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Abstract: The topic of this literature review will be the review of the current literature
on differential reinforcement. The various forms reviewed included: Differential
Reinforcement of Other Behavior, Differential Reinforcement of Alternative Behavior,
and Differential Reinforcement of Incompatible behavior. Other types of differential
reinforcement, such as Differential Reinforcement of High-rates and Low-rates, will be
included, but only to discuss why a comparison is not appropriate. This literature
review will attempt to cohesively summarize the literature on different forms of
differential reinforcement while explaining each. In addition to this, a brief historical
overview of differential reinforcement will be given.
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Introduction

The use of differential reinforcement has a longtdry. According to Lejeune, Richelle and
Wearden (2006), the first instance of differente&hforcement was presented in Skinner's 1938
book, The Behavior of Organisms: An Experimental Analysis. Although unnamed at the time,
Skinner (1938) discussed Differential Reinforcem&®ther (DRO) behaviors. In this instance,
the target behavior to be put on extinction waesponse within 15 seconds of a stimulus. The
target behavior to be reinforced was any respoftee 5 seconds.

There are multiple types of differential reinforommh procedures, but they all share the same
basis principle. The basic components of any difigal reinforcement procedure are the
extinction of a target behavior and the reinforcetre a different behavior (Legray, Dufrene,
Sterling-Turner, Olmi & Bellone, 2010). The proceeiito be covered in detail in this literature
review are Differential Reinforcement of Other (DRi@haviors, Differential Reinforcement of
Alternate (DRA) Behaviors and Differential Reinfernent of Incompatible (DRI) behaviors
(Cooper, Heron, & Heward, 2007).
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In addition to the three main types of differenti@ihforcement, there are three more, which are
not appropriate to include in this literature revieThe first is Differential Reinforcement of
High-rates (DRH) (Cooper, et al.,, 2007). This pchge involves only reinforcing rates of
behavior that occur above a preset level (Coopeal.et2007). The second is Differential
Reinforcement of Low-rates (DRL). This procedureoives only reinforcing rates of behavior
that occur below a preset level (Cooper, et al0;720The third is Differential Reinforcement of
Diminishing Rates (DRD). This procedure only rencfes rates of behavior lower than a
previous criterion over a given time period (Coomeral.,, 2007). The reason these three
procedures will not be included is that the focti®ach is on changing rate. While this is an
alteration in behavior that requires the extinctidrone aspect and the reinforcement of another,
it is the same behavior.

M ethodology

While gathering material for this literature reviea number of resources were used. The vast
majority of the articles came from electronic daisds. The reason for this is threefold. The first
is that these databases allow a user to searoh déangunts of journals in short periods of time.
The second reason is that search filters allowea tasfilter through a host of journals and find
only the journals that are peer reviewed and relfevehe third reason is electronic databases
allow a user to quickly access other works refeedria an article. This allows the researcher to
collect a quick snowball sample of the availabter&iture. The databases used extensively for
this literature review were Academic Search Conepl@EBSCO) and Google Scholar. In
addition to these electronic resources, the #pyplied Behavior Analysis (2" ed.) by Cooper et

al. (2007) was employed. This text served as aclfagndation for all the general descriptions of
techniques. However, the book lacked applied erparts and research. Studies were often
cited but rarely covered in any detail. While th@ok lacked experiments and research, there
were ample articles available that dealt with alds of differential reinforcement.

Review of Literature
Effectiveness of Differential Reinfor cement

Differential reinforcement is a widely known techue, so much so, that more recent articles
often neglect a proper discussion and explanatfaime principles and positive aspects of the
procedure. In their 1990 article, Cowdery, Iwatd &ace discuss differential reinforcement; it's
positive attributes and conducts an experiment #émahstrate its effectiveness. In the
introduction, Cowdery et al. (1990) assert thataddition to being widely used and known,
differential reinforcement is also less intrusiveart any other behavioral intervention. The
authors state two main reasons for this. The fesison is that a differential reinforcement
procedures use no positive or negative punishnidmt.second reason is that they do not require
the use of time-outs. The authors state that des¢pé popularity of differential reinforcement

Copyright © International Journal of English and Education | www.ijee.org



International Journal of English and Educationjeze

ISSN: 2278-4012, Volume:3, Issue:4, October 2014

and it's positive attributes, it is not clear wrestlt is actually an effective treatment for prohle
behavior. The purpose of their study was to demmatesthat differential reinforcement was an
effective behavioral intervention for Self-injurieBehavior (SIB). At the time of the Cowdery
et al. (1990) article, very few studies had showsifive results using differential reinforcement
to treat SIB (Cowdery et al., 1990). The participanthe study was a 9-year-old boy who’s SIB
was so severe it kept him from attending schodpie having a normal 1Q. The authors noted
that multiple interventions had been attemptednmune had been successful. The most effective
intervention attempted was positive punishmenthanform of an icepack being applied to the
injured area. However, even this intervention haly ceduced the SIB by 30%. As the result of
a functional analysis, the SIB for this child wasurid to be automatically reinforced. The
differential reinforcement procedure chosen was DRith tokens being the chosen reinforcer.
The participant was left alone in a room and tdidttif he did not engage in SIB while the
therapist was gone, he would receive a tokenalhyjtithe time he was left alone was 2 minutes
and was gradually increased to 30 minutes. Asithe tvas increased, so was the amount of
tokens received for not engaging in SIB. The procedesulted in an alone time of 30 minutes
with very low to zero SIB, depending on sessione Dw the success of this initial procedure, a
second phase was conducted. The second phasetedrs&30 minute, or longer, sessions of
DRO. A timer was set for 30 minutes and if at timel ®f the interval, no SIB occurred, the
participant received a token. However, if SIB ocedrduring the 30-minute interval, the timer
was reset and no token was received. This phasepatsed successful and a third phase was
implemented. This phase involved the DRO procedhgiag extended to all hours of the day.
Also, due to the success of the DRO procedure,thivd phase also involved training the
participant’s parents to use the procedure at hdie.authors write that this was the first time
the participant had been discharged from his caoitityy in 2 years (Cowdery et al., 1990).

The results of this study present a convincing cisethe effectiveness of differential
reinforcement procedures in treating SIB. The pdace was not only effective at reducing SIB;
it did so quickly and without side effects. Howevtlte authors note that their findings have
limited generality to other clients and situations.

Differential Reinforcement of Other Behaviors

DRO was the first differential reinforcement proasslever developed (Lejeune et al., 2006). It
is also arguably the easiest to implement. Witleothfferential reinforcement procedures, such
as DRA and DRI, the practitioner must watch for tiplé behaviors. With DRO, reinforcement
is delivered in the absence of the target behaldaring the DRO sessions, any other behavior
besides the target behavior is reinforced (Coopat.£2007). For example, in the Cowdery et al.
(1990) article, as long as the participant did exgage in SIB, any other behavior he did during
those sessions was subsequently reinforced. Thereva main types of DRO, one requiring
very little monitoring. The first, as used in thev@ery et al. (1990) article, is interval DRO.
This type of DRO requires the problem behavior & disent for the entire interval. If the
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problem behavior occurs, no reinforcement is eaar@tithe interval starts again (Cooper et al.,
2007). Another more recent article focusing onriraeDRO is the 2004 article by Flood. In this
study, the author examined the effects of inteB/RD to increase time away from a caregiver.
The participant in this study was an 11-year-olg.bbhe purpose of the intervention was to
incrementally increase the time that the partidipaould spend away from his caregiver before
engaging “emotional behavior” (Flood, 2004). Emp#b behavior was defined as whining,
crying or any vocalizations indicating the desioesee his caregiver. For this study, the time
between the caregiver leaving and an emotional \behaesponse was measured. The
participant was reinforced with preferred tangiblMdsenever emotional behavior was absent for
a session. Initially, the participant would engagemotional behavior while the caregiver was
leaving. The shortest session length was three tesnurhe time away from caregiver was
doubled each time the participant went 2 or 4 sessiwithout displaying any emotional
behavior. The final session time was 90 minutesaddition to time spent away, caregiver
distance was also measured. In the beginning sesdis caregiver only felt comfortable 10 feet
outside the room. This distance was gradually esed until the caregiver could actually leave
the premises for the entire 90-minute session.

This study had several of strengths. The first th@ssuccessful application of interval DRO to
increase the time the participant spent away frasnchregiver. The author writes that before
intervention, it was extremely rare the caregiv@sld spend anytime apart from the participant.
Only in emergency situations did they separateialhy, the participant would exhibit emotional
behavior while his caregiver was leaving and imratdy after their departure. Following
treatment, the participant could spend 90 minulseawith no emotional behavior. The second
strength was the lack of emotional behavior thraughreatment. With the exception of one
session, there were no instances of emotional h@hduring treatment. Another strength was
the inter observer agreement (I0A). Typically, I@Anot calculated on all sessions. Cooper at
al. (2007) suggests I10A should be calculated oleast 20% of the sessions. In this particular
study, not only was I0A 100%, it was also calcudate@ 100% of the sessions (Flood, 2004).

There is a second type of DRO called momentary DR@mentary DRO allows reinforcement
to be delivered as long as the problem behaviabsent at the moment the interval ends. Each
of these variations of DRO has their benefits. Setadies have shown interval DRO to be more
effective. One advantage that momentary DRO has iowerval DRO is the effort it takes to
implement. In some situations, monitoring for theire session is not practical. While using
momentary DRO, the practitioner only has to monifee client for the exact moment the
interval ends (Cooper, et al., 2007). There magp @k other applications of momentary DRO,
other than primary intervention. In the 1986 aeitly Barton, Brulle and Repp, the authors
investigated the use of momentary DRO to maintain problem behaviors after an initial
intervention with interval DRO. The initial expement actually compared momentary DRO to
interval DRO as a primary intervention. The autlsiege that interval DRO proved to be a much
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more effective primary intervention. However, dgyitheir initial study they speculated that

momentary DRO could be used to maintain the pregtesy had already seen with interval

DRO. This hypothesis set the stage for an expetinmsing 9 participants, each needing
treatment for various aberrant behaviors. The @igggants were separated into three groups of
three. There were three different conditions. Tingt fvas A, or baseline. The second was B,
which consisted of interval DRO. The third was (hielh was momentary DRO. Each of the

three groups participated in a different type opexmental design. The first was an ABC

design, the second was an AB, and the third was\BAB. These three designs allowed a

comparison of maintenance with momentary DRO, waeDRO and baseline. The results

showed that, not only was interval DRO effectiver@aucing problem behavior, momentary

DRO was just as effective as at maintaining lovesabf problem behavior. The results also
showed that a return to baseline showed a quidlease in the rates of problem behavior. The
results of this study were important for two reasohhe first is that they add to the literature
supporting differential reinforcement as an effestireatment. The second is that the study
showed low rates of problem behavior can be maiathmomentary DRO. This is important to

practitioners and educators because momentary BR@nificantly easier to implement (Barton

et al., 1986).

Differential Reinforcement of Alter native Behavior

Successful applications of DRA have some of the bescomes of any of the differential
reinforcement procedures. While more complicatedntiother differential reinforcement
procedures, DRA produces two desired outcomest, Hilpwers the rate of the target problem
behavior. Its second outcome is also what setpartafrom other differential reinforcement
procedures in terms of desirability of outcome. DR#faches an alternate and appropriate
replacement behavior for the problem behavior thato be put on extinction. One recent
example of DRA being successfully implemented & study by Sira and Fryling (2012). The
participant in this study was one 9-year-old bagdiosed with autism. The problem behavior to
be put on extinction was food refusal and the a#tve behavior to be reinforced was eating
non-preferred foods. This study was conducted engarticipant's home and also made use of
peer modeling. The treatment consisted of the @patint's younger sister first eating a bite of the
target food. When the participant's sister succllgsite the food, she was provided with social
praise. The participant was then presented witheadd the same food. If the participant ate the
food, he was reinforced with social praise. If ribg food refusal was ignored and it became the
participant's sister's turn to eat again. The vw&etion was initially completed by a therapist and
later the participant's parents. This procedure alss completed with three different types of
food. The first food was spaghetti. During baselittee participant ate 0% of the spaghetti
presented. He ate 88% of the spaghetti presentedgdireatment and 90% at a two-month
follow up. The second food was hamburger. Duringebae, the participant ate 0% of the
hamburger presented. However, during treatmentpdmgicipant ate 93% of the presented
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hamburger and ate 100% at a 2-month follow up. fhird food was scrambled eggs. During
baseline, the participant consumed 0% of the sdednbggs presented. During treatment, his
consumption of scrambled eggs averaged 82% and HI@G®2-month follow up. This study is
important for two main reasons. It is a demonstrattf DRA being successfully used to treat
food refusal. It is also an example of treatingdf@efusal without escape extinction. Most of the
research regarding food refusal suggests that eseapnction may be an essential part of
treating food refusal. However, this study provides example of successful use of a DRA
procedure to treat food refusal without the usesafape extinction (Sira & Fryling, 2012).

One of the negative aspects of DRA is the increasféolt of implementation over other
differential reinforcement. One study by Roaneh€&is Srgo, Falcomata and Pabico (2007)
explored methods for thinning the reinforcementesiche to allow easier continuation of the
DRA procedure. In this study, there were two pgénts in a 5-day a week outpatient clinic.
Both of the participants were boys, ages 7 andaht, diagnosed with autism and mental
retardation. Data was collected on the behaviorsthef participants and the therapists.
Aggression and manding were recorded for the ppatnts and reinforcement delivery was
recorded for the therapists. Inter-observer agreefi®A) was high (range 96-100%) but was
only calculated on 21% of the sessions for oneigyaaint and 27% for the other. A functional
analysis was completed for each participant andvetatheir aggression to be maintained by
attention and tangibles. Due to these results, DRA implemented to teach alternate attention
or tangible obtaining behaviors. Where this studfes from previous literature is with the
implementation of a thinning schedule. Each paréint’s alternative behavior was to use a card
to mand for his or her desired reinforcer. Inifialvhenever the participants used the break card,
they received their respective reinforcer. Follogvestablishment of the card, the schedule was
thinned from a continuous reinforcement scheduleat820 second delay. The delay was
gradually increased 5 seconds every two uses afdtds, in a period with less than 80% of the
problem behavior observed in baseline. The reshitsved an increase in appropriate behavior
and a decrease in problem behavior. Most impostatiie low rates of problem behavior were
maintained even on the thinned schedule.

While this study had plenty of strengths, there was weakness. Although IOA was high, it
was only calculated on 21% of the sessions for maréicipant and 27% for the other. These
numbers are just barely above the minimum suggdsye@ooper et al. (2007). Overall, this
study adds an important contribution to the avéélditerature on DRA. It shows that one of the
negative aspects of DRA, difficult implementatiaagn be mitigated by the use of thinning
reinforcement schedules.

Comparison of DRA and DRO

The previous two differential reinforcement procedueach have positive and negative aspects
and situations in which they are better suited.eBent article by LeGray, Dufrene, Sterling-
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Turner, Olmi, and Bellone (2010) directly compatks effectiveness of DRO and DRA. The
study had three participants, all in preschoolindé&rgarten and referred for behavior problems.
The authors used an alternating treatments desidirdctly compare DRO, DRA and a control
group. The behavior to be put on extinction wagpjmapriate vocalizations and, for DRA, the
behavior to be reinforced was appropriate vocatimat Results from this study indicate that
DRA was consistently more effective at reducingbbem behavior. Both procedures proved to
be successful in lowering rates of problem behaviblowever, the increased effectiveness of
DRA at reducing problem behavior was witnessed szcial participants. In addition to this,
DRA was also effective in teaching alternate angrayriate vocalizations (LeGay et al., 2010).

This study is significant because, in additionhowing that DRO and DRA are both effective, it
demonstrated that they could be effective with dewmelopmentally delayed children. The
authors note that this is important because oni0%- of the literature on DRO and DRA
include children without developmental delays (Lg®aal., 2010).

Differential Reinforcement of | ncompatible Behaviors

The last differential reinforcement procedure tocbeered is DRI. DRI is a procedure in which
one target problem behavior is put on extinctionilevianother behavior is reinforced. The
behavior to be reinforced is not any behavior &nse DRO, nor it is necessarily an appropriate
replacement behavior, as seen in DRA. The beh&vibe reinforced is one that is incompatible
with the problem behavior. The behavior selectetd@aeinforced must physically prevent the
client from engaging in the problem behavior (Caopeal. 2007). A recent example of the
successful use of DRI is the article by Wheatleyesty Charlton, Sanders, Smith, and Taylor
(2009). This study successfully used DRI to lowmerbem behaviors in approximately 200 first
grade students. The study took place in the lurashrof the elementary school the participants
attended. The study used a multiple baseline desogass three behaviors. The three target
problem behaviors were littering, running and inappiate sitting. Running was defined as
having both feet off the floor at the same time arappropriate sitting was defined as sitting in a
position so that both back pockets were not tougkie seat. The incompatible behaviors to be
reinforced were walking instead of running, putttrash in the proper bin instead of littering and
sitting properly instead of inappropriately. Whtleese behaviors may make it appear that this
was actually a DRA procedure, a functional analysss never completed. Therefor, the
behaviors are not necessarily alternative behavi@sserve the same function. However, they
are incompatible with their matching problem bebaviReinforcement for the incompatible
behaviors came in the form of praise notes. Thesesrnwere given to students when one of the
incompatible behaviors was witness and then theestiuput the note in a jar. At the end of the
day praise notes were drawn from a jar and the iwgnstudent received a prize. In this respect,
the notes acted as immediate social reinforcemeditatso a possible tangible reinforcement.
The results of this intervention were a 96% de@daslitter, 65% decrease in inappropriate
sitting, and 75% decrease in running.
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While this study provided an example of DRI beingeessfully implemented, there was one
large problem. Due to the number of students ppéimng in this study, it is very unlikely that
observers actually recorded every instance of ngor inappropriate sitting. This leaves that
study open to criticisms that there could be bimaseporting these acts. The exception to this is
littering. The littering behavior was judge by tihhe@mber of pieces of litter following the
observation period. This method of data collecti@s based on a physical artifact left behind by
the behavior and is much less likely to be infllehty any reporting bias. Overall, this study
was an excellent example of the application of Bl procedure with a large group of
participants.

Summary and Conclusions

Differential reinforcement has a long history oeusnd is well known in the field of applied
behavior analysis. Research showing differentialfoecement to be an effective treatment is
ample. For each procedure there are positive agdtive aspects. Studies, such as Roane et al.
(2007) have successfully mitigated some problerzde® to specific differential reinforcement
procedures. Each procedure also varies in effectease of implementation. For example, DRO
may be less difficult to implement than DRA but DRKso has the added benefit of teaching a
new appropriate behavior. Lastly, DRI has been shtovbe effective with large groups of
participants and may be an appropriate procedurase when a DRO or DRA procedure is not
viable due to large numbers of participants. In thwire, it would be beneficial to see a
replication on reinforcement schedule thinning wilRA. A replication should also be
conducted assessing the use of DRI with large grafiparticipants using video recording, so
that a truly accurate measure of behaviors carobe.d
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