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Background

Operant conditioning, learning process in which consequences
affect behavior (Skinner, 1964)

Measured in responses in the presence of certain stimuli

— The responses are then followed by a consequendehcer

 The rate of response can be observed and we can manipulate saoable
observe behavior.

» Schedules of reinforcement are rules of when the reinforcetiigered

Temporal control: behavioral sensitivity to the regularity of
temporal location of events (Catania, 1991)

,(Analysc,is of acquisition of temporal control following Balci et al.
2009



Method

Subjects

« 13 male albino Holtzman (Harlan, IN) rats approx.1
Y5 years of age

* Previous experimental experience T
* 80% of free-feeding body weight ¢
 Water was continuously available
o Kept at 12-h light/dark cycle

* Experiments occurred during light cycle




Apparatus

Standardperant chambers (Coulbourn Inst.,PA)




Procedure

« Shapingreinforcing successive approximations to the operant
response (i.e., lever press) (Pryor, 2008)

* Fl schedulethe first response after a fixed interval results in
reinforcer delivery (Ferster & Skinner, 1957)

* Leaning Flincreasing the duration of the fixed interval

(FI5s FI10s FI20s FI30s FI40stoterminal
values)

 Terminal valuest-| 60 s (5 rats)FI 80 s (4 rats), FI 100 (4
rats) s



Procedure

Peak-Interval Procedure:a variation of the FlI schedule (Catania, 1991)

Fixed Interval (FI) : houselight ON
60 s
the first lever press after 60 s pellet

Intertrial Interval (IT1): houselight OFF
10s
lever press no consequence

Peak Trials: houselight ON
180 s
no pellet

For example, one experimental session may start as follows:

[FI 60 s][ITI 10 s][FI 60 s][ITI 10 s] [Peak Trial 180s].

The number of FI trials preceding a peak trial varies

Each session is composed of 20 FI 60 s (20 reinforcers) and Sripéak t



Results

* Response Rates: number of responses during @sessi
time spent in the session (in minutes)
Averaged across rats - shown in the primary y dxisd circles

» Reinforcement Rates: humber of reinforcers (pélie¢divered during a session
time spent in a session (in minutes)
Averaged across rats- shown in the secondary y arided circles
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Standard deviations

FI 60 s Average Standard Average Standard
(n=5) Response Deviation Reinforcement Deviation
Condition/Measures Rates Rates

FI5s 21.90 12.20 5.88 51
23.74 13.48 5.91 44
2411 10.91 6.09 .33
24.15 7.84 6.32 .26
29.85 14.49 6.42 1.06

FI10s 28.07 12.51 4.08 72

FI 20 s 23.73 8.75 2.18 .95

FI30s 29.17 15.22 1.7 A7

FI40 s 29.72 14.76 1.33 19

FI 60 s 22.96 12.11 .90 .03
24.84 13.88 91 .02
26.61 15.99 92 .01
21.08 10.93 .93 13




Cumulative Recorddever presses over time

Used to assess individual responding

Rat 10

Cumulative Lever Presses

Time (minutes)
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Future Research

e Continue to train rats on peak-interval procedurgl
the behavioral patterns are established

 Examine effects of different doses of caffeinaufac
and repeated administration following Diller,
Saunders, & Anderson, 2008) on temporal control
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