General Principles 

There are 4 major techniques or methods used in operant conditioning. They result from combining the two major purposes of operant conditioning (increasing or decreasing the probability that a specific behavior will occur in the future), the types of stimuli used (positive/pleasant or negative/aversive), and the action taken (adding or removing the stimulus). 

Positive: presentation of stimulus (either desirable or aversive)

Negative: removal of stimulus (either desirable or aversive)

Reinforcement: behavior is strengthened (increases)

Punishment: behavior is weakened (decreases)

	
	Positive  (add stimulus)


	Negative  (remove stimulus)

	Reinforcement (behavior is increased)
	Adding positive stimulus  increases behavior
	Removal of aversive stimulus increases behavior

	Punishment (behavior is decreased)
	Adding aversive stimulus decreases behavior
	Removal of desirable stimulus decreases behavior


Rules in analyzing examples. The following questions can help in determining whether operant conditioning has occured.

a. What behavior in the example was increased or decreased?

b. Was the behavior increased (if yes, the process has the be either positive or negative reinforcement), or decreased (if the behavior was decreased the process is either response cost or punishment).

c. What was the consequence / stimulus that followed the behavior in the example?

d. Was the consequence / stimulus added or removed? If added the process was either positive reinforcement or punishment. If it was subtracted, the process was either negative reinforcement or response cost.

Examples. The following examples are provided to assist you in analyzing examples of operant conditioning.

a. Billy likes to campout in the backyard. He camped-out on every Friday during the month of June. The last time he camped out, some older kids snuck up to his tent while he was sleeping and threw a bucket of cold water on him. Billy has not camped-out for three weeks.

l. What behavior was changed? camping-out
2. Was the behavior strengthened or weakened? weakened (eliminate positive and negative reinforcement)

3. What was the consequence? having water thrown on him
4. Was the consequence added or subtracted? added
Since a consequence was added and the behavior was weakened, the process was positive punishment.
b. Every time Madge raises her hand in class she is called on. She raised her hand 3 time during the first class, 3 times in the second and 4 times during the last class.

l. What behavior was changed? handraising
2. Was the behavior strengthened or weakened? strengthened (eliminates response cost, punishment, and extinction)

3. What was the consequence? being called on
4. Was the consequence added or subtracted? added
Since the consequence was added and the behavior was strengthened, the process is positive reinforcement.
c.  John does not go to the dentist every 6-months for a checkup. Instead, he waited until a tooth really hurts, then goes to the dentist. After two emergency trips to the dentist, John now goes every 6-months.

1. What behavior was changed? going to the dentist
2. Was the behavior strengthened or weakened? strengthened (eliminate response cost and punishment)

3. What was the consequence? tooth no longer hurting
4. Was the consequence added or subtracted? subtracted
Since the consequence was subtracted and the behavior was strengthened, the process is negative reinforcement.
Schedules of consequences
Stimuli are presented in the environment according to a schedule of which there are two basic categories: continuous and intermittent. Continuous reinforcement simply means that the behavior is followed by a consequence each time it occurs. Intermittent schedules are based either on the passage of time (interval schedules) or the number of correct responses emitted (ratio schedules). The consequence can be delivered based on the same amount of passage of time or the same number of correct responses (fixed) or it could be based on a slightly different amount of time or number of correct responses that vary around a particular number (variable). This results in an four classes of intermittent schedules. [Note: Continuous reinforcement is actually a specific example of a fixed ratio schedule with only one response emitted before a consequence occurs.]

1. Fixed interval -- the first correct response after a set amount of time has passed is reinforced (i.e., a consequence is delivered). The time period required is always the same.


Notice that in the context of positive reinforcement, this schedule produces a scalloping effect during learning (a dramatic dropoff of responding immediately after reinforcement.) Also notice the number of behaviors observed in a 30 minute time period. 

2. Variable interval -- the first correct response after a set amount of time has passed is reinforced. After the reinforcement, a new time period (shorter or longer) is set with the average equaling a specific number over a sum total of trials.
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Notice that this schedule reduces the scalloping effect and the number of behaviors observed in the 30-minute time period is slightly increased.

3. Fixed ratio -- a reinforcer is given after a specified number of correct responses. This schedule is best for learning a new behavior

Notice that behavior is relatively stable between reinforcements, with a slight delay after a reinforcement is given. Also notice the number of behaviors observed during the 30 minute time period is larger than that seen under either of the interval schedules.

4. Variable ratio -- a reinforcer is given after a set number of correct responses. After reinforcement the number of correct responses necessary for reinforcement changes. This schedule is best for maintaining behavior.
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Notice that the number of responses per time period increases as the schedule of reinforcement is changed from fixed interval to variable interval and from fixed ratio to variable ratio.
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In summary, the schedules of consequences are often called schedules of reinforcements because there is only one schedule that is appropriate for administering response cost and punishment: continuous or fixed ratio of one. In fact, certainty of the application of a consequence is the most important aspect of using response cost and punishment. Learners must know, without a doubt, that an undesired or inappropriate target behavior will be followed by removal of a positive/pleasant stimulus or the addition of a negative/aversive stimulus. Using an intermittent schedule when one is attempting to reduce a behavior may actually lead to a strengthening of the behavior, certainly an unwanted end result.

Applications of Operant Conditioning to Education:
Our knowledge about operant conditioning has greatly influenced educational practices. Children at all ages exhibit behavior. Teachers and parents are, by definition, behavior modifiers (if a child is behaviorally the same at the end of the academic year, you will not have done your job as a teacher; children are supposed to learn (i.e., produce relatively permanent change in behavior or behavior potential) as a result of the experiences they have in the school / classroom setting.

Behavioral studies in classroom settings have clearly established ways to organize and arrange the physical classroom to facilitate both academic and social behavior. Instruction itself has also been the focus of numerous studies, and has resulted in a variety of teaching models for educators at all levels. Programmed instruction is only one such model. Programmed instruction requires that learning be done in small steps, with the learner being an active participant (rather than passive), and that immediate corrective feedback is provided at each step.
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