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Like many undergraduate psychology students, I received training in
traditional social science research (i.e., group-design and analysis pro-
cedures) and was required to conduct a scientific study using such pro-
cedures. I conducted an experiment in a laboratory setting where I
manipulated tones and measured the effects on time perception of un-
dergraduate students. The laboratory setting made it easy to control
confounding variables, and technical equipment allowed for precise
manipulation of the independent variable and measurement of the de-
pendent variable. This experience was invaluable in that it allowed me,
the researcher, to gain experience in the scientific process of evaluating
cause-and-effect relationships. However, the same cannot be said for
the undergraduate students who served as subjects for my experiment.

Address correspondence to: Christopher H. Skinner, PhD, The University of Ten-
nessee, College of EHHS, Claxton Complex A-518, Knoxville, TN 37996-3452
(E-mail: cskinne1@utk.edu).

[Haworth co-indexing entry note]: “Single-Subject Designs: Procedures that Allow School Psychologists
to Contribute to the Intervention Evaluation and Validation Process.” Skinner, Christopher H. Co-published
simultaneously in Journal of Applied School Psychology (The Haworth Press, Inc.) Vol. 20, No. 2, 2004,
pp. 1-10; and: Single-Subject Designs for School Psychologists (ed: Christopher H. Skinner) The Haworth
Press, Inc., 2004, pp. 1-10. Single or multiple copies of this article are available for a fee from The Haworth
Document Delivery Service [1-800-HAWORTH, 9:00 a.m. - 5:00 p.m. (EST). E-mail address: docdelivery@
haworthpress.com].

http://www.haworthpress.com/web/JAPPS
 2004 by The Haworth Press, Inc. All rights reserved.

Digital Object Identifier: 10.1300/J008v20n02_01 1



While I cannot be certain, I would venture that none of my participants
ever engaged in any life experiences that were enhanced because of
their participation in this study. Even had I targeted a useful or func-
tional behavior, the participants would have derived little benefit from
the study as the goal was not to evaluate the effects of an intervention
design to enhance their skills or ability in estimating time.

THE STUDIES IN THIS VOLUME

The articles contained in this volume include empirical case studies
and experiments where researchers implemented procedures designed
to control confounding variables. There are several common threads
across all the studies. First, each study involved the implementation of
an intervention designed to target useful or functional behaviors. Sec-
ond, in all the studies, the participants’ behavior improved. Thus, these
studies differ from my undergraduate study in that the participants in
these studies benefited from their participation. Third, each intervention
was based on previous applied and theoretical research. Thus, each
study demonstrated the application of the scientist-practitioner or
data-based problem-solving model. In all studies, researchers used
within-subject repeated measures of behavior which allowed for fre-
quent evaluation of behavior change. Finally, all studies have both
strengths and weaknesses related to drawing cause-and-effect conclu-
sions.

In the first two studies (Campbell & Skinner, and Sharp & Skin-
ner) school psychology students serving as consultants worked with
teachers who asked for assistance. In both studies, a behavioral con-
sultation model of service delivery was used which involved the col-
lection of baseline and intervention phase data (Bergan, 1977; Bergan &
Kratochwill, 1990). In both studies, class-wide behavior, as opposed to
the behavior of individual students (single-subjects), served as the pri-
mary dependent variable. Campbell and Skinner worked with a sixth-
grade teacher to reduce the amount of time the class spent transitioning
from one room to another. The intervention, the Timely Transitions
Game (TTG), included (a) an interdependent group-oriented reinforce-
ment program with randomly selected criteria, (b) public posting, and
(c) explicit timing. Results showed large, immediate, and sustained de-
creases in transition times following the implementation of the inter-
vention. These data suggest that the presenting problem was solved.
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In the second study, Sharp and Skinner worked with a teacher who
was concerned that students in her class were not reading during sus-
tained silent reading time and were not passing comprehension quizzes
based on their reading. The practitioners developed an intervention by
combining paired-readings with two interdependent group contingen-
cies. In many ways this study was similar to Campbell and Skinner’s
study in that (a) the intervention was class-wide, (b) researchers con-
structed the interventions by applying previous applied and theoretical
research, (c) an empirical case-study (i.e., A-B design) was used, and
(d) the class-wide data suggested an immediate and sustained change in
target behaviors. Although the primary dependent variable was class-wide
(i.e., the number of reading comprehension quizzes passed each week
by the entire class), the practitioners also collected data on each stu-
dent’s behavior. These results confirmed one concern with analysis of
group data–practitioners may not be able to determine which students
benefit from a class-wide intervention unless individual student analy-
sis is conducted (Michael, 1974). Individual student analysis suggested
that the intervention was not very effective for four of the students, indi-
cating the need for alternative or additional intervention procedures for
these students.

Although data from these consultation cases suggest that the class
target behaviors improved following the implementation of the inter-
ventions, there are several problems associated with both studies that
prevent one from concluding that the intervention caused these changes.
In both studies, the practitioners did not collect interobserver agreement
data and the treatment integrity data that was collected was suspect (i.e.,
either indirect or non-systematic collection of treatment integrity).
Thus, the quality of both the dependent and independent variable is sus-
pect (Gresham, Gansle, & Noell, 1993). Perhaps the most serious prob-
lem is related to the design. Both studies involved an empirical case
study (A-B design), which provided only one demonstration of experi-
mental control. Therefore, neither study allowed the practitioners to
rule out other variables (i.e., threats to internal validity including history
and testing–see Campbell & Stanley, 1963) which may have caused the
measured changes. Campbell and Skinner intended to use a brief with-
drawal phase (i.e., A-B-A-B design) which could have provided for
three demonstrations of experimental control. However, the teacher de-
clined to withdraw the intervention, as she did not want to do anything
that may cause transition times to return to pre-intervention (e.g., base-
line) levels.
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In the third study, Rickards-Schlichting, Kehle, and Bray evaluated
the effects of a self-modeling intervention on behavioral symptoms of
speech anxiety in six high school students. Although they reported us-
ing an A-B-A design, because no data were collected during the inter-
vention phase, the researchers had only pre-intervention data and
post-intervention data. Thus, the strengths and weaknesses of this study
may be better understood by conceptualizing it as a series of replicated,
concurrent A-B designs. In this experiment, after baseline (i.e.,
A-phase) data were collected, all six students were exposed to the inter-
vention for five sessions (distributed over a 3-week period). Then, one
month later, follow-up (i.e., B-phase) data were collected. Results
showed large changes in behavioral symptoms of speech anxiety across
all students.

As similar changes in behavior were seen across all participants, re-
searchers provided six replications of treatment effects. However, the
changes occurred over the same time (over a 7-week period), with stu-
dents from the same school, after each had been assessed five times.
Thus, it is possible that all recorded changes may have been caused by
some confounding variable(s). While the authors suggest that these
changes were immediate and/or dramatic, it is important to note that the
intervention phase lasted 3 weeks, and changes were measured one
month after the last intervention session. Thus, there were no proce-
dures in place to assess for immediate or dramatic change. Therefore, it
is possible that threats to internal validity (i.e., history, maturation, test-
ing) account for these changes. For example, other experiences and in-
struction at their school over the course of the 7-week period may have
caused these changes. Although these limitations are serious threats to
internal validity, this series of simultaneous A-B empirical case studies
has applied value. Specifically, as the researchers’ introduction reveals,
previous studies had already been conducted that provided empirical
evidence for the effectiveness of the self-modeling intervention. This
study does provide additional evidence supporting these previous in-
vestigations. Also, because the data suggest that this procedure was ef-
fective across six additional students, the study enhances the research
base related to the external validity of the self-modeling intervention.

The fourth, study by Trolinder, Choi, and Proctor, differs from the
previous three in that the researchers attempt to apply single-subject de-
sign procedures in order to control for threats to internal validity and
more clearly establish a cause-and-effect relationship between their
treatment, delayed directive praise, and increases in the on-task behav-
ior of two children. Specifically, the researchers used a withdrawal de-
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sign (i.e., A-B-A-B phases). With this design, baseline data is collected
(A-phase), and then a treatment is implemented (B-phase). Compari-
sons across these phases allow for the first demonstration of treatment
effectiveness. Next, the treatment is withdrawn and experimental con-
ditions are returned to baseline conditions. Comparisons across the first
B-phase and second A-phase (withdrawal phase) allows for the second
demonstration of experimental control. Finally, provided the data from
the second A-phase return to previous baseline levels, then the re-im-
plementation of treatment allows for the third demonstration of experi-
mental control.

A withdrawal design is powerful but has several limitations (Barlow &
Hersen, 1984). First, as the Campbell and Skinner study showed, practi-
tioners may not be willing to withdraw effective treatments. Second,
when interventions alter target behaviors that are likely to be reinforced
in natural environments (e.g., classrooms), those behaviors may not re-
gress (i.e., return to baseline levels) when the intervention is withdrawn.
From an applied perspective, this is positive and suggests that the inter-
vention resulted in changes in behavior that are sustained long after the
treatment is withdrawn. This may be what Rickards-Schlichting et al.
found with their B-phase data which was collected one month after
treatment. Regardless, when researchers employ A-B-A-B withdrawal
designs and the behaviors improve during the initial treatment phase but
fail to regress after the treatment is withdrawn, researchers are left with
only one demonstration of experimental control (similar to Campbell &
Skinner, and Sharp & Skinner). Thus, although Trolinder et al. attempted
to implement an experimental design, because the data did not reverse,
one cannot rule out the possibility that other confounding variables (i.e.,
threats to internal validity) accounted for the measured changes in be-
havior.

Practitioners often develop creative or novel interventions that they
use to address presenting problems. However, in many instances, their
data does not allow for cause-and-effect conclusions. Yet, these studies
may contribute to the development and empirical validation of interven-
tions as others can conduct follow-up studies which more clearly estab-
lish a causal relationship between the intervention and behavior change.
This process is demonstrated in the Yarbrough, Skinner, Lee, and
Lemmons study.

Yarbrough et al. used an intervention package similar, although not
identical to, the TTG employed by Campbell and Skinner. Additionally,
Yarbrough et al. used scientific procedures to evaluate the effects of the
intervention (i.e., TTG) on student transition times. A multi-phase with-
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drawal design was used which allowed for five within-class demonstra-
tions of experimental control. Furthermore, direct observation data
were collected which suggested that both experimental procedures
(treatment and withdrawal phase sessions) and data collection proce-
dures were implemented as described. With five within-group demon-
strations of experimental control, their results suggested the TTG did, in
fact, cause reductions in transition times. Thus, although the Campbell
and Skinner study provided poor evidence of a cause-and-effect rela-
tionship, it did have heuristic value (Malone, 1990), in that this empiri-
cal case study caused Yarbrough et al. to conduct an experiment on the
TTG which provided much more valid evidence that the TTG caused
decreases in transition times.

The next two studies are both variations of the multiple-baseline de-
sign. The first study by Winn, Skinner, Allin, and Hawkins is actually
three separate behavioral consultation cases. However, because the
practitioners (teachers and consultants) employed similar intervention
strategies and dependent variables, these cases could be combined. Ad-
ditionally, by coincidence, the practitioners used a different number of
baseline sessions across each case. Thus, the three non-concurrent cases
could be combined to form a non-concurrent, multiple-baseline, across-
subjects design (Watson & Workman, 1981). This design provided for
three replications of experimental control, across three subjects, in three
different classrooms, at three different times. As this design controlled
for most threats to internal validity, the results support the conclusion
that the self-managed intervention strategy did cause the changes in stu-
dent writing behavior.

The final study, by McCallum, Skinner, and Hutchins provides the
only example of single-subject design research in this volume that in-
cluded only one subject. In this study, researchers used a multi-
ple-probe design to evaluate the effects of the tape-problems
intervention on student mathematics fact fluency. The multiple-probe
design is similar to a multiple-baseline design, except that assess-
ment-only baseline sessions are not run as frequently. This is done to
minimize testing effects, including the possibility that the students be-
come frustrated by constantly being assessed on tasks that are not being
targeted with the intervention (Cuvo, 1979). In the McCallum et al.
study, staggered (as opposed to concurrent, see Rickards-Schlichting et
al.) replications were performed across tasks (as opposed to across sub-
jects, see Winn et al.). Staggering the treatment across sets of problems
(tasks) served both an experimental and applied purpose. From an ex-
perimental perspective, staggering the intervention across sets of items
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allowed for three non-concurrent, within-subjects demonstrations of
experimental control (Hayes, 1985). These procedures control for sev-
eral confounding variables, including testing and history effects. From
an applied perspective, it would have been overwhelming to target over
60 different facts simultaneously. Thus, targeting only 21 or 22 facts at a
time likely increased the probability of the intervention being effective
and the student experiencing success.

SUMMARY

None of the researchers who conducted the first three studies in this
volume (Campbell & Skinner; Rickards-Schlichting et al.; Sharp &
Skinner) used traditional experimental design procedures to control for
threats to internal validity. Although Trolinder et al. attempted to use
design elements (e.g., treatment withdrawal) to establish experimental
control, this strategy was unsuccessful. Thus, none of the first four stud-
ies allow us to rule out a plethora of confounding variables that may
have caused the change in behavior. This prevents us from concluding
that the intervention caused desired behavior change. However, in each
of the first four studies, the participants’ lives appeared to be improved.
Room-to-room transitions were made more efficient, allowing more
time for teaching and learning (Campbell & Skinner). Students began
reading during sustained silent-reading time and passed more compre-
hension tests (Sharp & Skinner). Such behaviors are likely to enhance
reading skills. High school students improved their public speaking
skills and reported feeling more confident and less anxious when speak-
ing in public (Rickards-Schlichting et al.). Finally, two students who of-
ten failed to sustain their attention were now engaging in high rates of
on-task behavior (Trolinder et al.). Such behaviors can enhance learn-
ing and decrease inappropriate behaviors across settings and tasks
(Lentz, 1988). Thus, despite limitations in establishing cause-and-effect
relationships, the evidence collected suggests that the participants in
these studies were all better off for having participated.

Additionally, the four studies which failed to control for threats to in-
ternal validity do have value. The heuristic value of the Campbell and
Skinner study is confirmed by the Yarbrough et al. study. Currently, re-
searchers are conducting an additional study designed to empirically
validate the results of the Sharp and Skinner study. The Trolinder et al.
study suggests that delayed praise may enhance maintenance of behav-
ior change, perhaps more than immediate praise. This provides a clear
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