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Effects of Treatment on Distuptive Behaviors; A Quantitative
Synthesis of Single-Subject Researches Using the PEM Approach

Chiu-Wen Chen & Hsen-Hsing Ma

The present study uses the PEM approach to synthesize the effectiveness of treatment on disruptive
behaviors and simultaneously tests whether the higher validity of the PEM approach than that of the
PND approach is repeatable. A hand search of the Journal of Applied Behavior Analysis was
conducted, and reference lists from reviewed articles were traced to |locate relevant studies.
Altogether, 106 single-subject studies, which produced 694 effect sizes, were analyzed. The grand
mean of 106 averaged effect sizeswas significant. Results demonstrated that the PEM approach was
more congruent with the original authors' judgments than the PND approach. Important findings
regarding the effectiveness of interventions on the disruptive behaviors are that the strategies of
differential reinforcement and the token economy system along with multi-components intervention
were highly effective.
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Meta-analysis provides a quantitative method to reach a certain conclusion by integrating relevant
studies on atheoretical issue. Because the data of successive measurements over time in single-case
experimental designs usually violate the assumptions of parametric statistics, especially that of
homogeneity and independence of residuals, it is not appropriate to adopt methods used in conventional
meta-analysis for between-group research. Mastropieri and Scruggs (1985-86) took a nonparametric
approach, percentage of non-overlapping data (PND), to calculate the effect size for intra-subject research.
Ma (2006) discussed the advantages and drawbacks of the PND and proposed an alternative method, the
percentage of data points exceeding the median (PEM), to improve the shortcomings of the PND. Using
original authors' judgment, i,e, the judgment of the author(s) of each located study, on the effectiveness of
treatment as a validity criterion, the PEM approach had demonstrated a higher Spearman correlation with
origina authors judgment than the PND approach did. And this result was confirmed by Gao and Ma
(2006).

Scruggs et al. (1986, p.262) suggested a criterion to evaluate the effectiveness of treatment according to
the PND scores: (a) highly effective when the scoreis above .90, (b) moderately effective when the scoreis
between .70 and .90, (c) mildly (or questionable) effective in cases with scores between .50 and .70, and
lastly, (d) ineffective, when the score is below .50. However, during coding, it was difficult to differentiate
between moderately and mildly or questionable in the visual judgment of the effectiveness of treatment
based on the curve change in the baseline and treatment phases. Ma (2006) and Gao and Ma (2006)
incorporated “mildly (or questionable) effective’ into “not effective.” Hence these categories of
effectiveness were coded: (a) highly effective, which was coded as 2, with core higher than .90, (b)
moderately effective (coded as 1) with score equal to or higher than .70 but lower than .90, and (c)
guestionable or not effective (coded as 0) with score lower than .70. In the present study the authors try to
incorporate “mildly (or questionable) effective” into “moderately effective” to form three categories: (a)
highly effective with score above .90 (coded as 2), (b) partiadly effective including moderately and mildly
(or questionable) effective (coded as 1) with score equal or greater than .50 but less than .90, and ()
ineffective (coded as 0) score less than .50, and to examine whether the superiority of validity of PEM
approach over PND approach still sustains.

Although some disruptive behaviors are not life threatening or excessively severe, they are considered
to be problematic by participants' teachers, parents, caregivers and dentists since disruptive behaviors
prevent participant participation in instructional activities, family routines, and high-quality dental
trestment. In the present synthesis, disruptive behavior is defined as “ An excessive behavior that can
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interfere with the general activities proceeding at the time.”

Disruptive behavior is a common problem in educational settings. Scholars have noted that disruptive
behavior is closaly related to less academic engagement, low grades, and a poor performance on
standardized tests (Bailey, Wolf, & Philips, 1970, p.223; Stage & Quiroz, 1997, p.333). Moreover, Ramp,
Ulrich, and Dulaney (1971, p.235) indicated that many teachers have had to devise their classroom
management techniques through experience, because public education has long lacked effective principles
to aid teachers. Therefore, the development and implementation of effective and acceptable interventions
for students who exhibit disruption in schools is an important educational problem (Wilkinson, 1997).

The present study uses the PEM approach to synthesize the effectiveness of treatment of disruptive
behaviors and simultaneoudly tests whether the higher validity of the PEM approach than that of the PND
approach is repeatable.

Method
Procedures for Locating Sudies

Studiesin this synthesis were acquired according to the following steps. A hand search of a major
journal in the field, the Journal of Applied Behavior Analysis, was conducted. Descriptors included
aggressive behavior; inappropriate behavior; noncompliant behavior; destructive behavior; disruptive
behavior(s); off-task behavior; self-injurious behavior; self-stimulatory behavior; uncooperative behavior;
and problem behavior. Then, reference lists from reviewed articles and bibliographies from individual
research reports were examined. Studies including administration of medication were rejected (e.g., Blum,
Mauk, McComas, & Mace, 1996). All studies that met the following criteria were selected for this
synthesis:

1. Theobjective of the study was the reduction of disruptive behavior; those studies investigating training
or instructional procedures were included only in cases identifying that the explicit purpose of the
procedures was to decrease an excess behavior.

2. A single-subject research design was employed.

3. Baseline and treatment phases of reversal or multiple-baseline design were recorded using atime series
graphic display for individua participants.

For studies meeting the above criteria, the PND and PEM procedures were employed to compute each
effect size of baseline-treatment phases.

Procedures for Coding Each Study

Categorization of Disruptive Behaviors. The operational definition of disruptive behavior used in the
present study was adopted form Thomas, Becker, and Armstrong (1968) who classified the disruptive
behavior into five categories: (a) gross motor activities including fiddling, jerking, and out of seat; (b)
non-verbal noise-making; (c) orienting including off-task; (d) verbalization including crying, inappropriate
verbalization, and talk outs; and (d) verbal or physical aggression. All behaviorsin each category were
considered incompatible with good classroom learning.

Categorization of Treatment Procedures. Over the last few decades, numerous behaviorists have
developed treatment techniques designed to reduce disruptive behaviors and have also devel oped training
programs to teach caregiversin avariety of settings. The categorization of treatments is briefly described
bel ow.

1. Differentia reinforcement of other appropriate behaviors: A procedure involving provision of positive
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reinforcement contingent upon the absence of a disruptive behavior and the presence of desirable
behaviors during a specified time interval (e.g. Stage et al., 1997). This category includes differential
reinforcement of other behavior/behavior omission (DRO), differential reinforcement of alternative
behavior (DRA), differential reinforcement of incompatible behavior (DRI), and differential
reinforcement of low rates of response (DRL). The disruptive behaviors were ignored and appropriate
behaviors were reinforced with tangible reinforcers, such asfreetime, an interesting activity, play-time,
edible reinforcers, socia reinforcers, or multiple reinforcers.

2. Token economy system: The system enables a child to earn points or tokens for his/her appropriate
behaviors. Points or tokens can then be exchanged for awide variety of activities, privileges, or
priorities (e.g. Ayllon & Roberts, 1974).

3. Response cost: A procedure involving the withholding of previously given tokens, points, or their
equivalents when a participant emits a disruptive behavior.

4. Token economy system plus response cost: tokens are taken back from participants for rule violation
and participants can receive additional opportunities for regain tokens.

5. Punishment: Use a negative behavioral consegquence to ameliorate disruptive behaviors, such astime
out from interesting activities or ameal, over-correction, and nagging.

6. Providing preferential tasks: Revising instructional conditions to decrease disruptive behaviors, e.g.
providing activity choice, choice of task sequence, interesting assignment, outside-reading, or
decreasing difficulty of task.

7. Instruction or training: Teach communication, self-control, and other adaptive skills to guide the
participant to eliminate disruptive behaviors. These instructional strategies include self-management
training, social skill training, problem-solving training, functional communicative training, compliance
training, cognitive-behavior training, behavior feedback, oral instruction and written instruction.

8. Multi-componentsintervention: Integrating two or more treatmentsinto one treatment package, such as
DRA and over-correction, DRO and over-correction, functional communication training plus token
economy system, increased attention and timeout, social skill training and parent involvement, DRL
plus functional communicative training plus timeout.

Original author’s conclusion of overall effectiveness of treatment. Conclusions were assigned an
outcome rating of 2 (effective), 1 (partially effective, including moderately and mildly or questionable
effective), or O (ineffective).

Settings. Intervention settings were classified as a classroom; dental clinic room; institute (e.g.,
day-program at public residential facility); therapy room including room for experiment, therapy or training;
home; and other places such as bus, library, fast-food restaurant, playground, and school hallway.

Interveners. This category includes school staff (including librarians, school bus drivers, teachers, and
teaching assistants), psychology professionals (including clinical psychology graduate students,
professional therapists, school psychologists, speech therapists, and research assistants), caregivers
(including attendants, parents, and caregivers), dental staff (including dentists and dental nurses), and
composite staff (including teachers and researchers, parents and clinicians, etc).

Participant classifications. Participants in the present study were classified as regular students
(including those who perform in the average range on intelligence tests and do not participate in any
remedia education program), students with attention deficit hyperactivity disorder, students with
developmental or mental retardation, students with emotionally disturbed behavior, students with autism,
students with behavior problems, students with brain damage, students with language delay, students with
learning disability, pre-delinquent students, students with developmental or mental retardation and autism,
students with developmental or mental retardation and behavior problems, and students with other
diagnoses.

Participant age. Age was divided into six groups: Primary elementary school children (i.e.,
kindergarten to third grade or younger than 9 years old), upper elementary school children (fourth grade to
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sixth grade or 10 to 12 years old), junior high school (seventh grade to ninth grade or 13 to 15years old),
senior high school students (tenth to twelfth grade or 16 to 18 years old), adult (over 18 years old), and
composite (several grade levels combined).

Experimental design. Experimental designswere classified asreversal design, multiple-baseline design,
reversal plus multiple-baseline design and other designs.

Computation of treatment outcomes

Treatment outcome of each pair of baseline-treatment phases was cal cul ated by the PEM and PND
methods. Stepsin computing the PEM scores are described asfollows (Ma, 2006): first, ahorizontal median
line is drawn in the baseline phase. This horizontal median line will hit the median point when the number
of data pointsin the baseline phase is odd; and go between the two median pointsif the number of data
pointsis even. Second, the median line stretches out horizontally to the treatment phase, and the percentage
of data points of treatment phase above the median line may be calculated to obtain a PEM score. The
percentage of data points of atreatment phase below the median line may be calculated if the undesired
behavior is expected to decrease after the specific trestment is given. The null hypothesis of the PEM
approach isthat if the trestment has no effect, the data points in the treatment phase will fluctuate up and
down around the median line. That isto say, the data points have a 50% probability of appearing above and
50% for appearing below the median line. The PEM score ranges from O to 1. The meaning of a PEM score
isthe same as an effect size. If thereis more than one effect size in an article, they may be averaged to form
amean effect size for that article.

The PND is the percentage of data pointsin the treatment phase over the highest point of the
distribution in the baseline phase (or below the lowest point of data pointsin the baseline phase if the
undesirable behavior is expected to decrease after the intervention is introduced).

Treatment generalization and follow-up phases were not included in the present analysis.

Computation of orthogonal slope change and floor effect. The proportion of orthogonal slope change
and that of floor effect of each pair of baseline-treatment phases were computed in order to examine
whether orthogonal slope change or floor effect would influence the computations of the PND and PEM
scores.

Reliability. The reliability of the coding procedure was established by a separate independent rater
rating a random sample of 30% of total coding. Disagreement was resolved by discussion.

Results
Reliability

Inter-rater agreement was calculated on a random sample of 30% (n=32) total coding. Two doctoral
students mgjoring in educational psychology served as raters for coding. One rater aided the first author of
the present study in compilation of outcome ratings for the original authors' judgments, the PND scores,
and the PEM scores. The agreement was 95.06% for the origina authors judgments, 84.77% for PND
scores, and 88.48% for PEM scores. The second rater classified independent variables and dependent
variables. Inter-rater agreement for all studies sampled was 93.01%. Disagreements were reassessed and
resolved in discussion. If the rating was contradictory between the rater and the first author, the first author
made the final decision.

383



The Behavior Analyst Today Volume 8, Issue 4, 2007

Analysis of the Validity of the PND and PEM Approaches

A total of 106 single-subject studies on treatments of disruptive behavior were analyzed. Table 1
shows that both the PND scores and PEM scores significantly correlated with the original authors
judgments on treatment effectiveness. However, the PEM scores had a higher correlation coefficient with
the original authors' judgments on treatment effects than the PND scores did.

Table1l. Inter-correlation between original authors' Judgment, the PND Scores, and  the
PEM Scores

Variable PND  PEM
With pair as unit (n=694)

Authors Judgments 060" 0.68
PND 071"
With article as unit (n=106)

Authors' Judgments 0527  0.66
PND 0.77"

Note. The correlation coefficient between PND and PEM scores are Pearson
correlation coefficients while others are Spearman correlation coefficients.
p< .0l

When the original authors judged an intervention as ineffective, the mean effect sizes by both
measures were below 0.5. Both the mean PND score and the mean PEM score of the ineffective treatment
confirmed the practical evaluation made by the origina authors. However, in cases where the original
authors' considered interventions to be only partialy effective, the mean PND score was 0.342 and the
mean PEM score was 0.645. The mean PEM score of partially effective interventions was more close to the
original authors' practical evaluation than the mean PND score. The mean PEM score for effective
interventionsis higher than 0.9 while that of the PND is below 0.9. Results of this synthesis indicated that
synthesis using the PEM approach is more congruent with the original authors’ practical evaluations than
the PND approach even when the category “mildly or questionable effective” was integrated with the
category “moderately effective’.

Table 2. Mean Effect Szes Categorized by Original Authors Judgments (n=694)

Original Authors N Mean PND Mean PEM The criterion of
Judgments Score (SD) Score (SD) Scruggs et al.
(1986)
2 (effective) 507 (73.06%) 0.73(0.35) 0.92(0.21) >.9
1 (partialy effective) 37 (5.33%) 0.34 (0.40) 0.65 (0.32) 0.50.9
0 (ineffective) 150 (21.61%) 0.09 (0.21) 0.29 (0.36) <.5

Proportion of orthogonal slope change and that of floor effect. When 694 effect sizes of each pair of
baseline-treatment phases were analyzed, only 0.72% (n=5) of the pairs of baseline-treatment phases
manifested orthogonal slope change. Orthogonal slope change was mostly near the zero level. However,
14.41% (n=100) of baseline phases had floor data points. These results indicate that the floor effect had a
more seriously disturbing influence on the computation of effect sizes with the PND approach.
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Influence of Interventions on Effectiveness

Overall Treatment Effectiveness. A lag-1 autocorrelation of residuals (i.e., X—X,,, and X—X., )
analysis was conducted to determine whether the data set violated the basic assumption of independence. It
resulted in significance, r (692) = .395, p < .001 for PND score and r (692) = .505, p < .001 for PEM score
respectively. In addition, the number and variances of effect sizes of each independent variable were
unequal, which may violate the basic assumption of homogeneity of variance. Hence, it is appropriate to
use nonparametric statistics to analyze the effectiveness of treatmentsin this data set.

However, when the effect sizes of an article was averaged to represent the effect size of that article, the
lag-1 autocorrelation of residuals of 106 averaged effect sizes from each article was not significant, r (104)
=.022, p>.05for PND scoreand r (104) =.038, p > .05 for PEM score respectively. Hence, at-test was
conducted to determine whether the overall treatment effectiveness of 106 averaged scores was
significantly different from the null hypothesis.

The overall mean effect size of 106 averaged scores from each article was 0.64 (SD = 0.29) for the
PND score and 0.84 (SD = 0.21) for the PEM score. The result of at-test was significant, t,,,= 22.82, p
<.001 and t,= 16.22, p < .001 for the PND score and the PEM score respectively. These results indicate
that al interventions for all kinds of disruptive behaviors had a significant effect.

Effectiveness of Intervention. Table 3 showsthat the strategies of differential reinforcement, the token
economy system, and multi-components intervention were highly effective in the elimination of disruptive
behaviors. A nonparametric statistical test using Kruskal-Wallis one-way analysis of variance by ranks
(K-W ANOVA) reveals a significant difference between the mean ranks of different treatments, y° (8, N =
613) = 34.15, p < .01, for PEM scores.

Table 3. Results of Mean Effect Sze, K-W ANOVAS, and Mann-Whitney U Tests by Intervention

Intervention N of Mean PND Score (SD) Mean PEM Score (SD)
effect
sizes
1 Differential reinforcement 136 0.72(0.36) 0.90 (0.24)
2 Token economy system 98 0.67 (0.38) 0.90 (0.21)
3 Response cost 29 0.60 (0.38) 0.88 (0.30)
4 Token economy system plus 12 0.65 (0.47) 0.90 (0.29)
response cost
5 Punishment 79 0.66 (0.40) 0.85 (0.32)
6 Providing preferential tasks 66 0.46 (0.44) 0.73(0.38)
7 Instruction or training 141 0.56(0.42) 0.76 (0.34)
8 Multi-components 35 0.75 (0.40) 0.98 (0.06)
intervention
9 Other procedures 17 0.579 (0.33) 0.847 (0.26)
K-W ANOVA 613  y*(8, N=613)=26.80" v? (8, N=613)=34.15""
Mann-Whitney U Test — 1>(6,7)%2>6° (1,2,5>(6,7)°
8>(2,56,7,9° 8>(2,5,6,7,9) 2

Note. Through out the tables in the present study, the N (numbers) of effect sizes of PND scores are the
same as that of the PEM scores; By the multiple post hoc comparisons of different variables using the
Mann-Whitney U test, the numbers represent the serial number of each variablein the table. The
numbers in the parentheses refer to the fact that there are no significant differences between the mean
ranks of effect sizes of these variables by pair comparisons, and the mean ranks of those variables on the
left side of “>" are significantly higher i.e., larger effect size, than that of those variables on the right
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side.
*Significant at least a p < .05.
p<.01

Effectiveness on different category of disruptive behaviors. As Table 4 shows, it was easier to
eliminate the disruptive behaviors such as noise, orienting, and gross motor activities than to control

Volume 8, Issue 4, 2007

composite of (multiple) disruptive behaviors, which covered about 72% of disruptive behaviors.

Table 4. Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Disruptive Behaviors

Behavior Class N Mean PND Score (SD) Mean PEM Score (D)

1 Aggression 46 0.62 (0.44) 0.88 (0.27)

2 Noise 19 0.93 (0.16) 0.98 (0.01)

3 Orienting 14 0.86 (0.25) 0.93 (0.27)

4 Gross motor activities 33 0.71 (0.32) 0.95 (0.14)

5 Verbalization 80 0.71 (0.35) 0.87 (0.26)

6 Composite 502 | 0.51(0.43) 0.72 (0.39)

K-W ANOVA 694 |y (5,N=694) =644 | y°(5,N=694)=14.47

Mann-Whitney U Test — 2>(1,5,)° (1,2,3,4,5>6%
(2,3,4,5>6°

Note.
®Significant at least at p < .05.

*kk

p < .00l

Influence of Study Characteristics on Effectiveness

Table 5. Mean Effect Size by Study Characteristics, K-W ANOVAS, and Mann-Whitney U Tests

N Mean PND score (SD) Mean PEM score (SD)
Experimental design
1 Reversal design 395 0.53(0.44) 0.71(0.41)
2 Multiple-baseline 133 0.61(0.40) 0.88 (0.25)
design
3 Reversal plus 48 0.73(0.39) 0.867 (0.31)
multiple-baseline
design
4 Other design 118 0.56 (0.41) 0.803 (0.30)
K-W ANOVA 694 *(3,N=694)=10.39" v’ (3, N =694) =16.22"
Mann-Whitney U Test — 3>(1,24)° (2,3)>1¢
Intervener
1 School staff 426 0.60 (0.41) 0.81(0.32)
2 Psychology 223 0.51(0.45) 0.65 (0.44)
professional
3 Caregiver 13 0.71(0.43) 0.79 (0.07)
4 Dental clinic staff 12 0.65(0.41) 0.98 (0.05)
5 Composite staff 20 0.69(0.34) 0.98 (0.09)
K-W ANOVA 694 % (4, N =694) = 6.62 v (4, N = 694) = 26.45 "
Mann-Whitney U Test - — (1,3,4,5>2°
3 Composite 81 0.713(0.34) 0.91 (0.20)
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4 Sex not specified
K-W ANOVA
Mann-Whitney U Test

1 Primary elementary

2 Secondary elementary
3 Junior high school

4 Senior high school

5 Composite

6 Adult

K-W ANOVA

1 Regular education
student

2 Students with attention
deficit hyperactivity
disorder

3 Students with
developmental or
mental retardation

4 Students with
emotional disturbance

5 Student with autism

6 Students with behavior
problems

7 Students with brain
damage

8 Students with language

delay

9 Student with learning
disability

10 Pre-delinquent
students

11 Students with
developmental or
mental retardation and
autism

12 Students with
developmental or
mental retardation and
behavior problems

13 Other diagnoses

K-W ANOVA

Mann-Whitney U Test

78
616

323
158
113
40
51
694

186

149

28
37

14

52

694 y°(12,N=694) =38.88"

0.54 (0.42)

%2 (2, N = 616) = 9.02*

3>(1,2)a
Grade level

0.55 (0.43)

0.58 (0.42)

0.68 (0.41)

0.55 (0.40)

0.45 (0.45)

0.66 (0.41)

¥? (5, N = 694) = 10.36
Diagnosis

0.62 (0.38)

0.57 (0.43)
0.54 (0.43)

0.67 (0.38)

0.40 (0.48)
0.62 (0.44)

0.50 (0.52)
0.31 (0.45)
0.71 (0.38)
0.08 (0.26)

0.54 (0.44)

0.80 (0.23)

0.60 (0.44)

(1,9, 12) > 5%

(1,2 3,4,6,9 11, 12, 13) >

(8,10)%

12> 39
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0.80 (0.29)

%2 (2, N = 616) = 8.03*
3>(1,2)a

0.72 (0.41)

0.78 (0.35)
0.83(0.32)

0.86 (0.28)

0.80 (0.28)

0.89 (0.33)

¥? (5, N = 694) = 9.06
0.86 (0.25)

0.71 (0.42)
0.76 (0.38)

0.87 (0.24)

0.48 (0.50)
0.82(0.33)

0.62 (0.49)
0.40 (0.49)
0.84 (0.34)
0.65 (0.40)

0.63 (0.43)

0.96 (0.13)

0.85 (0.29)

v* (12,N =694) = 47.10"
(1,2,3,4,6,12,13) > (5, 8)
a.

1>10%
(1,3, 4,6 1213) > 112
(11, 9) > 8%

12> (1, 3,7, 10, 11)
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The results of the effect of different moderators (study characteristics) on the effect sizes of treatments are
presented in Table 5:

Influence of experimental design. About 57% of the treatment phases used areversal design (withdrawal
design), 19.16% used a multiple baseline design; 6.92 % used areversal plus multiple baseline design; and
17% used an AB or other designs. The difference of mean ranks of different experimental designs appeared
to be statistically meaningful according to atest with K-W ANOVA.. It demonstrates that using the multiple
baseline design or the multiple baseline design plus the reversal design is more likely to produce greater
effectiveness of treatment than using the reversal design alone.

Influence of intervener. The school staff was the major Among the intervenersin 61.38% of
interventions, psychology professionalsin 32.13%, and caregiversin 1.87%. Dental clinic staff was
involved as intervenersin 1.73% of the studies. Composite staff was involved as intervenersin about 2.88
% of the studies. In pair wise comparisons, the treatment effect by psychology professionals as interveners
was significantly lower than that given by other classes of interveners, as measured by the PEM approach.
Further research is needed to determine whether the degree of familiarity which the intervener(s) and the
subject have with one another had moderated the treatment effect.

Influence of setting. It shows that 72.05% of interventions took place in classrooms; 13.83% in therapy
rooms; 5.76% in institutes; and 2.88% in homes or in dental clinics. The overall difference of mean ranks of
settings appeared to be statistically meaningful according to aK-W ANOVA. In pair wise comparisons, the
trestment, which took place in a therapy room, produced a significantly lower effect than interventions,
which took place in other types of settings for both the PND and PEM scores.

Influence of sex. A few of the studies did not provide the subjects’ sex. This subcategory was not included
in the statistical analysis. Therefore, there are only 2 degrees of freedom in they? of K-W ANOVA. Results
of studies, which included composite sex, were associated with stronger outcomes than that of studies
including only male or femal e participants. However, the sex differencein the effectiveness of treatment on
disruptive behaviors was not significant when single sex was recruited to take part in the experiment.

Influence of Grade Level. No relation was observed between grade level and outcome effectiveness for
either the PND or PEM scores.

Influence of diagnosis. A relation can be observed between diagnosis and outcome effectiveness. The
effectiveness of treatment on the disruptive behaviors of the students with language delay and those with
autism showed to be the weakest (effect sizes were below .5).

Discussion
The Validity of PND and PEM approach

A total of 106 single-subject research studies producing 694 effect sizes were included in the
meta-analysis. With the original authors' judgment on the effectiveness of treatment on disruptive behaviors
asthevalidity criterion, the present study has confirmed that the validity of the PEM approach is superior to
that of the PND approach, even when the category “mildly or questionable effective” was integrated into
the category “moderately effective’. The most possible explanation for the difference between the PND
approach and PEM approach is that the floor effect has a more seriously disturbing influence when using
the PND method. Scholars have suggested that the crucia drawback of the PND method is floor or ceiling
effects (Scruggs et al., 1987; Faith, Allison, & Gorman, 1997; Ma, 2006; Gao & Ma, 2006). When a
baseline phase has floor or ceiling data points, the PND score will be zero, suggesting an ineffective
trestment even if a specific intervention might be very effective.
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When 694 effect sizes of each pair of baseline-treatment phases were analyzed, only 0.72% (n=5) of
pairs of baseline-treatment phases manifested an orthogonal slope change. Hence, it imposes no threat to
the validity of the PEM and PND approach. This result replicates the findings made by Ma (2006) and Gao
and Ma (2006).

Other important findings over the effectiveness of interventions on the disruptive behaviors are that; (a)
the overall grand mean effect size of 106 articles with each one having an averaged mean effect is
significantly different from the null hypothesis of .5 for the PEM score; (b) the intervention strategies were
effective on the elimination of disruptive behaviors, especiadly, the strategies of differential reinforcement,
the token economy system, and the multi-componentsintervention were highly effective; (c) it waseasier to
eliminate those disruptive behaviors such as noise, orienting, and gross motor activities than to control
composite of disruptive behaviors; (d) using the multiple baseline design or the multiple baseline design
plusthe reversal design ismore likely to have a greater effectiveness of treatment than using the reversal
design alone; (€) the treatment conducted by psychology professionals asinterveners was significantly less
effective than that carried out by other classes of interveners; (f) the treatment, which took placein atherapy
room, produced asignificantly less effect than interventions, which took place in other types of settings; (g)
the sex differencein the effectiveness of treatment on disruptive behaviors was not significant when single
sex was recruited to take part in experiments; (h) no relation was observed between a participant’s age and
outcome effectiveness; (i) treatment on the disruptive behaviors of the students with language delay and
autism shown to be less effective than that of students with other kinds of diagnosis.

. The result that the treatments conducted by psychology professionals as interveners and the
treatmentsimplemented in atherapy room were least effectiveis contrary to the anticipation of the authors.
Because the psychology professionals have expertise, therefore their intervention should be more effective
than other kinds of agent. Whether the familiarity with the participant or the reinforcement history
experienced with the participants having the impact on the effectiveness of intervention needs to be
investigated in the future

References

Allen, K. D., & Stokes, T. F. (1987). Use of escape and reward in the management of young children during
dental treatment. Journal of Applied Behavior Analysis, 20, 381-390.

Allen, K. D., Loiben, T., Allen, S. J., & Stanley, R. T. (1992). Dentist-implemented contingent escape for
management of disruptive child behavior. Journal of Applied Behavior Analysis, 25, 629-636.

Anderson, C. M., & Long, E. S. (2002). Use of a structured descriptive assessment methodology to identify
variables affecting problem behavior. Journal of Applied Behavior Analysis, 35, 137-154.

Ayllon, T., & Roberts, M. D. (1974). Eliminating discipline problems by strengthening academic
performance. Journal of Applied Behavior Analysis, 7, 71-76.

Bailey, J. S., Wolf, M. M., & Phillips, E. L. (1970). Home-based reinforcement and the modification of
pre-delinquents’ classroom behavior. Journal of Applied Behavior Analysis, 3, 223-233.

Barman, B. C., Croyle-Barmann, C., & McLain, B. (1980). The use of contingent-interrupted music in the
treatment of disruptive bus-riding behavior. Journal of Applied Behavior Analysis, 13, 693-698.

Barrish, H. H., Murid, S., & Wolf, M. M. (1969). Good behavior game: Effects of individual contingencies
for group consequences on disruptive behavior in aclassroom. Journal of Applied Behavior Analysis, 2,
119-124.

Barton, E. S, Guess, D., Garcia, E., & Baer, D. M. (1970). Improvement of retardates’ mealtime behaviors

389



The Behavior Analyst Today Volume 8, Issue 4, 2007

by timeout procedures using multiple baseline techniques. Journal of Applied Behavior Analysis, 3,
77-84.

Becker, W. C. (1967). Behavior modification of an adjustment class: A token reinforcement program.
Exceptional Children, May, 637-642.

Bellafiore, L. A., & Salend, S. J. (1983). Modifying inappropriate behaviors through a peer-confrontation
system. Behavioral Disorders, 8, 274-279.

Blum, N. J., Mauk, J. E., McComas, J. J., & Mace, F. C. (1996). Separate and combined effects of
methylphenidate and a behavioral intervention on disruptive behavior in children with mental
retardation. Journal of Applied Behavior Analysis, 29, 305-319.

Bostow D. E., & Bailey, J. (1969). Modification of severe disruptive and aggressive behavior using brief
timeout and reinforcement procedures. Journal of Applied Behavior Analysis, 2, 31-37.

Brigham, T. A., Hopper, C., Hill, B., Armas de, A., & Newson, P. (1985). A self-management program for
disruptive adolescents in the school: A clinical replication analysis. Behavior Therapy, 16, 99-115.

Broden, M., Hall, R. V., & Mitts, B. (1971). The effect of self-recording on the classroom behavior of two
eighth-grade students. Journal of Applied Behavior Analysis, 4, 191-199.

Broussard, C. D., & Northup, J. (1995). An approach to functional assessment and analysis of disruptive
behavior in regular education classrooms. School Psychology Quarterly, 10(2), 151-164.

Ca Wen-Biao. (2002). Reducing off-task behavior in a student with learning disorder. Newsletter for
Teaching the Humanities and Social Science, 13(4), 103-119. (in Chinese)

Campbell, R. V., & Lutzker, J. R. (1993). Using functional equivalence training to reduce severe
challenging behavior: A case study. Journal of Devel opmental and Physical Disabilities, 5(3), 203-216.

Carden Smith, L. K., & Fowler, S. (1984). Positive peer pressure: The effects of peer monitoring on
children’s disruptive behavior. Journal of Applied Behavior Analysis, 17, 213-227.

Carr, E. G, & Durand, V. M. (1985). Reducing behavior problems through functional communication
training. Journal of Applied Behavior Analysis, 18, 111-126.

Carr, E. G, Newson, C. D., & Binkoff, J. A. (1980). Escape as afactor in the aggressive behavior of two
retarded children. Journal of Applied Behavior Analysis, 13, 101-117.

Carter, M., & Ward, J. (1987). The use of overcorrection to suppress self-injurious behavior. Australia and
New Zealand Journal of Development Disabilities, 13(4), 227-242.

Christie, D. J., Hiss, M., & Lozanoff, B. (1984). Modification of inattentive classroom behavior:
Hyperactive children’s use of self-recording with teacher guidance. Behavior Modification, 8(3),
391-406.

Clarke, S., Dunlap, G, Foster-Johnson, L., Child, K. E., Wilson, D., White, R., & Vera, A. (1995).
Improving the conduct of students with behavioral disorders by incorporating student interestsinto
curricular activities. Behavioral Disorder, 20(4), 221-237.

Coleman, C. L., & Holmes, P. A. (1998). The use of honcontingent escape to reduce disruptive behaviorsin
children with speech delays. Journal of Applied Behavior Analysis, 31, 687-690.

390



The Behavior Analyst Today Volume 8, Issue 4, 2007

Coleman, R. (1970). A conditioning technique applicable to elementary school classroom settings. Jour nal
of Applied Behavior Analysis, 3, 293-297.

Darveaux, D. X. (1984). The good behavior game plus merit: Controlling disruptive behavior and
improving student motivation. School Psychology Review, 13, 510-514.

Deitz, S. M., Repp, A. C., & Deitz, D. E. D. (1976). Reducing inappropriate classroom behavior of retarded
students through three procedures of differential reinforcement. Journal of Deficiency Research, 20,
155-170.

Deitz, S. M., Slack, D. J., Schwarzmueller, E. B., Wilander, P, Weatherly, T. J., & Hilliard, G (1978).
Reducing inappropriate behavior in special classrooms by reinforcing average interresponse times:
Interval DRL. Behavior Therapy, 9, 37-46.

DiGangi, S. A., & Maag, J. W. (1992). A component analysis of self-management training with
behaviorally disordered youth. Behavioral Disorders, 17(4), 281-290.

Doley, D. M., Wells, K. C., Hobbs, S. A., Raberts, M. W., & Cartelli, L. M. (1976). The effects of social
punishment on noncompliance: A comparison with timeout and positive practice. Journal of Applied
Behavior Analysis, 9, 471-482.

Drabman, R. S., & Lahey, B. B. (1974). Feedback in classroom behavior modification: Effects on the target
and her classmates. Journal of Applied Behavior Analysis, 7, 591-598.

Dunlap, G, Clarke, S., Jackson, M., Wright, S., Ramos, E., & Brinson, S. (1995). Self-monitoring of
classroom behaviors with students exhibiting emotional and behavioral challenges. School Psychology
Quarterly, 10(2), 165-177.

Dunlap, G, Kern-Dunlap, L., Clarke, S., & Robbins, F. R. (1991). Functional assessment, curricular
revision, and severe behavior problems. Journal of Applied Behavior Analysis, 24, 387-397.

Durand V. M., & Carr, E. G (1992). An analysis of maintenance following functional communication
training. Journal of Applied Behavior Analysis, 25, 777-794.

Durand, V. M., & Carr, E. G. (1991). Functional communication training to reduce challenging behavior:
Maintenance and application in new settings. Journal of Applied Behavior Analysis, 24, 251-264.

Dyer, K., Dunlap, G, & Winterling, V. (1990). Effects of choice making on the serious problems of students
with severe handicaps. Journal of Applied Behavior Analysis, 23, 515-524.

Epstein, R., & Goss, C. M. (1978). A self-control procedure for the maintenance of nondisruptive behavior
in an elementary school child. Behavior Therapy, 9, 109-117.

Evans, W. H., Evans, S. S., Schmid, R. E., & Pennypacker, H. S. (1985). The effects of exercise on selected
classroom behaviors of behaviorally disordered adolescents. Behavioral Disorders, 10 (November),
42-51.

Fabiano, G A., & Pelham, W. E. (2003). Improving the effectiveness of behavioral classroom interventions
for attention-deficit/hyperactivity disorder: A case study. Journal of Emotional and Behavioral
Disorders, 11(2), 122-128.

Faith, M. S, Allison, D. B., & Gorman, B. S. (1997). Meta-analysis of single case research. In Franklin, R.

D., Allison, D. B., & Gorman, B. S. (Eds.), Design and Analysis of Sngle-Case Research. New Jersey:
Lawrence Erlbaum.

391



The Behavior Analyst Today Volume 8, Issue 4, 2007

Ferritor D. E., Buckholdt, D., Hamblin, R. L, & Smith, L. (1972). The effects of contingent reinforcement
for attending behavior on work accomplished. Journal of Applied Behavior Analysis, 5, 7-17.

Fishbein, J. E., & Wasik, B. H. (1981). Effect of the good behavior game on disruptive library behavior.
Journal of Applied Behavior Analysis, 14, 89-93.

Flood, W. A., & Wilder, D. A. (2002). Antecedent assessment and assessment-based treatment of off-task
behavior in achild diagnosed with attention deficient-hyperactivity disorder (ADHD). Education and
Treatment of Children, 25(3), 331-338.

Foster-Johnson, L., Ferro, J., & Dunlap, G. (1994). Preferred curricular activities and reduced problem
behaviorsin students with intellectual disabilities. Journal of Applied Behavior Analysis, 27, 493-504.

Freeman, B. J., Graham, V., & Ritvo, E. R. (1975). Reduction of self-destructive behavior by overcorrection.
Psychological Reports, 37, 446.

Gao, Y. J. & Ma, H. H. (2006). Effectiveness of Interventions Influencing Academic Behaviors: A
Quantitative Synthesis of Single-Subject Researches using the PEM Approach. Behavior Analysts
Today. 4, 572-422

Greene, B. F,, Bailey, J. S., & Barber, F. (1981). An analysis and reduction of disruptive behavior on school
buses. Journal of Applied Behavior Analysis, 14, 177-192.

Guevremont, D. C., & Foster, S. L. (1993). Impact of social problem-solving training on aggressive boys:
Skill acquisition, behavior change, and generalization. Journal of Abnormal Child Psychology, 21 (1),
13-50.

Hall, R. V., Lund, D., & Jackson, D. (1968). Effect of teacher attention on study behavior. Journal of
Applied Behavior Analysis, 1, 1-12.

Hall, R., Fox, D., Willard, L., R., Goldsimth, L., Emerson, M., Owen, M., Davis, F,, & Porcia, E. (1971).
The teacher as observer and experimenter in the modification of disruptive and talking-out behaviors.
Journal of Applied Behavior Analysis, 4, 41-149.

Haring, T. G, & Kennedy, C. H. (1990). Contextual control of problem behavior in students with severe
disahilities. Journal of Applied Behavior Analysis, 23, 35-243.

Harris, S. L., & Wolchik, S. A. (1979). Suppression of self-stimulation: Three alternative strategies. Journal
of Applied Behavior Analysis, 12, 185-198.

Herman, S. H., & Tramontana, J. (1971). Instructions and group versus individual reinforcement in
modifying disruptive group behavior. Journal of Applied Behavior Analysis, 4, 113-119.

Higgins, J. W., Williams, R. L., & McLaughlin, T. F. (2001). The effects of atoken economy employing
instructional conseguences for athird-grade student with learning disabilities: A data-based case study.
Education and Treatment of Children, 24 (1), 99-106.

Iwata, B. A., & Bailey, J. S. (1974). Reward versus cost token systems: An analysis of the effects on
students and teacher. Journal of Applied Behavior Analysis, 7, 567-576.

Jayne, D., Schloss, P. J., Alper, S., & Menscher, S. (1994). Reducing disruptive behaviors by training
students to request assistance. Behavior Modification, 18 (3), 320-338.

392



The Behavior Analyst Today Volume 8, Issue 4, 2007

Jones, F. H., & Eimers, R. C. (1975). Role playing to train elementary teachers to use a classroom
management “ skill package”. Journal of Applied Behavior Analysis, 8, 421-433.

Kartub, D. T., Taylor-Greene, S., March, R. E., & Horner, R. H. (2000). Reducing hallway noise. Journal of
Positive Behavior Intervention, 2 (3), 179-182.

Kaufman, K. F, & O’Leary K. D. (1972). Reward, cost, and self-evaluation procedures for disruptive
adolescentsin a psychiatric hospital school. Journal of Applied Behavior Analysis, 5, 293-309.

Kelshaw-Levering, K., Sterling-Turner, H. E., Henry, J. R., & Skinner, C. H. (2000). Randomized
interdependent group contingencies; Group reinforcement with atwist. Psychology in the Schools, 37
(6), 523-533.

Kern, L., Mantegna, M. E., Vorndran, C. M., Bailin, D., & Hilt, A. (2001). Choice of task sequenceto
reduce problem behaviors. Journal of Positive Behavior Interventions, 3 (1), 3-10.

Knapczyk, D. R. (1988). Reducing aggressive behaviorsin special and regular class settings by training
aternative socia responses. Behavioral Disorders, 14 (1), 27-39.

Koegedl, L. K., Kobert, R. L., Hurley, C., & Frea, W. D. (1992). Improving socia skills and disruptive
behavior in children with autism through self-management. Journal of Applied Behavior Analysis, 25,
341-353.

Konczak, L. J., & Johnson, C. M. (1983). Reducing inappropriate verbalizations in a sheltered workshop
through differential reinforcement of other behavior. Education and Training of the Mentally Retarded,
April,121-124.

Ldli, J. S, Browder, D. M., Mace, F. C., & Brown, D. K. (1993). Teacher use of descriptive analysisdatato
implement interventions to decrease students' problem behaviors. Journal of Applied Behavior
Analysis, 26, 227-238.

Lam,A. L., Colg C. L., Shapiro, E. S., & Bambara, L. M. (1994). Relative effects of self-monitoring
on-task behavior, academic accuracy, and disruptive behavior in students with behavior disorders.
School Psychology Review, 23 (1), 44-58.

Lane, K. L., Wehby, J. Menzies, H. M., Doukas, G. L., Munton, S. M., & Gregg, R. M. (2003). Socia skills
instruction for students at risk for antisocial behavior: The effects of small-group instruction.
Behavioral Disorders, 28 (3), 229-248.

Luce, S. C., Delquadri, J., & Hall, R. V. (1980). A mild but powerful procedure for suppressing
inappropriate verbal and aggressive behavior. Journal of Applied Behavior Analysis, 13, 583-594.

Luisdli, J. K., Pollow, R. S, Colozzi, G A., & Teitelbaum, M. (1981). Application of differential
reinforcement to control disruptive behaviors of mentally retarded students during remedial instruction.
Journal of Mental Deficiency Research, 25, 265-273.

Ma, H. H. (2006). An aternative method for quantitative synthesis of single-subject researches:
Percentage of data points exceeding the median. Behavior Modification, 30 (5), 598-617.

Mace, F. C., Page, T. J,, Ivancic, M. T., & O'Brien, S. (1986). Effectiveness of brief time-out with and
without contingent delay: A comparative analysis. Journal of Applied Behavior Analysis, 19, 79-86.

Madsen, J. C. H., Becker, W. C., & Thomas, D. R. (1968). Rules, praise, and ignoring: Elements of
elementary classroom control. Journal of Applied Behavior Analysis, 1, 139-150.

393



The Behavior Analyst Today Volume 8, Issue 4, 2007

Martini-Scully, D. D., Bray, M. A., & Kehle, T. J. (2000). A packaged intervention to reduce disruptive
behaviorsin general education students. Psychology in the Schools, 37 (2), 149-156.

Mastropieri, M. A., & Scruggs, T. E. (1985-1986). Early intervention for socially withdrawn children. The
Journal of Special Education, 19 (4), 429-441.

Middleton, M. B., & Cartledge, G. (1995). The effects of social skills instruction and parental involvement
on the aggressive behaviors of African American males. Behavior Modification, 19 (2), 192-210.

Musser, E. H., Bray, M. A., Kehle, T. J., & Jenson, W. R. (2001). Reducing disruptive behaviorsin students
with serious emotional disturbance. School Psychology Review, 30 (2), 294-304.

Ninness, H. A., Ellis, J.,, Miller, W. B., Baker, D., & Rutherford, R. (1995). The effect of a self-management
training package on the transfer of aggression control procedures in the absence of supervision.
Behavior Modification, 19 (4), 464-490.

Nordquist, V. M. (1971). The modification of a child's enuresis: Some response-response rel ationships.
Journal of Applied Behavior Analysis, 4, 241-247.

Ollendick, T. H., & Matson, J. L. (1978). Effectiveness of hand overcorrection for topographically similar
and dissimilar self-stimulatory behavior. Journal of Experimental Child Psychology, 25, 396-403.

Osborne, J. G. (1969). Free-time as areinforcer in the management of classroom behavior. Journal of
Applied Behavior Analysis, 2, 113-118.

Pendergrass, V. E. (1972). Timeout from positive reinforcement following persistent, high-rate behavior in
retardates. Journal of Applied Behavior Analysis, 5, 85-91.

Piazza, C. C., Adelinis, J. D., Hanley, G P, Goh, H.-L., & Delia, M. D. (2000). An evaluation of the effects
of matched stimuli on behaviors maintained by automatic reinforcement. Journal of Applied Behavior
Analysis, 33, 13-27.

Ramp, E., Ulrich, R., & Dulaney, S. (1971). Delayed timeout as a procedure for reducing disruptive
classroom behavior: A case study. Journal of Applied Behavior Analysis, 4, 235-239.

Repp, A. C., & Karsh, K. G (1994). Hypothesis-based interventions for tantrum behaviors of persons with
developmental disabilitiesin school settings. Journal of Applied Behavior Analysis, 27, 21-31.

Repp, A. C., Deitz, S. M., & Deitz, E. D. (1976). Reducing inappropriate behaviors in classroomsand in
individual sessions through DRO schedules of reinforcement. Mental Retardation, 14, 11-15.

Repp, A.C., Barton, L. E., & Brulie, A. R. (1983). A comparison of two procedures for programming the
differential reinforcement of other behaviors. Journal of Applied Behavior Analysis, 16, 435-445.

Ringer, V. M. J. (1973). Theuse of a*“token helper” in the management of classroom behavior problemsand
in teacher training. Journal of Applied Behavior Analysis, 6, 671-677.

Romaniuk, C., Miltenberger, R., Conyers, C., Jenner, N., Jurgens, M., & Ringenberg, C. (2002). The
influence of activity choice on problem behaviors maintained by escape versus attention. Journal of
Applied Behavior Analysis, 35, 349-362.

Russo, D. C., Cataldo, M. F., & Cushing, P. J. (1981). Compliancetraining and behavioral covariationinthe
treatment of multiple behavior problems. Journal of Applied Behavior Analysis, 14, 209-222.

394



The Behavior Analyst Today Volume 8, Issue 4, 2007

Ryan, S., & Yerg, B. (2001). The effects of crossgroup feedback on off-task behavior in a physical
education setting. Journal of Teaching in Physical Education, 20, 172-188.

Salend, S. J., & Henry, K. (1981). Response cost in mainstreamed settings. Journal of School Psychology,
19 (3), 242-249.

Sandler, A. G, Arnold, L. B., Gable, R. A., & Strain, P. S. (1987). Effects of peer pressure on disruptive
behavior of behaviorally disordered classmates. Behavioral Disorders, 12(February), 104-110.

Schmidt, G W., & Ulrich, R. E. (1969). Effects of group contingent events upon classroom noise. Journal of
Applied Behavior, 2, 171-179.

Scruggs, T. E., Mastropieri, M. A., & Casto, G. (1987). The quantitative synthesis of single-subject research:
Methodology and validation. Remedial and Special Education, 8(2), 24-33.

Scruggs, T. E., Mastropieri, M. A., Casto, G, & Escobar, C. (1986). Early intervention for children with
conduct disorders:; A quantitative synthesis of single-subject research. Behavior Disorder, 11 (4),
260-271.

Sigafoos, J., & Meikle, B. (1996). Functional communication training for the treatment of multiply
determined challenging behavior in two boys with autism. Behavior Modification, 20 (1), 60-80.

Sisson, L. A., Hersen, M., & Van Hassdlt, V. B. (1993). Improving the performance of youth with dual
sensory impairment: Analyses and social validation of procedures to reduce maladaptive responding in
vocational and leisure settings. Behavior Modification, 24, 553-571.

Skiba, R. J., Casey, A., & Center, B. A. (1985-1986). Nonaversive proceduresin the treatment of classroom
behavior problems. The Journal of Special Education, 19, 81-92.

Smith, D. J,, Young, K. R., West, R. P, Morgan, D. P, & Rhode, G (1988). Reducing the disruptive
behavior of junior high school students: A classroom self-management procedure. Behavioral
Disorders, 13 (4), 231-239.

Smith, S. W., Siegel, E. M., O’Connor A. M., & Thomas, S. B. (1994). Effects of cognitive-behavioral
training on angry behavior and aggression of three elementary-aged students. Behavioral Disorders, 19
(2), 126-135.

Stage, A., & Quiroz, D. R. (1997). A meta-analysis of interventions to decrease disruptive classroom
behavior in public education settings. School Psychology Review, 26 (3), 333-368.

Stern, G W., Fowler, S. A., & Kohler, F. W. (1988). A comparison of two intervention roles: Peer monitor
and point earner. Journal of Applied Behavior Analysis, 21, 103-109.

Stokes, T. F., & Kennedy, S. H. (1980). Reducing child uncooperative behavior during dental treatment
through modeling and reinforcement. Journal of Applied Behavior Analysis, 13, 41-49.

Strain, P. S, Shores, R. E., & Kerr, M. M. (1976). An experimental analysis of “spillover” effects on the
socia interaction of behaviorally handicapped preschool children. Journal of Applied Behavior
Analysis, 9, 31-40.

Thomas, D. R., Becker, W. C., & Armstrong, M. (1968). Production and elimination of disruptive

classroom behavior by systematically varying teacher’s behavior. Journal of Applied Behavior
Analysis, 1, 35-45.

395



The Behavior Analyst Today Volume 8, Issue 4, 2007

Twardosz, S., & Sajwaj, T. (1972). Multiple effects of a procedure to increase sitting in a hyperactive,
retarded boy. Journal of Applied Behavior Analysis, 5, 73-78.

Umbreit, J. (1995). Functional assessment and intervention in aregular classroom setting for the disruptive
behavior of a student with attention deficit hyperactivity disorder. Behavioral Disorders, 20 (4),
267-278.

Vaughn, B. J,, & Horner, R. H. (1997). Identifying instructional tasks that occasion problem behaviors and
assessing the effects of student versus teacher choice among these tasks. Journal of Applied Behavior
Analysis, 30, 299-312.

Vaughn, B. J., Wilson, D., & Dunlap, G. (2002). Family-centered intervention to resolve problem behaviors
in afast-food restaurant. Journal of Positive Behavior Intervention, 4 (1), 38-45.

Weeks, M., & Gaylord-Ross, R. (1981). Task difficulty and aberrant behavior in severely handicapped
students. Journal of Applied Behavior Analysis, 14, 449-463.

Whitman, T. L., Scibak, J. W., Butler, K. M., Richter, R., & Johnson, M. R. (1982). Improving classroom
behavior in mentally retarded children through correspondence training. Journal of Applied Behavior
Analysis, 15, 545-564.

Wilkinson, L. A. (1997). School-based behavioral consultation: Delivering treatment for children’s
externalizing behavior in the classroom. Journal of Educational and Psychological Consultation, 8 (3),
255-276.

Wilkinson, L. A. (2003). Using behavioral consultation to reduce challenging behavior in the classroom.
Preventing School Failure, 47 (3), 100-105.

Wilson, C. W., & Hopkins, B. L. (1973). The effects of contingent music on the intensity of noisein junior
high home economics classes. Journal of Applied Behavior Analysis, 6, 269-275.

Witt, J. C., & Hannafin, M. J. (1983). Home-based reinforcement: Behavioral covariation between
academic performance and inappropriate behavior. Journal of School Psychology, 21, 337-348.

Workman, E. A., & Dickinson, D. J. (1979). The use of covert positive reinforcement in the treatment of a
hyperactive child: An experimental case study. Journal of School Psychology, 17 (1), 67-73.

Zhuang Li-Juan. (1999).Case: Reducing off-task behavior in a student with low academic achievement.
Journal of Teacher’s Friends, 40 (5), 32-41. (in Chinese)

Author’s note

This study was conducted by Chiu-Wen Chen (the first author) in partial fulfillment of the requirement for a
doctora degree under the direction of Hsen-Hsing Ma (the second author).

Author Contact Information:
Correspondence concerning this article should be addressed to:
Hsen-Hsing Ma,

Department of Education,
National Chengchi University, Wen-Shan District (116),

396



The Behavior Analyst Today Volume 8, Issue 4, 2007

Chi-nan Road, Section 2, No. 64,

Taipei, Taiwan.

E-mail: gxyzwgcd@nccu.edu.tw.

Telephone: 011886229387191 (Office Number and Fax)
011886229396704 (Home)

Chiu-Wen Chen

Keelung Pai Fu Junior High School

Adress: No. 1 Fu-5 Street, Chitu District (206), Keelung City, Taiwan.
M obile phone:0920-604053

e- Mail: cchiouwen@yahoo.com.tw

397


pbruce
Cross-Out

pbruce
Cross-Out




