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Chapter 3 
Method 

3.1 Procedures for Locating Studies 
 Studies in this synthesis were acquired according to the following steps. A hand 
search of a major journal in the field, 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 review articles and bibliographies 
from individual research reports were examined. Certain studies were rejected as the 
treatment package included administration of medication (e.g., Blum, Mauk, 
McComas, & Mace, 1996). All studies that met the following criteria were selected 
for this synthesis: 

1. The objective of the study was the reduction of disruptive behavior; those 
studies investigating training or instructional procedures were included only 
in cases 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 a time series graphic display for individual subjects. 

For studies meeting the above criteria, the PND and PEM procedures can be 
employed to create computations of each effect size of baseline-treatment phases. 
 
 
 
 

3.2 Procedures for Coding Each Study 
Study Characteristics 
 Articles selected for inclusion in this synthesis were coded across a variety of 
variables, as follows: 
1. Categorization of independent variable; 

2. Categorization of dependent variable; 
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3. Conclusions of the study, including the outcome rating and the authors’ 
conclusions. Conclusions were assigned an outcome rating of 2 (effective), 1 
(partially effective), or 0 (ineffective). 

4. The first pair of baseline-treatment phases or the pair after that. 
 
 
Computation of Treatment Outcomes 
 Treatment outcomes of each pair of baseline-treatment phases were calculated by 
PND and PEM methods. If the specific treatment was not employed following a 
baseline phase, the treatment effect was discarded because the calculation of effect 
sizes would be contaminated by other experimental manipulations. Treatment 
generalization and follow-up phases with no immediately preceding baseline phase 
were excluded from the present study owing to the contamination of treatment effect 
from the preceding phase. 
 
 
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 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 codings. Disagreement was resolved by 
discussion. 
 
 
 
 

3.3 Statistics 
 In this synthesis, effect sizes of each pair of baseline-treatment phases were 
computed in order to represent treatment effect. Before the effect sizes of each pair 
were put into statistical analysis to test the specific hypotheses, an autocorrelation 

analysis of residuals (i.e., PNDxx −  and PEMxx − ) was conducted. If the 
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autocorrelation analysis of residuals for the specific variable is significant, it means 
that the data set violates the basic assumption of parameter statistics and the t-test for 
significance should not be conducted. 
 

Rosenthal and Rubin (1986, p.401) have suggested that computing an average 
effect size for each study is appropriate for providing a representative per dependent 
variable effect size estimate. As the meta-analyst calculates several effect sizes based 
on equal weight, this method is probably the simplest and best approach for deriving 
point estimates of the overall effect size. For this reason then it will be desirable to 
combine the multiple effect sizes from a single subject experiment and test the result 
for significance. 
 
 First, the Spearman correlation was utilized to investigate which PND scores or 
PEM scores have higher consonance with the original authors’ judgments on 
treatment effect. The hypothesis of the pilot study was that the PEM score is closely 
related to the original authors’ judgments on treatment effects. If the PEM score has a 
higher correlation coefficient with the original authors’ judgments on treatment effects 
than the PND scores, use of the PEM method will be a more appropriate way to 
calculate the effect size for the synthesis of single-subject researches. 

 Second, a t-test was conducted to examine the overall effectiveness of treatment 
procedures. A null hypothesis is that all treatment procedures will have no significant 
effect on decreasing all kinds of disruptive behavior. For PEM scores, the significant 
of the mean effect size is obtained by conducting a single-sample t-test examining 
whether the mean effect size is different from 0.5. 

 Third, if the autocorrelation analysis of residuals for a specific variable is not 
significant, then effect of the study characteristics will be examined by means of a 
t-test. If the autocorrelation analysis of residuals is significant, or the data set violates 
the basic assumption of homogeneity of residuals, then the relative effectiveness of 
the moderator variables will be compared by nonparametric statistics. In using 
moderator variables analyses, the present author assesses whether the magnitude of 
the effect size varies systematically as a function of other study characteristics, 
including subject population and study design. 
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3.4 Primary Results of the Pilot Study 
Reliability 

The percentage of agreement between the present author’s coding and that of 
another independent rater was 94% on the coding of original authors’ judgments, 
77.92% for PND scores, and 84.05% for PEM scores. All data was corrected after 
clarification. 
 
 
 
Proportion of Orthogonal Slope Change and that of Floor Effect 

When 207 effect sizes of each pair of baseline-treatment phases were analyzed, 
only 0.48% (n=1) of pairs of baseline-treatment phases manifested orthogonal slope 
change. Moreover, 6.76% (n=14) of baseline phases had floor data points. These 
results indicate that floor effect had only a small disturbing influence on the 
computation of effect sizes with PND scores. Orthogonal slope change was mostly 
near zero level. 
 
 
 
Consonance with Judgments, PND Scores, and PEM Scores 

Thirty single-subject studies on treatment for disruptive behavior were reviewed. 
Table 5 shows that the correlation between the original authors’ judgments, PND 
scores, and PEM scores when each pair effect size of baseline-treatment phases was 
analyzed. Both 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. 
 

Further, Table 6 reveals that the PEM scores were more significantly correlated 
with the original authors’ judgments on treatment effectiveness than the PND scores 
even when effect sizes in each article were averaged. These results represent that the 
PEM method is acceptable for the calculation of effect size of single-subject studies. 
  
 In addition, results in both Table 5 and Table 6 indicate that the PEM score was 
also closely associated with the PND score. 
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Table 5 
Correlation Coefficient Matrix of Judgments, PND Scores, 
and PEM Scores in the Pilot Study (n=207) 
Variable PND PEM 
Authors’ Judgments 0.553** 0.659** 
PND  0.635** 

Note. The correlation coefficient between PND and PEM 
scores are Pearson r. Others are Spearman correlation 
coefficient. 
**p< .01. 
 
 
Table 6 
Correlation Coefficient Matrix of Judgments, PND Scores, 
and PEM Scores in the Pilot Study (n=30) 
Variable PND PEM 
Authors’ Judgments 0.554** 0.706** 
PND  0.680** 

Note. The correlation coefficient between PND and PEM 
scores are Pearson r. Others are Spearman correlation 
coefficient. 
**p< .01. 
 
 
 
Effect of Overall Treatment 

A lag-1 autocorrelation analysis was conducted to determine whether the data set 
violates the basic assumption of independence or not. The lag-1 autocorrelation of 

residuals (i.e., PNDxx −  or PEMxx − ) of 207 effect sizes that were calculated from 

each pair of baseline-treatment phases is significant (
PND

r =0.305, p< .001). A similar 

result was found for PEM (
PEM

r =0.314, p< .001). When the effect sizes of each article 

were averaged to represent treatment effect, the results in Table 7 show that the 
effectiveness of overall treatment was statistically significant with both PND and 
PEM approaches. The results for overall treatment effect reveals that all interventions 
are effective at reducing disruptive behavior. 
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Table 7 
Results of T-test for Overall Treatment Effectiveness when Effect Sizes of Each Article 
were Averaged (n=30) 

Variable Mean SD t-valuea 
PND 0.556 0.344 8.661** 
PEM 0.818 0.254 6.855** 

Note. a The hypothesis of the t-test for PND is 0, and that of PEM is 0.5. 
**p< .01. 
 

The primary result of the pilot study reveals that PEM scores were more 
significantly correlated with the original authors’ judgments on treatment 
effectiveness than PND scores. This result means that while the PEM method is 
similar to the PND method; however, the former might be more appropriate to 
calculate effect size for the synthesis of single-subject studies. 
 

In addition, in regard to the PND scores in the pilot study, the orthogonal slope 
change and floor effects were not serious; hence, use of the PND method can be 
considered as acceptable to evaluate the effectiveness of an overall treatment. 
However, many researchers have suggested that the PND scores are sensitive to an 
outlier in the baseline, so the treatment effects are always underestimated (White, 
1987; Scott et al., 1991; Stage et al., 1997). The validity of the PND method will be 
further investigated in the formal study. 


