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Single-subject research designs can be used to examine effects of therapeutic recreation (TR).
Use of these research designs can allow practitioners to contribute to the knowledge base of TR.
Single-subject research designs can enhance program evaluation while examining individuals in
applied settings. With single-subject research designs, only a few cases are examined, with
repeated measures of interventions systematically applied to each individual. Results are
graphically displayed and inferences about relationships between variables are determined by
visual examination. Each individual, who serves as his or her control, is exposed to each
experimental condition. A rationale for using single-subject research designs is presented
followed by a description of the method. The way single-subject research designs address the
positivistic research requirements of validity and reliability is also described. The method of data
analysis is presented followed by graphic presentations and examples of single-subject research
designs used to answer questions concerning TR.
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method for examining effects of interventions
on participant behaviors is single-subject re-
search. Many characteristics of single-subject
research designs make them conducive to ad-
dressing questions relevant to TR. Therefore,
the purpose of this paper, as has been the
author's purpose in previous writings (e.g.,
Dattilo, Gast, & Schleien, 1993), is to intro-
duce readers to single-subject research designs
in an attempt to increase understanding and
use of this method.

Rationale for Single-Subject
Research

Several characteristics associated with sin-
gle-subject research designs make it a useful
way to answer questions about the effects of
TR interventions. One aspect of single-subject
research designs that can be appealing to TR
practitioners is the ability of this method to
measure behaviors in an applied setting where
TR services are delivered. Within this applied
context, investigators can use single-subject
research designs to examine effects of inter-
ventions they employ. Implementation of this
research method can promote effective docu-
mentation of TR service outcomes. Since both
TR and single-subject research designs focus
on examining effects of interventions on each
individual participant; this method comple-
ments the ability of TR specialists to meet the
individual needs of participants.

Measuring Behavior in an Applied
Situation

Because TR interventions are designed to
influence the behavior of individuals in ap-
plied settings, a research method that permits
examination of effects within this context is
desirable. By conducting research in applied
settings, outcomes that are more representative
of natural behaviors of individuals are more
likely to be documented than would occur in a
laboratory setting. For example, measurement
of an individual's sportsmanship during a bas-
ketball game is best assessed on the basketball
court during an actual practice. Without the

context of the game with other players, it
would be difficult to accurately assess the
pro-social behaviors of participants. There-
fore, McKenney and Dattilo (in press) used a
single-subject multiple-baseline research de-
sign across behaviors to examine effects of a
TR basketball intervention on the pro-social
behaviors of adolescents with disruptive be-
havior disorders.

Examining Effects of Interventions
TR specialists frequently use a variety of

interventions to promote specific functional
outcomes with participants (e.g., aquatic ther-
apy; Broach & Dattilo, 1999). Often, it is
critical to document effects of these interven-
tions on participant performance. Single-sub-
ject research designs can be used to closely
examine effects of interventions on participant
performance. For example, to measure effects
of aquatic therapy on individuals with physical
disabilities, a series of studies employing sin-
gle-subject multiple baseline research designs
across participants have been conducted (see
Broach & Dattilo, in review; Broach, Groff, &
Dattilo, 1997; Broach, Groff, Dattilo, Yaffe, &
Gast, 1998). In each study, effects of an actual
TR program on individual participants were
examined.

Facilitating Documentation
An important responsibility of TR special-

ists is the documentation of participant behav-
iors relative to TR interventions. Observa-
tional recording procedures used with single-
subject research designs can be useful in
evaluating interventions designed to enhance
the functioning of participants (Neuman &
McCormick, 1995). By following recom-
mended protocols for data collection associ-
ated with single-subject research designs that
promote systematic evaluation, practitioners
can increase their ability to document service
outcomes as suggested by Lee, McCormick,
and Perkins (2000). As an example, Dattilo
and Hoge (1999) used a single-subject multi-
ple baseline research design across partici-
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pants to determine perceptions of participants
with cognitive impairments about a leisure
education program by observing their positive
affect. As a result, documentation of positive
effects of a TR leisure education program was
established.

Focusing on the Individual
Investigations of large homogeneous sam-

ples are difficult to administer outside labora-
tory settings because environmental variables
often cannot be controlled. In the laboratory,
investigators can exert control over a number
of variables, but they may not be able to
replicate or generalize findings outside the
laboratory. In addition, finding a large number
of individuals with the same disabilities in a
given locale to obtain a large sample size may
be difficult. Often, in settings in which TR
activities are applied, individuals possess a
variety of diagnoses and characteristics. Even
within any one disability group there is vari-
ability in response to interventions. By allow-
ing individuals to serve as their own controls,
a small number of individuals can be studied
who possess varying disabilities.

Because interventions are applied system-
atically and compared with baseline data in the
same setting, an investigation using single-
subject research designs can occur in therapeu-
tic settings, and within a single facility (Neu-
man & McCormick, 1995). Devine, Malley,
Sheldon, Dattilo, and Gast (1997), for exam-
ple, used a single-subject alternating treat-
ments research design to compare effects
of two interventions, calendar and phone
prompts, to determine which technique was
more effective in promoting initiation of par-
ticipation in community leisure activities by
six adults with mild to moderate mental retar-
dation. By examining effects on each individ-
ual, the investigators observed that each
prompting technique was more effective than
no prompts, with some participants responding
more positively to telephone prompts, while
other participants responded more positively
to the use of calendar prompts.

Description of Single-Subject
Research Designs

Single-subject research designs allow in-
vestigators to evaluate a functional relation-
ship between their interventions (indepen-
dent variables) and participants' behaviors
(dependent variables). To effectively use
this research method, specific guidelines for
evaluating performance are followed to al-
low investigators to establish experimental
control.

Demonstrate Relationship between
Independent and Dependent
Variables

Single-subject research designs evaluate
effects of interventions within individual
cases through repeated observations of per-
formance over time. Cases are rigorously
examined by repeatedly measuring the target
behaviors under baseline and intervention
conditions. Interventions are shown to be
effective when a functional relationship ex-
ists between introduction of an environmen-
tal change (independent variable) and a
change in the target behavior (dependent
variable). The dependent variables that are
influenced by systematic application of the
independent variable must be identified
carefully and measured. Results of measure-
ments are graphically displayed and infer-
ences about relationships between variables
are determined by visual examination.

Specify Criteria for Evaluating
Performance

With a single-subject research design, an
effect is demonstrated when a participant's
performance changes in one condition as com-
pared to another and this effect is replicated
within and across participants. According to
Holcombe, Wolery, and Gast (1994), there are
four criteria to use when evaluating change in
performance. The first is changes in level
when data on dependent measures are consis-
tently higher or lower in one condition as
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compared to the other. Another criterion is
changes in trend when the direction of data
(progressively increasing or decreasing) is dif-
ferent from one condition to the other. A third
criterion used when evaluating participant per-
formance is changes in variability when data
are more variable (greater day-to-day differ-
ences). A final criterion is a combination of
these changes. These changes are illustrated in
Figure 1.

Establish Experimental Control
The most central idea in research, basic to

all experimental designs, is the issue of exper-
imental control (Drew, 1976). Experimental
control gives the researcher confidence that
changes in behavior can be attributed to the
intervention rather than other extraneous vari-
ables. Single-subject research designs provide
a means to evaluate effects of interventions on
a participant by allowing each participant to
serve as his or her own control (Johnson &
Pennypacker, 1993). Each single-subject re-
search design provides a different mechanism
for evaluating experimental control.

Research Requirements
To make inferences about the causes for

change that have occurred in an experiment,
extraneous factors must be controlled (Kazdin,
1982). Two essential characteristics of any
empirical research are validity (internal and
external) and reliability of measurement (Bab-
bie, 1992). Single-subject research designs at-
tempt to control for extraneous factors that
may account for changes in behavior to
strengthen confidence in findings.

Validity
Internal validity. The ability of an experi-

mental design to limit alternative explanations
of outcomes is referred to as internal validity.
Single-subject research designs enable inves-
tigators to reduce or eliminate threats to inter-
nal validity through systematic application of
an intervention. Threats to internal validity
include history, maturation, testing, instru-

mentation, subject attrition, multiple treatment
interference, instability, cyclical variability,
and adaptation. Each of these threats to valid-
ity refers to a specific type of event or occur-
rence during an investigation that may alter or
confound evaluation of the outcome.

The use of repeated measures during appli-
cation of a TR intervention (referred to as the
intervention condition) as well as during a
period of time before the intervention is initi-
ated (referred to as the baseline or probe con-
dition), enables investigators to control for
threats to internal validity. With single-subject
research designs, the target behaviors are re-
peatedly measured during baseline and inter-
vention conditions. Through visual inspection
of graphed data, the level and trend of the
behavior are analyzed. A functional relation-
ship is shown when there is a consistent
change in level and/or trend of the behavior
during the intervention condition, compared to
levels during baseline or probe condition.

External validity. External validity refers to
the extent to which the intervention can be
generalized to other individuals, behaviors,
and/or conditions (Kratochwill, 1978). Repli-
cation of effects across behaviors, conditions,
and individuals determines the extent of exter-
nal validity. One single-subject research de-
sign investigation that includes three to six
people has minimal external validity. How-
ever, applications of single-subject research
designs are replicated to extend generality of
findings. Generality is determined by the num-
ber of similarities and differences in a series of
studies that systematically replicate an exper-
iment. Systematic replication occurs by re-
peating the investigation with one or more
changes such as types of participants, behav-
iors, settings, or investigator.

Reliability of Measurement
To determine reliability of measurement

associated with single-subject research designs
is to answer the question, "Are the data accu-
rate?" (Tawney & Gast, 1984, p. 88). Often,
data are collected through observation of be-
haviors as they occur or from observing a
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FIGURE 1. POTENTIAL TYPES OF CHANGES IN DATA IN SINGLE-SUBJECT
RESEARCH.

videotape of behaviors. With one observer
recording behaviors, there is a chance that the
observer's bias may influence data collection,
or that the observer will be inconsistent in the
observations. When two or more independent

observers are used to record target behaviors,
an estimate of interobserver reliability can be
obtained. The most frequent formula used to
calculate interobserver agreement is the point-
by-point method in which the number of
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agreements between observers is divided by
the number of agreements plus the number of
disagreements multiplied by 100. If interob-
server agreement checks are made in at least
20% of all observation periods across all con-
ditions of an investigation, and agreement is
high (typically above 80%), confidence in the
measurement system is high. Such checks are
an evaluation of a threat to validity known as
instrumentation.

Data Analysis through Visual
Inspection

Single-subject research designs rely on the
direct, frequent, and reliable measurement of
behavior, but measurement alone does not in-
dicate that there is a functional relationship
between the independent variable and the de-
pendent variable. To identify a functional re-
lationship data must be collected within the
context of a single-subject research design,
and the level and trend of the data must be
compared across conditions. It is through vi-
sual inspection of graphed data that analysis of
results occurs. Plotting data throughout an in-
vestigation enables formative evaluation, al-
lowing the investigator to continuously moni-
tor the influence of the intervention on the
target behavior. Thus, vital decisions about
introduction and withdrawal of an independent
variable can be made during the investigation
(Kazdin, 1982).

Creating Graphic Presentations
Graphic displays organize data during the

data collection process and provide a numeri-
cal summary of target behaviors over time.
Because the use of single-subject research de-
signs requires data analysis via visual inspec-
tion of graphic presentations, it is necessary to
have some knowledge of graph production.
The following section is a brief description of
issues related to creating line graph displays.

Basic components of line graphs. Before
constructing a line graph, it is important to
understand basic components of graphic dis-
play. Investigators using single-subject re-

search designs commonly use line graphs to
organize serial data for analysis. What follows
is a description of some of the common com-
ponents of graphs used when displaying data
obtained via single-subject research designs.
These components are identified on Figure 2.
The abscissa is a horizontal line (x-axis) iden-
tifies the time variable. The ordinate is a ver-
tical line (y-axis) that typically identifies the
dependent variable. Tic marks are points along
both the abscissa and ordinate where values
are shown. The condition labels are one or two
descriptive words that identify each experi-
mental condition, (e.g., Aquatic Therapy).
Condition change lines are vertical lines that
identify where there has been a change in
experimental conditions. A key is one or two
words describing each type of data point
plotted.

Construction of graphs. The following
guidelines are presented to assist TR special-
ists in constructing line graphs to present
data collected using single-subject research
designs. Figure 2 exemplifies each recom-
mendation.

• Data should represent accurate propor-
tions. One concern when producing
graphs is that the magnitude of change
can be exaggerated by constructing tall
or flat graphs that visually distort effect.
Tawney and Gast (1984) and others have
recommended a proportion of ordinate
(y-axis) to abscissa (x-axis) of 2:3.

• Experimental conditions are separated.
Bold solid or dashed vertical lines indi-
cate a separation of experimental condi-
tions and allow the reader to visually
make comparisons between conditions.
Data points should not be connected
across condition lines.

• Raise zero origin above abscissa (x-ax-
is). The zero origin tic mark along the
ordinate should be placed slightly above
the abscissa to allow the reader to clearly
distinguish between data that may be at
zero level and the abscissa.
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FIGURE 2. BASIC COMPONENTS OF A LINE GRAPH.

• Dependent measures are clearly and
concisely labeled along the ordinate.
The dependent measure should be spec-
ified, not abbreviated, and target behav-
ior identified, when possible.

• Figure titles and legends are concise but
explanatory. It is helpful to balance the
need to provide sufficient detail in a
succinct manner so the reader quickly
understands the primary intent of the
graph.

Selection of graphic software. There are a
variety of computer software programs that
can be used to create line graphs; however,
most of these packages require some adjust-
ments to meet the requirements of single-
subject research designs. Only two such re-
sources will be mentioned here. The first is

SigmaPlot®, a commercially available soft-
ware program that uses a simple point and
click method of producing graphic presenta-
tions. SigmaPlot® is an easy menu-driven
software package that lends itself well to pro-
ducing line graphs illustrating single-subject
research designs. SigmaPlot® graphs can be
exported into HTML macro for web-based
presentations or imported directly into any
OLE container-word processors, Microsoft®
PowerPoint, or graphics program. SigmaPlot®
is available in IBM® and Macintosh® for-
mats.

Since SigmaPlot® is expensive, TR spe-
cialists may consider using the more afford-
able Microsoft® Excel. Although Microsoft®
Excel is not as efficient as SigmaPlot® (e.g.,
requires some hand drawing and hiding of
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items), it too can produce line graphs. Carr and
Burkholder (1998) detailed use of Microsoft®
Excel for graph production associated with
single-subject research designs. Despite the
fact that SigmaPlot® and Microsoft Excel re-
quire slight modifications of their original in-
tended use, both are useful resources for pro-
ducing line graphs required for single-subject
research designs.

Visual Inspection
Visual inspection of graphically displayed

data reveals level, trend, and stability of the
target behavior under baseline and interven-
tion conditions. The level (frequency, dura-
tion, or magnitude) of graphed data refers to
the ordinate value. A recommended criterion
for defining level stability is when at least 80%
of data points in a condition occur within at
least 20% of the median ordinate value (Taw-
ney & Gast, 1984).

Data trend refers to direction of the data
path over time. Stability of trend, if not
readily apparent from visual inspection, can
be determined by using the split-middle
method for estimating the slope of the data
series (Alberto & Troutman, 1999). The
split-middle method uses median dates and
median ordinate values calculated on each
side of a line that is drawn through the center
of the data points. The intersection points of
the two median values on each side of the
line are connected. The line making this
connection is called the quarter intersect line
of progress. This line is then adjusted, keep-
ing the same slope, so that the same number
of data points fall above and below the line.
This line is called the split-middle line of
progress.

Once the level, trend, and stability of data
in a condition are determined, decisions can be
made as to whether to continue the condition,
modify the condition, or introduce a new con-
dition. For instance, if the data trend in a
condition is variable, the investigator may
want to continue the condition until stability is
achieved. If, however, after several sessions or
days the data remain variable, the investigator

may decide to modify procedures of the con-
dition, such as change the reinforcement, in an
attempt to stabilize performance. Once the
trend stabilizes, the investigator can introduce
a new condition. With few exceptions, level
and trend stability should precede the intro-
duction of a new condition and the return to a
previous condition.

Examples of Designs
All single-subject research designs are

based on the repeated measurement of behav-
ior under baseline and intervention conditions
(Tawney & Gast, 1984). This is commonly
referred to as "baseline logic." It differs from
group research design logic in which different
groups of individuals are assigned to either a
control group or an experimental group. With
group designs a single individual's behavior is
seldom measured under both control (baseline)
and experimental (intervention) conditions, as
it is in single-subject research design. The
simple A-B design (Figure 3) is one in which
the target behavior is measured prior to the
intervention (baseline or "A"), and subse-
quently during the intervention or "B" condi-
tion. If there is a change in the behavior during
the B condition, one can conclude that there is
a correlation between the introduction of the
intervention (independent variable) and the
change in the target behavior (dependent vari-
able). A functional relationship, however, can-
not be inferred since there is no control for the
passage of time (maturation) or extra experi-
mental variables (history). All single-subject
research designs are an elaboration and/or
variation of the A-B design and yield the
control needed to make inferences about a
functional relationship. Four common single-
subject research designs used in TR research
are the withdrawal design, multiple baseline
design, multiple probe design, and alternating
treatments design.

Withdrawal Design
The A-B-A-B design (Figure 4), also

known as the withdrawal or reversal design,
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FIGURE 3. EXAMPLE OF A-B DESIGN.

can provide convincing demonstrations of ef-
fects of an independent variable on a depen-
dent variable when it is possible to withdraw
an intervention (McReynolds & Kearns,
1983). The baseline condition is followed by
the intervention condition during which time
the independent variable is introduced. Then
the intervention is withdrawn, which is fol-
lowed by the reintroduction of the same inter-
vention condition. The A-B design is repeated,
enabling direct replication of effect of the
intervention with the same individual, thus,
strengthening the believability of findings.
When the magnitude of the change of the
dependent variable is immediate and abrupt,
and the level and trend of the data in the
second baseline condition approximates those
of the first baseline condition, internal validity
is demonstrated. The A-B-A-B design pro-
vides the most powerful demonstration of ex-
perimental control because of the repeated

introduction and withdrawal of an interven-
tion. Effects of the intervention are thus repli-
cated with the same participant and the same
behavior in the experiment.

A practical limitation of the A-B-A-B de-
sign is that the intervention must be with-
drawn, which is not always possible or ethical
in some clinical and educational situations. If
an intervention is needed to change behavior
that is harmful in some way it would be
unethical to withdraw that intervention. Some
interventions, once introduced, cannot be re-
versed, such as those for teaching specific
skills. For example, if an individual is being
taught to ride a bicycle through the use of
verbal instructions, modeling, and contingent
reinforcement, withdrawal of the intervention
will not likely result in a return to baseline
performance levels once the skill is learned.
That is, the individual may not be able to, nor
want to, forget the skills acquired to ride a
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bicycle. Effective treatment in this case must
result in the continuing ability to perform the
skill beyond application of the treatment.

Example of withdrawal design. Sigafoos,
Tucker, Bushell, and Webber (1997) used a
withdrawal (A-B-A-B) design to examine ef-
fects of an instructional sequence that included
prompting the participation and social behav-
ior of two adults with developmental disabili-
ties during leisure. Participation level and so-
cial behavior of participants were observed
when they had leisure materials (e.g., crafts,
music, magazines, snacks) and when they did
not have these items. During intervention the
instructional sequence was presented by
prompting participants to sit at a table, present-
ing leisure materials, and prompting partici-
pants to use the items. The instructional se-
quence increased leisure participation and
reduced inappropriate social behavior when
compared to baseline. During the second base-

line participants demonstrated similar behav-
ior levels as in the initial baseline. A re-
introduction of the intervention increased
participation and a reduction of inappropriate
social behavior. The withdrawal design
showed that use of an instructional sequence
was effective and practical for increasing par-
ticipation and reducing inappropriate social
behaviors during structured leisure programs.

Multiple Baseline Design
There are three types of multiple-baseline

designs: multiple baseline designs across be-
haviors (see McKenney and Dattilo, in press),
multiple baseline designs across participants
(see Broach et al., 1998; Dattilo & Hoge,
1999), and multiple baseline designs across
conditions (e.g., settings, arrangements). Mul-
tiple baseline designs (Figures 5a and 5b)
evaluate experimental control by introducing
the intervention across three or more behaviors
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(participants or conditions) at different points
in time. After a stable baseline trend and/or
level are established across all behaviors (par-
ticipants or conditions), the intervention is
applied to one of them. A change in level
and/or trend should occur immediately after

application of the intervention, while stable
levels and trends continue for other behaviors
(participants or conditions). Once a pre-estab-
lished criterion level for the dependent vari-
able is reached after application of the inter-
vention, the intervention is introduced to the
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second behavior (participant or condition).
Once the desired level for the dependent vari-
able is reached with the second behavior (par-
ticipant or condition), the intervention is intro-
duced to the third behavior (participant or
condition), and so on. With this design it is
critical that each behavior (participant or con-
dition) be similar, in that they are amenable to
the same intervention, but functionally inde-
pendent so that they will not covary when the
intervention is introduced to one of the other
behaviors (participants or conditions). Exper-
imental control is demonstrated when a change
in a target behavior occurs only upon introduc-
tion of the intervention, not before.

Multiple baseline designs are well suited
for situations in which an intervention cannot
be withdrawn. Another advantage is that they
allow for simultaneous measurement of more
than one behavior (participant or condition),
which may be important to clinical practice.
The primary limitation of multiple baseline
designs is the requirement of continuously
measuring several behaviors (participants or
conditions) at the same time. Monitoring sev-
eral behaviors (participants or conditions) over
an extended period of time can be costly, time
consuming, and a strain on participants and
therapists. Delaying an intervention may be
unethical in some instances. For example, if an
individual is required to delay participation in
a therapeutic exercise program, the result may
be greater physical deterioration, and thus a
multiple baseline design across participants
may not be appropriate.

Example of a multiple baseline design.
Williams and Dattilo (1997) used a multiple
baseline design across participants to explore
effects of a leisure education program on
choice making, social interaction, and positive
affect of young adults with mental retardation.
Baseline continued until no consistent patterns
could be determined in dependent measures
for each participant. During intervention, a
leisure education program was provided three
times a week for one-hour immediately fol-
lowing a recreation period. After the first par-
ticipant attended at least three sessions of the

intervention, the second participant began the
intervention. Each subsequent participant be-
gan the intervention after the preceding partic-
ipant attended at least three sessions of the
intervention. The intervention condition pro-
ceeded until all four participants completed the
24-lesson leisure education curriculum. The
follow-up condition consisted of observational
probes two and four weeks after the interven-
tion was discontinued to assess skill mainte-
nance. While participants had higher levels of
positive affect at follow-up than during base-
line, the data showed that the leisure education
program had little impact on self-determina-
tion and social interaction as indicated by a
limited change in level or trend. The use of a
multiple baseline design across participants
provided a mechanism for evaluating a partic-
ular TR intervention (leisure education curric-
ulum) and determining its relative strengths
and limitations.

Multiple Probe Design
The multiple probe design is a variation

of the multiple baseline design. As in the
multiple baseline design, interventions are
introduced at different times across condi-
tions, participants (Figure 6a), or behaviors
(Figure 6b). When using the multiple base-
line design, data are collected continuously
during the pre-intervention baseline condi-
tion, whereas with the multiple probe de-
sign, data are collected intermittently during
the pre-intervention probe condition. Similar
to multiple baseline designs, data are col-
lected continuously during the intervention
condition of the investigation; however,
once a specified criterion is achieved during
intervention, intermittent collection of data
is initiated. There are practical advantages
for using a multiple probe design, rather
than a multiple baseline design, as it may not
always be necessary to collect pre-interven-
tion data continuously if a behavior is stable,
or a skill has never been introduced. How-
ever, if there is variability in level or trend
across a set of data collected during probes,
the pre-intervention measurement must be

264 Therapeutic Recreation Journal



a
o

a<n
u.
O
02
LLI
CQ
S

Z

60
50
40
30
20
10
0

60
50
40
30
20
10
o

60
50
40
30
20
10
0

Baseline

.A.
Intervention

• • • V*

Participant 1

# a

v

Participant 2

# .

Participant 3

i i i i i i i i i i i i i i i i i i i i i I i i i i r
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 2122 23 24 25 26 27 28 29 30 3132

DAYS

FIGURE 6A. TRADITIONAL EXAMPLE OF MULTIPLE PROBE DESIGN ACROSS
PARTICIPANTS.

m
m
LLou.
w
m

30 -

20 -

10 -

0 -

30 -

20 -

10 -

0 -

30 -

10 -

0 -

Probe

- ~

V

Intervention Probe Intervention Probe Intervention Probe

Behavior 1

. . .

Behavior 2

« * *

Behavior 3

i i i i i i i i i i i i i i i i i i i i i i i i i i i i r I i
1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 2122 23 24 25 26 27 28 29 30 3132 33 34

DAYS

FIGURE 6B. EXAMPLE OF A MULTIPLE PROBE DESIGN ACROSS BEHAVIORS.

extended until stability is established, or
there is a risk of confounding results (Neu-
man & McCormick, 1995).

Example of a multiple probe design. Mal-
ley, Dattilo, and Gast (in review) used a

multiple probe design across participants to
investigate effects of visual arts instruction
on acquisition, maintenance, and generaliza-
tion of visual arts activity skills and behav-
iors associated with the mental health of
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five young adults with the dual diagnosis of
mental retardation and mental illness. The
sequence of conditions for all participants
was probe, intervention (goal to promote
personal expressiveness), maintenance, and
generalization. During baseline probe ses-
sions, data were collected on behaviors
associated with negative mental health
(negative affect, disengagement, negative
references to self, negative verbalizations
related to death, and psychomotor agita-
tion). After stability was reached, the inter-
vention, consisting of a visual arts instruc-
tional package, was introduced in a time-
lagged manner across participants. After the
intervention condition, probe sessions were
conducted to assess maintenance of acquired
skills. Finally, a generalization condition
was introduced to evaluate performance
across settings and art instructors. Only af-
ter the intervention was introduced did par-
ticipants demonstrate a reduction in occur-
rence of behaviors reflective of negative
mental health. Use of a multiple probe de-
sign provided the organization and structure
needed to determine that these young adults
with mental retardation and mental illness
could learn art activity skills and that they
could improve their personal expressive-
ness.

Alternating Treatments Design
The alternating treatments design (ATD)

is an appropriate experimental design when
an investigator is interested in comparing
relative effects of two or more conditions on
the same behavior (see Devine et al., 1997).
Each condition is introduced to the same
behavior, in a random and rapid alternating
manner across time periods. The interven-
tions can occur within the same day or
across days. It is critical that each condition
be introduced an equal number of times over
the course of the investigation. At minimum,
each intervention should be introduced to
the dependent variable five times. Equally
important is the counterbalancing of all vari-
ables, other than the independent variables,

that could influence the dependent variable.
Extraneous variables frequently counterbal-
anced across time are time of day, therapists,
activities, and/or settings.

There are several variations of the alter-
nating treatments design. A baseline condi-
tion is not required with this design (Figure
7a) since data analysis consists of evaluating
relative differences in ordinate value levels,
for each experimental condition, by cal-
culating the percent of overlapping data
points during the comparison condition of
the study (Tawney & Gast, 1984). Another
variation of the alternating treatments design
includes both a baseline condition and a
"best treatment alone" condition (Figure 7b)
that are added for the purpose of evaluating
the influence of multiple treatment interfer-
ence. If the baseline condition level is main-
tained in the intervention comparison phase
and if the "best treatment alone" condition
produces similar results to those in the com-
parison phase, the investigator can confi-
dently suggest the absence of multi-treat-
ment interference. A TR specialist can be
confident that a particular intervention is
more effective to other interventions when
the intervention demonstrates better perfor-
mance of behavior such as higher or lower
frequencies or duration, a preferred trend
(acceleration or deceleration), and/or less
overlap with other conditions (Figures 8a
and 8b).

Example of an alternating treatments de-
sign. Loy and Dattilo (2000) used an alter-
nating treatments design to compare effects
of three different types of play structures
(cooperative games, competitive games, free
play) on social interactions between a boy
with Asperger's Syndrome and his peers
without disabilities. After an initial baseline
condition (free play), three play conditions
including cooperative games, competitive
games, and free play were randomly and
rapidly alternated. Cooperative games were
associated with the highest frequency of
social interactions between the boy with
Asperger's Syndrome and his peers without
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disabilities. The best treatment condition in-
dicated that the cooperative games demon-
strated similar results when administered
alone, suggesting an absence of multi-treat-
ment interference. An alternating treatments
design provided a means to evaluate and
compare effects of the three play structures
on social interactions that occur in an inclu-
sive play situation.

Conclusion

Use of single-subject research designs
can enable TR specialists to answer ques-
tions regarding their interventions that oth-
erwise might remain unanswered. This re-
search method provides a means to conduct
research in natural settings while focusing
on individual needs. Single-subject research
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designs can enhance program evaluation and
enable examination of TR interventions on
the behaviors of individuals with varying
diagnoses and who may represent a low-
incidence population. The strength of single-
subject research designs is their ability to
evaluate experimental control with interven-
tions applied in therapeutic settings. Forma-
tive evaluation allows researchers to make
databased decisions about their interventions
as they are being applied; hence, changes
can be made quickly to increase participant
success. Use of these designs allows profes-
sionals to document the degree to which TR
interventions can enhance the lives of people
with disabilities.
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