The Variable Ratio Schedule of Reinforcement

On a variable ratio (VR) schedule of reinforcement responses are reinforced based on an average number of occurrences. Reinforcement provided based on an average number of responses (versus every response) will lead to strong, rapid student responding (Skinner, 1953; Van Houten & Nau, 1980; Clark & Sherman, 1975; Guess & Baer, 1973; Vollmer, et. al.,1999). When a student is said to be on a VR schedule of 5, it means that the student will be provided reinforcement on an average of 5 responses. In layman’s terms, on a VR schedule, the student never “knows” when reinforcement will occur.

Selecting and increasing the VR

How do we select the number of average responses for a VR schedule? This will depend on each individual learner. We initially start with a VR that is representative of the average number of responses the student will typically emit without problem behavior. This is done by taking sample data on the number of trials (for several run throughs) the student emits before showing signs of problem behavior and then setting the initial VR slightly below the average obtained. The goal is to insure that the student continues to be successful. The VR is then gradually increased as the student meets predetermined criteria. For example, we may set a criteria for 5 consecutive days of no problem behavior during IT sessions before increasing the VR from, as an example a VR of 3 to a VR of 4. Initially, the increase in VR schedule is minimal (from 1 to 2, 2 to 3, 3 to 4). However, when the student is demonstrating higher numbers of cooperative responses, the increments can be increased in chunks (10 to 12, 12 to 15). This can be done because the average ratio of decrease in reinforcement remains constant (or even lessens.) Remember that when you increase a VR from 1 to 2, you have cut the ratio of reinforcement in half. A reduction from a VR of 4 to a VR of 6, indicates a reinforcement cut of one third. With longer VRs, the ratio of reduction is even less. For instance reducing a VR of 10 to a VR of 15 is still only a reduction of one third.

We need to make sure that all instructional staff is being consistent with implementing the VR. Students may emit variable patterns of cooperation if the VR varies across instructors. A common mistake is to ignore the VR when students are engaging in cooperative responding. In other words, when the student is appropriately responding, reinforcement occurs less often and thus the student actually gets less reinforcement for appropriate responding! When this happens, we inadvertently signal to the student that better responding results in less reinforcement and we risk having the student revert to problem behavior, since it is at those times when there is an opportunity for denser reinforcement for problem behavior. Remember to reinforce more often for the performance you want to see increase!

Calculating the VR
To calculate the VR schedule, we count the number of trials from the first instruction given to the instruction that precedes delivery of reinforcement (run-through). We then add up the total number of trials and divide by the number of run-throughs. This will yield the VR number. Remember that when counting demands in a run-through, mand trials used as reinforcement are counted as trials. When calculating the VR we suggest considering errorless and correction procedures as single incidents of teaching. In other words the 0-second prompt trial followed by the transfer trial or the error trial, the 0-second prompt trial and the transfer trial are all counted as one trial. This is because procedurally, each of these individual trials occurs in a dependent relation: if procedures are followed, you cannot have a transfer trial stand alone; they are always followed by a prompted trial. Therefore, when there is a prompted trial followed by a transfer, both trials are counted as one trial in calculating the VR. The same occurs when the student makes an error followed by the correction (prompted response) and then a transfer they are also counted as one trial.
