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Response rates stabilized at between 4 and 5 responses/min on a DRL 15-sec schedule of 
reinforcement . When reinforcers were delivered independently of responses, response rates decreased 
over several sessions to 0.4 responses/min . An extinction procedure also decreased response rates, but 
more rapidly. Response deceleration was compared on fixed·time schedules following DRL, FI, and FR 
schedules. 

The effects of food delivered independent of 
responses have been reported using fixed-interval (Appel 
& Hiss. 196~ ; Herrnstein. 1966: Edwards, West , & 
Jackson, 1968; Zeiler. 1968) and fixed-ratio (Edwards, 
Peek. & Wolfe , 1970) sched ules. In all cases. response 
ra tes decreased when food was presented independent of 
responses. 

The results further indicated that rate of response 
decreased more rapidly following fixed-interval than 
fixed-ratio baselines. A major difference between 
training under fixed-interval vs fixed-ratio schedules 
involves the overall rate of response. It may be that the 
effectiveness of response independent food presentations 
in decreasing rates is rela ted to the initial or baseline rate 
of response . 

Differential reinforcement of low rates (DRL) is a 
schedule which produces a low rate of response, and if 
baseline rates of response control how rapidly 
response-independent food decreases response rates, 
then DRL baselines should decrease more rapidly than 
either fixed-interval or fixed-ratio rates. This study was 
performed to test the prediction that response rates 
acquired under DRL schedules will decrease faster than 
either FI or FR. 

METHOD 
Subjects 

five albino Sprague-Dawley rats served JS experimental Ss. 
These rats were approximately 200 days o ld at the start of the 
experiment and were maintained at their 80'e ad lib II·ei2hts. 
Each S had been trained on fixed-ratio schedules in pre\~ious 
experiments. 

Apparatus 
A \lodell316 C Lehigh Valley rat chamber served as the 

experimental space. The reinforcer was a 15 ~( sucro se solutio n 
delivered via a O.06-cc-capacity dipper. Relay circuitry 
manufactured by Lehigh Va lle~ and Gra so n-Stadler 
aut 0 rna t ically programmed all experimental conditions. 
Responses were recorded on digital counters and a cumulatilt' 
recorder (Scientific Prototype. CR1D). White no ise was present 
continuously . 

Procedure 
The duration o f each session terminated after 50 sucrose 

presentations. Once stable response rates Ilere l'htained \)n a 
DRL IS-sec schedule o f reinforcement (SL'lwcnt'cld. (ummil1~ s . 
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& Hears!' 1956) , sucrose wa s presented every IS sec regardless o f 
the rat's behavior (FT IS sec). One rat was exposed to an FT 
17-sec schedule of response-independent sucrose 
presentations because , during the DRL IS-sec schedule 
perfo rmance, barpresses were t ypically spaced 17 sec apart . 

Depending upon the behavioral effect of the FT IS-sec 
procedure, two step s were fo llowed: (I) if the respo nse rates 
decreased to a near zero rate . the DRL 15 sec was reintroduced. 
or (2) if the response rate s decreased. but not to zero. the 
response independent presentations of sucrose occurred twice as 
often (FT 7.5 sec) or one-half as often (FT 30 sec). 

Changing the interval o f response-independent sucrose 
presentations from one II'hich more closely matched the baseline 
schedule might be sufficient to provide a reduction in respo nse 
rates. 

Once rate s decrea sed to near zero under response-independent 
sucrose presentations, the DRL IS-sec schedule wa s reinstated. 
The final manipUlation for all rats was an extinction procedure, 
during which no sucrose was a v ailable . 

RESULTS 

Table 1 presents the median response rate for the last 
3 days under each condition. In all Ss, response rates 
decreased by at least a factor of four during the FT 
IS-sec phase, as compared to the rates during DRL 
15 sec . Only four out of the five Ss were exposed to the 
extinction phase, and three out of the four decreased 
their response rates by a factor of six. 

Figure I shows daily response rates for S I across all 
experimental sessions. These data are typical for all the 
Ss during DRL 15 sec, FT 15 sec and representative of 
all but S 5 during extinction. During DRL 15 sec. 
responding stabilized at 4.7 responses/min. Following an 
initial increase in responding, rates decreased to near 
zero after approximately 600 response independent 

Table I 
Median Response Rate of the Last Three Sessions Under 

DRL 15 Sec, FT 15 Sec, and Extinction 

DRL FT DRL 
S IS Sec IS Sec 15 Sec Ext 

Rat 1 4.8 0.18 4.0 0.8 
Rat 2 3.8 0 .08 3.8 0.24 
Rat 3 6.8 0.56 5 .8 
Rat 4 5.8 0.08 3.5 0 .68 
Rat 5 4.2 1.0 4.5 6.0 
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Fig. 1. Daily response rates across all experimental phases for 
S 1. !'Iote the comparable decreases in rate of response for the 
FT and extinction procedures. 

presentations of sucrose (FT 15 sec). FT 7.5 sec 
produced 5 sessions out 0 f 11 when no barpresses 
occurred at all. 

The reintroduction of DRL 15 sec resulted in an 
immediate increase in response rate . and extinction 
reduced response rates to near zero within seven 
sessions. 

Figure 2 presents a summary chart ofa11 Ss (range and 
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Fig. 2. Range and median response rates across six 

e.xperimental phases for all Ss. Doubling or halving the IT 
interval did not change the median or range of response rate. 
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median response rates) across six experimental phases. 
The data from all five Ss have the following 
characteristics : (1), stable DRL IS·sec performance at 
approximately 4.0 responses/min. (2) deceleration in 
rate equivalent to at least a factor of four during 
response-independent sucrose presentations. (3) little 
change in response deceleration either by doubling 
(FT 30 sec) or halving (FT 7 .5 sec) the 
response-independent sucrose presentation schedule , and 
(4) equivalent reductions in response rate by both the 
FT and extinctions procedures. 

DISCUSSION 

Response-independent sucro se presentations fo llowing a DRL 
history were comparable to extinction in decreasing responding 
to near zero ra tes. Since response-independent presentations of 
sucrose remove the re sponse-reinforced dependency while 
extinction removes both the dependency and the reinforcer , the 
more rapid decrease in response rate resulting from extinction 
may be primarily a result of the removal of the food. These 
findings support those reported by Edwards. West. and Jackso n 
(1968), using fixed-interval schedules, and by Edwards. Peek. 
and Wolfe (1970), using fixed-ratio schedules. 

Data from Edwards, West and Jackson (1968) sho\\ that 
response rates dropped after 700 presentations o f 
response-independent food following fixed-interval schedule s. 
but when baseline performance was maintained by fixed-ratio 
schedules. rates did not decrease until approximately 2,500 
response-independent food presentations had occurred 
(Edwards. Peek, & Wolfe, 1970). Data from the present study 
show that response rates maintained by DRL schedules drop 
after about 500-600 FT presentations of food. 

REFERENCES 
Appel. J . B. , & Hiss, R . H . The discrimination of contingent 

from noncontingent reinforcement. Journal of Comparative & 
Physiological Psychology, 1962, 55,37-39. 

Edwards. D . D . , Peek, V . , & Wolfe, F . Independently delivered 
food decelerates fixed-ratio rates. Journal of the Experimental 
Analysis of Behavior, 1970, 14, 301-307. 

Edwards. D. D. , West , J . R .. & Jackson, V. The role of 
contingencies in the control of behavior. Psycho nomic 
Science, 1968, 10, 39-40 . 

Herrnstein, R. J . Superstition : A corrollary of the principles of 
operant conditioning. In W. K. Honig (Ed.), Operant behavior. 
New York : Appleton-Century-Crofts, 1966. Pp. 33-51. 

Schoenfeld, W. N ., Cummings. W. W., & Hearst, E. On the 
classification of reinforcement schedules. Proceedings o f 
National Academy of Science, 1956, 42, 563-570. 

Zeiler, M . D. Fixed and variable schedules of 
response-independent reinforcement. Journal o f the 
Experimental Analysis of Behavior, 1968, II, 405-414. 

(Received for publication November 13 , 1973. ) 

Bull. Psychon. Soc., 1974, Vol. 3 (2) 



<<
  /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




