Method
Subjects:  
Fifteen male, experimentally naive Sprague-Dawley rats, approximately 6 months old (250-300 g) served as subjects.  The rats were individually housed on a 12-hour light/dark cycle with free access to water. Animals were maintained at a minimum of 90 percent ad libitum body weight throughout the duration of the experiment. All fifteen rats had been exposed to the apparatus prior to the study, but did not have any formal experimental history.  Rats were initially grouped into random groups of 5. Prior to each session, each rat was marked with a non-toxic colored permanent marker (Sharpe) so that the rat could be identified from a distance.  The color used for a particular animal remained the same from day to day, so all animals are subsequently identified by their colors.  Animal care followed the guidelines advised by the Guide for the Care and Use of Laboratory Animals, and the project was approved by the Institutional Animal Care and Use Committee of Illinois State University.
Apparatus.

A large rectangular open field (2.5 M by 1.25 M  with 30 cm walls) was used for all testing. The floor was constructed of plywood covered with vinyl floor material.   The walls were constructed of a coated fiberboard shelving material.  Two feeders (BRS/LVE) were mounted inside the box at opposite corners (SW and NE).  Two stainless steel “foraging” pans (21 cm  x  25 cm with a 2 cm side) were located immediately below and in front of each feeder.  The pans were positioned such that food pellets dropped from the feeder and fell directly into the foraging pans.  A small 5W bulb was located immediately above each of the feeders.  All experimental events were controlled via a Windows PC running Med Associates Med-State software connected to a Med Associates interface.  

Procedure.

Each rat was weighed and the back of each rat was marked with a non-toxic permanent marker immediately prior to each session.  Rats were run daily in groups of fiver. Each rat within a group received a different color marking (red, blue, green, black, or purple) allowing easy identification of individual rats from a distance.  Rats were then transferred individually into the foraging chamber.   The experimenter or an assistant individually placed each rat into the center of the chamber, with the order of placement randomized.  When all five rats were in the chamber, the control program was initiated and the 30-m session began. 


 
During each session, the rats were exposed to concurrent Variable Time Variable Time (conc VT VT) schedules with each of the schedule components associated with one of the two feeding stations (SW or NE).  Five schedule values were used for both the baseline and regroup conditions: conc VT 15 VT 15, conc VT 15 VT 30, conc VT 15 VI 60, conc VT 60 VT 15 and conc VT 30 VT 15. Reinforcement (a single 45 mg Noyes food pellet) was delivered on the VT schedule, independent of the behavior of any of the animals.  Although the reinforcers were delivered independent of behavior, competition between subjects made it essentially necessary for a rat to be close to the feeding station at the time of delivery if the rat was to have any chance to consume the food pellet.  


The experiment was conducted in two phases.  In the baseline phase, each of the three groups of 5 rats was exposed to a maximum of five and a minimum of three consecutive days of each of the 5 conc VT VT schedules. The order of the schedules was randomized. These data were used to obtain initial values of matching for the group and for individual rats. During the regrouping phases described below, rats were again presented with maximum of five days and a minimum of three sessions at each schedule value. 

During the regrouping phases, baseline data were used to obtained estimates of sensitivity to reward (matching), bias and goodness of fit (r2). All 15 rats were then ranked from highest to lowest matchers, based on the deviation from perfect matching (1.0). To calculate deviation from matching, the value of the matching parameter was subtracted from 1.0 and the absolute value was used in the rankings. If two rats were tied, the rat showing overmatching rather than undermatching was given the higher rank. Rats were then reclassified into three groups: High sensitivity to reward; moderate sensitivity to reward and low sensitivity to reward. These new groups were then re-exposed to the 5 conc VT VT schedules as described above.

Two observers collected data during each foraging session. Observer 1 recorded which rat consumed each food pellet delivered.  The second observer used a point-in-time sampling procedure, noting the location of each individual rat.   Rats were recorded as being in the SE feeder area, in the NW feeder area, or outside the feeder area.  When outside the feeder area, the rats were recorded as moving or still.   The time sampling observations were made once every 30 seconds.

Results and Discussion


Using the percentage of intervals in feeder 1 (SW) or feeder 2 (NE) for each rat as well as the overall group mean, data were plotted using the generalized matching law equation (Baum, 1974). The log of the ratio of intervals in Feeder 1/interals in Feeder 2 was plotted as a function of the scheduled reinforcer ratio (R1/R2) for individual rats and the initial and regrouping mean. Using the obtained regression for the baseline, and regrouping conditions, the values of matching, bias and goodness of fit were obtained for each rat and for the overall group. Changes in matching across baseline and regrouping conditions for each rat and the overall mean are shown in Figure 1. Changes in bias across conditions for each rat and the overall mean are shown in Figure 2. Changes in goodness of fit across conditions for each rat and the overall mean are shown in Figure 3.
Your final task:


1. We will make the figures during the last week of classes. I will provide you with these data.

Your task is to:

1. Describe the changes you see in the figures. DO not worry about statistics, as this is just a lab class and we don’t have enough groups to really do stats….just describe in words.
2. Using the behavior data (rearing, sniffing, etc) as well as the location data, try to explain any changes that might have happened. 

3. Write a discussion to explain the results of your experiment.

