
• Conditioned reinforcers are commonly used in behavior analysis1

• One method to establish conditioned reinforcers is through Pavlovian training
• During Pavlovian training, non-human subjects will engage in two types of approach

behavior2

• Sign-tracking, which is the tendency to interact with the conditioned stimulus (CS)
• Goal-tracking, which is the tendency to approach the reward delivery area
• Studies have shown the CS is a more effective conditioned reinforcer for sign-

trackers compared to goal-trackers3

• Separate studies have shown that large C/t ratios promote more sign-tracking4

• This study has two aims:
1. Manipulate and assess the effect of three different C/t ratios on sign-tracking
2. Assess the effects of group assignment of different C/t ratios on conditioned

reinforcement efficacy of the CS

Introduction

Methods
• This study commenced in a series of stages designed to evaluate how changing the

C/t ratio affected levels of sign and goal tracking in 45 female Long Evans Rats. This
evaluation was conducted using operant conditioning chambers with interchangeable
levers, pellet dispensers, and nose pokes.

• Magazine Training: Rats underwent one day of magazine training intended to
teach them to eat pellets from the pellet feeder.

• Group Assignment: The rats were then divided into three groups of 15. Each
group of 15 rats was assigned one of three C/t ratios (1.75 seconds, 3.5 seconds, or
12 seconds) using block randomization.

• Training: The operant conditioning chamber was arranged so that there was a
lever on each side of the pellet dispenser. A lever was presented according to a
variable time (VT) schedule (14, 28, or 96 s) for 8 seconds before food was
delivered. This phase lasted for 8 sessions, each session consisting of 25 trials.

• Test of Conditioned Reinforcement: The operant conditioning chamber was
arranged so that the pellet dispenser was replaced with a lever, and the levers on
either side were replaced with nose pokes. The first day of the test employed a
fixed ratio of one nose poke activation per lever presentation. The second day
employed a variable ratio (2).
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The results were evaluated using a Pavlovian Conditioned Approach (PCA) Index for the last two sessions. As expected, there was a significant difference
between the C/t 12 group and the other two groups in rates of sign-tracking (fig. 1) and performance in the test of conditioned reinforcement (figs.2-5).
This indicates that the CS lever was a stronger conditioned reinforcer for rats in the C/t 12 group.

Figure 1. PCA Index for the stable sessions. 
Group C/t 12 engaged the most with the 
lever

Figure 2.  Number of responses on the active 
and inactive port in the first day of test of 
conditioned reinforcement.

Figure 4. A) Lever presses per opportunity in the first day of test of conditioned reinforcement
B) Lever presses per opportunity in the second day of test of conditioned reinforcement 

Figure 3.  Number of responses on the active and inactive 
port in the second day of test of conditioned reinforcement.

Figure 5. PCA Index is positively correlated with percent active 
nose-pokes in both days of test of conditioned reinforcement
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• As anticipated the results of the study support the hypothesis that larger C/t ratios promote higher rates of sign-tracking, and sign-tracking increases the
reinforcing efficacy of the CS. The results would suggest to establish an effective conditioned reinforcers researchers and clinicians should use a large C/t
ratio to promote higher rates of sign-tracking

• One limitation of this study was that there was no control group. We initially selected not to include a control group because in prior studies, the lever did not
function as a conditioned reinforcer for subjects in the control group, and this study was specifically was interested in effect of C/t ratio on conditioned
reinforcement.

• Another limitation of this study is that only female subjects were used. Prior studies have shown the effect of large C/t ratios and sign-tracking with male and
female rats, and other studies have shown the effect of sign-tracking and conditioned reinforcement with males and females. Therefore, in this study we
aimed to decrease the number of animals used by using only female rats.

• Future studies should consider:
• Adding a control group
• Replicating this study in male rats
• Assessing if the findings of this study is replicable with human subjects
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