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Acquisition of leverpressing without assistance
by rats maintained on interval

and ratio schedules

LAURENCE MILLER and DANIEL C. LINWICK
Western Washington University , Bellingham , Washington 98225

Rats can acquire a leverpressing response reinforced with food according to continuous or
differential reinforcement of low rate schedules without experimenter assistance. In the present
study, acquisition of responding without assistance on fixed- and variable-interval and fixed
and variable-ratio schedules was examined. The intervals employed were 30 and 180 sec,
and the ratio requirement was 10 responses per reinforcer. Fourteen of 15 rats on the interval
schedules acquired and maintained leverpressing, while only 2 of 8 rats on the ratio schedules
did so.

Studies have shown rats to be capable of acquiring
a leverpressing response for food without magazine
training or experimenter assistance of any kind. This
acquisition has been demonstrated with food presented
according to simple (continuous reinforcement) or
complex (differential reinfo rcement of low rates, DRL)
schedules (Kopp, Bourland, Tarte, & Vernon, 1976 ;
Unwick & Miller, 1978; Miller, 1976).

In the present study, acquisition of responding main
tained by fixed- and variable-interval (FI and VI) and by
fixed- and variable-ratio (FR and VR) schedules without
prior magazine training or assistance was examined.
Two interval durations were employed , 30 and 180 sec.
Since rats are capable of acquiring leverpressing with a
DRL 30-sec schedule in effect, one might expect that
responding on FI and VI 30 sec might also be readily
acquired. Of particular interest was whether responding
would be acquired with the long interval duration of
180 sec.

The present experiment also attempted to determine
whether rats are capable of acquiring leverpressing on
ratio schedules without experimenter assistance.
Schedules with a clear temporal component, such as
DRL, FI, and VI, may be contrasted with ratio schedules
that lack such a component. Thus, to receive reinforce
ment, a rat on a DRL or interval schedule need only
emit a single response , given an appropriate period of
time has elapsed since the previous response, whereas
a rat on a ratio schedule must emit a specified number
of responses. Hence, a "small" ratio requirement of
10 responses per reinforcer was chosen .

We thank Will Neill, Mike Hagarty, and Don Martin for their
assistance in running rats. Reprints may be obtained from
Laurence Miller, Department of Psychology, WesternWashington
University, Bellingham,Washington 9S225.

MEmOD

Subjects
Twenty-three experimentally naive male rats, about ISOdays

old, were deprived to SO% of their free-feeding weights over
a 7-day period prior to the start of the experiment.

Apparatus
Standard single-lever Grason-Stadler operant chambers were

enclosed in sound-attenuating chests.

Procedure
When subjects reached SO% of their free-feeding weights,

they were placed in the operant chamber for the first time ever.
Subjects on interval schedules were presented with FI 30-sec,
FI ISO-sec, VI 30-sec (3- to 57-sec interval range), or VI ISOsec
(lo- to 350-sec range) schedules (n =4 subjects, except for
VI ISO sec, n =3). The remaining subjects were presented
with either a FR 10 or a VR 10 schedule (n =4 subjects for
each schedule). The response requirement varied from 1 to 22
responses for the VR schedule. Notably, the first response
emitted on the VR 10 schedule at the beginning of a session
always produced a reinforcer. For both interval and ratio
schedules, a single 45-mg Noyes pellet was used as the reinforcer.
All subjects received 15 daily sessions, each 40 min long. The
number of responses emitted and reinforcers received during
each session was recorded. The number of sessions required to
reach a criterion of 10 reinforced responses in a single session
was also recorded. All subjects failing to reach criterion in the
15 sessions allotted were assigned a maximum value of 15.

RESULTS

The number of responses emitted and reinforcers
received by the subjects in the interval and ratio
conditions are presented in Figures 1-3, respectively.
Only data for those subjects with the ratio schedules
that acquired leverpressing are presented. Notably,
all of the animals except one in the interval conditions
acquired and maintained leverpressing, while only
two of the ratio animals did . Also, with the interval
schedules, although individual rates of responding
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Table I
Mean Sessions to Criterion (10 Reinforced Responses in a

Single Session) for Groups FI and VI 30 and 180 sec
and for Groups FR 10 and VR 10

30

FI

180 30

VI

180 FR 10 VR 10

Figure 1. Number of responses emitted and number of
reinforcers received by each animal on each VI schedule for the
15 test sessions.

Figure 2. Number of responses emitted and number of .
reinforcers received by each animal on each FI schedule for the
I 5 test sessions.

14.812.82.05.56.52.0

The performance of animals on interval schedules of rein
forcement stood in direct contrast to that of animals on ratio
schedules. These findings suggest the relevance of a temporal
dimension to ease of response acquisition in the absence of
experimenter assistance . Whereas rats on interval schedules
need only to emit a single response to receive the reinforcer,
this is clearly not the case for rats on ratio schedules. It therefore
seems likely that the ease of acquisition of leverpressing by a
naive animal on a ratio schedule is directly related to its
preconditioning operant baseline level of responding.

DISCUSSION

varied, all animals that acquired responding obtained
about the same number of reinforcers per session,
which was very near the maximum possible.

Table I presents the sessions-to-criterion data for the
various groups. An analysis of variance of these data
revealed a significant sessions effect [F(5 ,17) =8.20,
p < .05] . A Newman-Keuls post hoc analysis indicated
that none of the interval groups differed from the
others. Moreover, the two ratio groups also failed to
differ from each other . Each interval group required
fewer sessions to reach the 10 reinforced responses
criterion than each of the ratio groups (p < .05).
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Figure 3. Number of responses emitted and number of
reinforcers received by each successful animal on FR 10 and
VR 10 for the 15 test sessions.

REFERENCES

Korz, J., BOURLAND, G., TARTE, R. D., & VERNON, C. R. Acqui
sition of bar pressing in nondeprived rats . Psychological Record,
1976, 26, 49-54.

UNWlCK, D. C., & MILLER, L. Acquisition of leverpressing without
experimenter assistance by rats on differential reinforcement of
low rates schedules . Bulletin of the Psychonomic Society, 1978,
12, 193-195.

MILLER, L. Acquisition of lever pressing by rats with and without
magazine training. Psychological Record, 1976, 26, 355-359.

(Received for publication November 29, 1978.)



<<
  /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




