findings. The results of the present experiment provide a
basis for evaluating these interpretations.

One possibility was that with large reward the change in
stimulation produced by a deprivation shift is greater than it is
with small reward. This notion can be rejected on the basis of
the present findings. According to this view, differences between
the internal stimulus concomitants of high and low deprivation
are accentuated as an increasing function of reward magnitude.
Hence, due to differential stimulus generalization decrement, the
upshift performance of rats trained with large reward would not
improve as rapidly as that for rats trained with small reward.
Contrary to this expectation, the present experiment showed
that instrumental responding following an upshift in deprivation
improved more rapidly when large as compared with small
reward was employed.

Instead, the results of the present study and those of Capaldi
(1973) suggest that general responsivity to any change in depri-
vation level (i.e., increases or decreases) is greater when training
occurs with large rather than small reward. Considered together,
the findings of Capaldi (1973) and those of the present experi-



152 DAVIDSON, CAPALDI, AND MYERS

ment show that the degree to which instrumental responding
is decremented when deprivation is decreased or enhanced
when deprivation is increased is a direct function of reward
size. In general, it appears that the larger the reward magnitude,
the greater are the behavioral effects of changes in deprivation
level.

A number of mechanisms can potentially account for these
effects. For example, if it is assumed that both reward magni-
tude and deprivation level contribute to incentive motivation
(e.g., Bolles, 1975; Mollenauer, 1971), it is possible that the
effects of reward magnitude on instrumental performance
following deprivation shifts are attributable to incentive differ-
ences. Specifically, the results of the present study and those of
Capaldi (1973) are consistent with the notion that increases in
incentive produced by deprivation upshifts and decreases in
incentive resulting from downshifts in deprivation are both
greater with large than with small reward.

Alternatively, reward magnitude may affect responsivity
to deprivation changes through the operation of associative
mechanisms. There is evidence that the stimulus consequences
of deprivation elicit internal representations (i.e., memories,
expectancies, or anticipations) of reward, which in turn elicit
instrumental responses (e.g., Capaldi, Smith, & White, 1977;
Peck & Ader, 1974). It is possible that such internal reward
representations are strengthened as a result of deprivation
upshifts and weakened as a result of downshifts in deprivation
level, with both effects more pronounced when large reward is
employed.

A final point of interest concerns the similarity between the
effects of reward magnitude on shifts in deprivation level and the
effects of deprivation level on shifts in reward magnitude.
Ehrenfreund (1971) found that instrumental responding was
more greatly incremented by increases in reward size and more
greatly decremented by decreases in reward magnitude under
high deprivation than under low deprivation. Hence, it seems
that not only is responsivity to changes in deprivation level

dependent upon reward magnitude, but responsivity to changes
in reward magnitude is dependent upon deprivation level.
Whether or not these parallel findings are best-accounted for by
common underlying associative or incentive mechanisms such as
those described above, or by a different common mechanism,
or by completely independent mechanisms is a question requir-
ing further investigation.

REFERENCES

BoLLEs, R. C. Theory of motivation. New York: Harper & Row,
1975.

CaraLbl, E. D. Effects of shifts in body weight on rats’ straight
alley performance as a function of reward magnitude. Learning
and Motivation, 1973, 4, 229-235.

Cararbl, E. D., SmitH, N. S,, & WHitg, L. A. Control of
reward expectancies by drive stimuli. Journal of Experimental
Psychology: Animal Behavior Processes, 1977, 3, 229-235.

ExHRreNFREUND, B. Effect of drive on successive magnitude shift
in rats. Journal of Comparative and Physiological Psychology,
1971, 76, 418-423.

GonzaLEz, R. C., GLEITMAN, H., & BiTTERMAN, M. E. Some
observations on the depression effect. Journal of Comparative
and Physiological Psychology, 1962, 55, 578-581.

MELLGREN, R. L. Positive and negative contrast effects using
delayed reinforcement. Learning and Motivation, 1972, 3,
185-193.

MOoLLENAUER, S. O. Shifts in deprivation level: Different effects
depending on amount of preshift training. Learning and Moti-
vation, 1971, 2, 58-60.

Peck, J. H., & ApEir, R. Illness-induced taste aversion under
states of deprivation and satiation. Animal Learning & Behav-
ior, 1974, 2, 6-8.

(Received for publication December 11,1979.)




<<
  /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




