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Occupational therapy is a field with a long-standing history of recommending and implementing interventions

designed to improve the quality of life of clients with disabilities. Often, the interventions are individualized to

meet the needs of this diverse group of clients in dynamic settings. Identifying effective and efficient interventions

for such a diverse group of clients and settings requires a flexible research approach. Single-case experimental

designs (SCEDs) allow practitioners and researchers to answer experimental questions within the context of

rigorous research designs. The purpose of this article is to highlight the similarities between the mission of

occupational therapy and SCEDs. Recommendations for designing single-case studies with the framework pro-

vided by the Single-Case Reporting Guideline in Behavioral Interventions are provided. In addition, common

problems and proposed solutions, along with implications for practitioners and researchers, are provided.
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In occupational therapy and related fields, identification of effective and efficient

interventions for people with, or at-risk for, disabilities is critical. Given that

practitioners typically have a finite number of resources available, use of evidence-

based practices is advantageous for all involved parties: When practitioners use

high-quality interventions, it increases the likelihood of significant changes in

clients’ adaptive and functional skills, which, in turn, leads to an improved

quality of life for clients (e.g., Sackett, Rosenberg, Gray, Haynes, & Richardson,

1996). Moreover, the use of these interventions has the potential to result in

favorable client outcomes in the short-term, and it may also increase positive

perception of the field and increase client retention, allowing for continued long-

term improvements. Three important procedural steps can improve the use of

evidence-based practice. The first is the identification of effective practices in the

context of methodologically rigorous research. The next is to disseminate findings

to practitioners. Finally, training practitioners to systematically evaluate interven-

tions using rigorous designs may promote data-based decision making in the field

—a skill set that allows practitioners to identify effective and ineffective inter-

ventions for specific clients and to make modifications as needed. The purpose of

this article is to provide an overview of the uses of single-case experimental designs

(SCEDs), to review current standards for the use of SCEDs, and to describe their

use in occupational therapy, including potential difficulties and possible solutions.

Selecting an Experimental Design

Several research approaches are available for evaluating interventions: (1) group

experimental research, (2) qualitative research approach, and (3) SCEDs (Gast,

2014; Kennedy, 2005). Group experimental research typically includes at least

two equivalent groups of participants who are assigned to either treatment or
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control conditions or to a wait-list control condition.

Possible differential effects of receiving or not receiving

an intervention are compared and evaluated with ap-

propriate statistical tests. A randomized controlled trial

is typically considered the gold standard of experimental

research. Given the potential generality of findings to the

broader population, the impact of these designs is with-

out question; however, they are better suited for an-

swering population-based inquiries. Findings are based

on mean responding of a group, which does not account

for the individual variability common among clients typ-

ically served by occupational therapy practitioners. An-

other option is to use a qualitative research approach,

which encompasses a collection of descriptive designs

(e.g., case study, narrative) that allows researchers to evaluate

common themes in nature and to develop a better, more

detailed understanding of certain phenomena. Although

informative, a qualitative research approach does not allow

for intervention evaluation, which is typically of interest in

occupational therapy and related fields.

In contrast, SCEDs are well suited for formatively eval-

uating the therapeutic benefits of an intervention within and

across clients. SCEDs have a long-standing history in the

intervention literature. SCEDs are not the same as case studies,

which are part of a qualitative research approach (Kazdin,

2010; Kennedy, 2005), and they are also not pretest–posttest

designs. When using SCEDs, researchers can answer ques-

tions about the effectiveness of an intervention (initial at-

tempts to demonstrate and replicate effects across participants)

as well as compare and identify superior interventions (e.g.,

compare an established intervention with a novel treatment

approach). Each client serves as his or her own control,

meaning that his or her performance under one condition is

compared with performance under a different condition.

In demonstration designs, analyses are typically con-

ducted for data collected during adjacent baseline and

intervention conditions. In comparison designs, analyses are
conducted between two different intervention conditions,

although a baseline condition may also be included. The

same dependent variable, or target behavior, is measured

repeatedly in each primary comparison condition; this

characteristic differentiates SCEDs from pretest–posttest

designs (even those with small numbers of participants),

which operate according to the nomothetic approach used

in group experimental designs. Researchers attempt to

replicate therapeutic effects across participants, behaviors,

or conditions (e.g., arrangements, settings) to strengthen

the external validity (or applicability) of findings to clients

who display similar preintervention characteristics. Ex-

tending findings beyond an individual SCED is a matter

of replication within a study and across studies (e.g.,

conducted by other researchers, with different partici-

pants, and in various settings).

The extent to which findings from SCEDs are

generalizable is oftentimes criticized, but Sidman (1960)

highlighted the utility of replicating an effect within a

participant and across participants, stating that “replication

of an experiment with two subjects establishes greater

generality . . . among the individuals of a population than

does replication with two groups [whose data have been

combined]” (p. 75). Such criticisms of SCEDs are ad-

dressed through independent and systematic replications

of studies (Gast, 2014). Studies in which SCEDs are used

typically include multiple participants; the number is de-

pendent on the research question and design type.

SCEDs are well suited for evaluating interventions

conducted in applied settings where practitioners provide

therapeutic services, such as community clinics, schools,

and homes (Kennedy, 2005; Mechling & Ayres, 2012).

Compared with highly controlled settings, such as research

clinics, these dynamic environments present researchers

with the unique challenge of not only determining

whether an intervention is effective but also determining

whether it is effective when implemented in ever-changing,

real-world environments (Odom et al., 2005; Umeda &

Deitz, 2011). Under these circumstances, it is recom-

mended that applied researchers formatively evaluate

change over time by closely monitoring progress and, as

needed, make modifications to an intervention. In addi-

tion, researchers interested in answering questions related

to the impact of an intervention might want to know

under what conditions (e.g., treatment room with parent

or home with parent) and for whom (e.g., adolescents with

autism spectrum disorder) interventions are effective.

When answering these questions, SCEDs allow re-

searchers to evaluate the impact of an intervention by

collecting data on a day-by-day or session-by-session basis.

Another benefit of an SCED is that it allows for ongoing

formative evaluation, which enables the adoption of changes

or modifications if an intervention is not working as planned

(cf. Cox, Gast, Luscre, & Ayres, 2009). This type of de-

cision making corresponds well with ethical clinical prac-

tice. Large-scale group studies generally involve summative

evaluation and thus do not involve session-by-session data

collection and decision making, although some recent work

in adaptive designs allows longer term, data-based decision

making (e.g., reassigning group after a set period of time

with little or no growth; Nahum-Shani et al., 2012).

However, even these group comparison designs do not

solve associated problems with the need for large numbers of

participants, and they do not allow for the type of formative

day-to-day decision making that is typical of practice.
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Researchers have multiple options when selecting an

SCED to evaluate the effects of an intervention. Three

common types of SCEDs include (1) introduction and

removal of an intervention at different points in time

(withdrawal design), (2) time-lagged introduction of an

intervention (multiple baseline and multiple probe de-

signs), or (3) a rapid iterative introduction and withdrawal

of interventions (alternating treatments design and adapted

alternating treatments design). Descriptions of the uses of

these design types and their common variations are shown

in Table 1, and in-depth information about design types is

available elsewhere (cf. Gast & Ledford, 2014; Shadish,

Hedges, Horner, & Odom, 2015; for applied examples,

see, e.g., Costigan & Light, 2010; Crowe et al., 2014;

Mechling & Ayres, 2012; Umeda & Deitz, 2011).

Regardless of the design, the integrity of a study can

become compromised when specific sources of error are not

controlled during the course of a study. Common threats to

internal validity (Table 2) include unplanned events outside

the study that influence findings (e.g., client enrolls in a

treatment program designed to target the same target be-

havior), human error or bias (e.g., researcher feels strongly

that a treatment package that he or she designed is influ-

encing outcomes, which results in purposeful or inadvertent

data collection inaccuracies), procedural infidelity (e.g., re-

searcher fails to implement experimental condition proce-

dures as delineated in the method section of the research

proposal), and other issues such as attrition (participants

leave a study). Careful planning requires researchers to con-

sider all potential sources of error and to control for them to

the fullest extent possible. Current standards for SCEDs in-

clude procedures for minimizing these threats.

Current Standards for Single-Case
Experimental Designs

The Single-Case Reporting Guideline in Behavioral In-

terventions (SCRIBE) provides information on how to

guide and structure reporting SCED research through the

use of a checklist for researchers (Tate & Perdices, 2015;

Tate, Perdices, McDonald, Togher, & Rosenkoetter,

2014). Items include design considerations and reporting

standards. Reviewing each of the items included in the

checklist is beyond the scope of this article; however, a

summary of key points, especially as they relate to con-

ducting an SCED, is warranted. Moving through a linear

sequence of planning, implementation, and dissemination,

the first set of items stresses the importance of building a

rationale for a study with previously published literature.

In some instances, an intervention may be commonly rec-

ommended, but it has little to no support in the experi-

mental literature. If so, the need for initial research to support

common practice should be highlighted. In addition, re-

searchers must provide clearly defined research questions that

allow readers to understand the question or questions the

study is attempting to answer within the context of the se-

lected design. Different formats are available for writing re-

search questions; however, at a minimum, researchers should

write questions that indicate the (1) independent variable,

(2) dependent variable, (3) population (including age range

and diagnoses), (4) context (conditions under which the

independent variable will be implemented), and (5) an

indication of how data will be quantified (e.g., increase

in percentage of steps completed independently).

Next, clearly defined, well-written procedures are the

crux of a method section when planning for and dis-

seminating findings. Throughout this process, researchers

need to continually consider, “With a baseline level of

knowledge about a topic, could another person or team

of researchers replicate these procedures with the same

level of precision?” Researchers should describe the in-

clusion criteria and prerequisite skills required for par-

ticipation. In addition, researchers should provide general

information that describes participants’ current levels of

functioning and descriptive information related to the

purpose of the study (e.g., strengths and needs in the

Table 1. Purpose of Commonly Used Single-Case Experimental Designs

Design Type Use

A–B–A–B (withdrawal) Demonstrates the effectiveness of an intervention on reversible behaviors by alternating two conditions

A–B–C–B–C (multitreatment) Compares the effectiveness of two interventions on reversible behaviors by alternating two conditions

Multiple baseline Demonstrates the effectiveness of an intervention on reversible behaviors by introducing the intervention
in a time-lagged fashion across at least 3 participants, behaviors, or contexts

Multiple probe Demonstrates the effectiveness of an intervention on nonreversible behaviors by introducing the intervention
in a time-lagged fashion across at least 3 participants, behaviors, or contexts

Changing criterion Demonstrates the effectiveness of an intervention on reversible behaviors by introducing stepwise intervention
requirements in a time-lagged fashion; generally used for reinforcement-based interventions to increase responding
for behaviors already in a learner’s repertoire

Alternating treatments Compares the effectiveness of two interventions on reversible behaviors by rapidly alternating sessions

Adapted alternating treatments Compares the effectiveness of two interventions on nonreversible behaviors by rapidly alternating sessions
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domain of interest) as well as any scores obtained from

formal assessments and evaluations. More detailed descrip-

tions of participants allow other researchers and practi-

tioners to identify for whom interventions might or might

not be effective and to extend findings beyond recruited

participants.

When using a multiple probe or baseline design, re-

searchers should consider randomizing cases (participants,

behaviors, settings) to different tiers, assuming that data from

all participants are stable. Researchers should also provide

detailed descriptions of the setting, including people within

the setting, and materials used during the study. As with

participant descriptions, setting, implementer, and materials

descriptions allow practitioners and researchers to determine

in what contexts the intervention is likely to be successful.

A technological description of prescribed procedures

for all conditions in a study (e.g., baseline, intervention,

generalization) allows other research teams, and consumers

of research, to better understand each component of a

study, which reduces ambiguity and increases the likelihood

that research teams can appropriately attempt to replicate

effects. In addition, precise reporting of procedures assists in

closing the gap between research and practice by allowing

practitioners access to precise descriptions and effective

interventions. When reporting results of a study, detailed

descriptions of how data were analyzed also reduce ambi-

guity and allow for a clear understanding of how data were

evaluated and interpreted.

Defining and Measuring Dependent Variables

An SCED research approach involves repeated measure-

ment of observable behaviors. Commonly, SCED re-

searchers operationally define each dependent variable

(describe a behavior with clearly defined and observable

Table 2. Threats to the Internal Validity of a Study

Threat Definition (Example) Procedures for Controlling or Detecting Threat (Example)

History Events occurring during a study that affect the outcome
and that are unrelated to planned condition changes.
When participating in a therapist-designed
intervention to improve on-task behavior, a class-
room teacher implements a new behavior plan. The
teacher says that her behavior plan resulted in
the changes, and she wants to discontinue the
occupational therapy program.

Include three or more potential demonstrations of effect. When change
occurs, when and only when condition changes occur, there is confidence
in the intervention. The therapist measures on-task behavior during small
group sessions with and without the intervention in an A–B–A–B design.
The only difference between conditions is the therapist-designed
program, allowing for assessment of whether that (and only that
intervention) is responsible for behavior change (Crowe et al., 2014;
Umeda & Deitz, 2011).

Implementer bias
and drift

Apparent changes in behavior that are due to a change in
measurement, including an inadvertent change. The
therapist implementing the program designed to
improve on-task behavior counted staring into space
as off-task behavior during baseline conditions, but
then she decided this behavior was indicative of
listening and, thus, began coding it as on-task.

Include data collection by a second observer who collects dependent variable
data independently but simultaneously with the primary data collector
(interobserver agreement [IOA] data). To ensure she uses the same
definitions and coding rules over time and is consistent with her written
coding procedures, the therapist enlists a colleague to collect data on the
same behaviors once or twice per week. When disagreements occur, they
have discrepancy discussions to ensure they are coding according to
written procedures (Umeda & Deitz, 2011).

Maturation of child Development over time of behaviors or skills outside of
planned procedures. A therapist uses a handwriting
program to improve letter-writing for a kindergarten
student, and she conducts weekly assessments to
determine effectiveness. A parent questions whether
the student would have made equal progress during
the year without the program.

Include three or more potential demonstrations of effect, and choose designs
with rapid iteration when possible. Choose dependent variables likely to
change when your independent variable is implemented, including tasks
analyzing complex and slow-changing behaviors. The therapist conducts
baseline assessments and targets specific behaviors in the context of a
multiple probe design across behaviors. When behaviors change, when
and only when those behaviors are targeted, confidence that maturation is
not responsible for behavior change is increased (Crowe et al., 2014).

Procedural infidelity Inability to attribute outcomes to changes in conditions
because of a failure of implementers to follow
planned procedures. When using the handwriting
intervention, the therapist implements all planned
procedural components but also implements
supplemental components, such as response-
prompting procedures.

Include observation and data collection on the implementation of planned
procedures, including baseline and intervention procedures. During
baseline and intervention sessions, the second observer who collects IOA
data also collects data regarding the steps of the intervention completed
in each session. After one intervention session, data suggest that the
therapist added unplanned steps; after this identified error, the therapist
implemented the procedures with fidelity (Costigan & Light, 2010).

Multiple treatment
interference

The inability to determine which treatment is
responsible for changes in behavior when two
or more treatments are compared. A therapist is
interested in whether using a traditional chair versus
a therapy ball results in more accurate fine motor
performance and better attention. The child’s
accuracy and attention improves over time in both
conditions.

For reversible behaviors (e.g., attention), include a best alone condition after
the comparison condition to minimize alternation effects and to increase
the discriminability between conditions and the amount of time between
sessions to minimize carryover effects. For nonreversible behaviors (e.g.,
accuracy), use an adapted alternating treatments design and use different
but equivalent behaviors in each condition. The therapist teaches the child
to write five specific letters in the ball condition and five similarly difficult
letters in the chair condition (Mechling & Ayres, 2012).

Note. References listed are sample articles with adequate controls for the specific threat listed, but they may include inadequate experimental control or other
methodological problems.
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actions) and provide examples and nonexamples of each

behavior (Wolery & Lane, 2014). Thus, when selecting a

dependent variable (or variables), researchers who have

never used an SCED might be hesitant or unsure of how

to measure or represent broader conceptual ideas, such as

motor functioning or self-efficacy. For example, active
engagement refers to a broad construct that can be defined

as a person meaningfully attending to and responding in

his or her immediate environment. This construct can be

anchored to or represented by observable and measurable

actions, such as responding to adult directives within 5 s

and orienting toward an adult when he or she is speaking.

When these specific observable behaviors are measured,

they can be considered a proxy for the broader concept

of active engagement. By selecting specific operationally

defined behaviors, researchers can ensure objective, valid,

and reliable measurement of the construct of interest.

Another procedure by which researchers can select dependent

variables is to consider recommendations that a therapist

makes to parents or teachers who work with their child or

student at home or at school; what observable and measur-

able behavior(s) can they target in these applied settings that

address or serve as a proxy for the overarching construct of

interest?

When defining behaviors of interest, researchers

should consider to which of two broad categories a be-

havior belongs: (1) reversible or (2) nonreversible. A re-
versible behavior is one that will increase or decrease on

the basis of the presence or absence of an intervention,

which means that the behavior is sensitive to changes in

the environment (Gast, 2014). A nonreversible behavior is
a behavior that, once learned, is expected to remain after

an intervention is removed (e.g., developmental skills).

Carefully considering operational definitions of behaviors

and categorization as either reversible or nonreversible

will assist in the selection of the most appropriate SCED.

Although one dependent variable should be identified as

the primary variable and the one that will drive experi-

mental decisions, additional behaviors can also be mon-

itored (cf. Reichow, Barton, Sewell, Good, & Wolery,

2010), such as related nontarget behaviors or generalized

tendencies. In addition, construct validity is improved

through the use of multiple measures; it can be further

improved by conducting reviews by experts or blind

observers.

After selecting a dependent variable, it is necessary to

determine what aspect (or dimension) of a behavior should

be measured during the study (e.g., how often or for how

long a behavior occurs). Direct observation systems are

commonly used to count (number, rate) or time (duration,

latency) each occurrence of a behavior (Ayres & Ledford,

2014) or to estimate the duration of a behavior (i.e.,

momentary time sampling; Ledford, Ayres, Lane, &

Lam, 2015). These direct observational recording systems

allow researchers to summarize a participant’s perfor-

mance for a given day or session. After selecting the ap-

propriate dimension and recording system, interobserver

agreement (IOA) data should be collected for at least

25% of the sessions for each condition (Wolery, Dunlap,

& Ledford, 2011) to ensure reliable measurement of the

dependent variable. Ideally, independent reviewers, blind

to the purpose of the study, should be selected to collect

data to reduce potential biases that might arise during the

course of the study (e.g., Umeda & Deitz, 2011). If this is

not possible, we recommend that at least one independent

reviewer collect IOA data. When developing behavior

definitions, two independent observers should be able to

reliably note the occurrence of a behavior (e.g., should

“agree” when it occurred or did not occur by separately

measuring and then comparing data). This measurement

of IOA should occur regularly throughout baseline and

treatment conditions, and observers should be retrained if

decrements in agreement are noted. Evaluating agreement

in this way ensures that observers are measuring the same

behaviors over time, as intended, and that changes in be-

havior between conditions are due to the intervention

rather than observer bias.

Interpreting Data

The most common method for evaluating data collected

within the context of an SCED is visual analysis of graphic

displays of data. A line graph is the most commonly used

mode for presenting change over time within and across

participants, behaviors, or settings. Providing a detailed

task analysis of how to visually analyze data is beyond the

scope of this article, but a “how to” article is available in

the literature (see Lane & Gast, 2014). Investigators

should identify a priori what types of changes are ex-

pected (i.e., changes in level, trend, or variability). Most

often, researchers are interested in changes in level, but

they may expect an initial change in trend, which even-

tually leads to a higher or lower level when compared

with baseline data (e.g., when teaching letter-writing, a

child may perform no behaviors correctly in baseline and

may gradually increase accuracy over time with intervention).

For some behaviors, an immediate or near-immediate

change in level should be expected (e.g., when manipu-

lating environmental characteristics to improve on-task

behaviors). A behavior change occurs when data are con-

sistently and predictably different from one condition to

another adjacent condition. A functional relation is pre-

sent when these consistent and predictable changes occur
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every time a condition change occurs, with at least three

demonstrations of effect. These demonstrations can occur

when two conditions are alternated at least twice each

with multiple sessions per alternation (e.g., A–B–A–B or

A–B–C–B–C but not A–B–A–C), when two or more

conditions are alternated in single sessions (e.g., alter-

nating treatments design or adapted alternating treat-

ments design with rapid alternation between conditions

and at least three data points in every condition), or when

an intervention is introduced in a time-lagged fashion

(e.g., multiple baseline or multiple probe designs with at

least three tiers and at least three start points).

When an SCED is used, consistency and replication

are essential characteristics for a functional relation de-

termination—large differences in level are not. You may

decide to quantify differences in behavior by reporting a

median level and range in each condition (mean or av-

erage is only appropriate if there are no trends and lim-

ited variability with no outliers) or by reporting the extent

to which data from one condition overlap with another

(e.g., percentage of non-overlapping data; Scruggs,

Mastropieri, & Casto, 1987). More complicated overlap-

based metrics (e.g., improvement rate difference, Tau-U)

also exist, but these metrics are generally not appropriate

because values have problems similar to those inherent in

percentage of non-overlapping data (cf. Wolery, Busick,

Reichow, & Barton, 2010) and because values are sen-

sitive to variables such as the use of interval systems and

session length (Ledford et al., 2015; Pustejovsky, 2015).

More complicated methods for comparing data are also

available (see Shadish et al., 2015), but most of these

methods include assumptions that are not likely to be

true when SCEDs are used (e.g., no trend, many data

points in each condition, independence of data points).

When used, all calculations and conclusions drawn from

mean or overlap-based procedures should be secondary to

visual analysis of data. Similarly, standardized assess-

ments, narrative records, social validity scales, and related

formal and informal measures should be considered

secondary to data collected within the context of an

experimental design.

Applications in Occupational Therapy

Occupational therapy practitioners address several areas

of need for clients in clinics, homes, schools, and related

settings. Each client presents his or her own unique set of

strengths and challenges; this variation leads to the need

for individualization of interventions. As the field of oc-

cupational therapy moves forward in identifying scien-

tifically validated interventions and supports, practitioners

and applied researchers need an experimental approach

that is adaptable; SCEDs offer a cadre of experimental

designs that are flexible, but rigorous, and can meet these

needs of the field. SCEDs are a reputable set of experi-

mental designs with decades of support, but, as with any

experimental approach, questions or concerns related to

how to adequately and appropriately answer research

questions are likely to arise in the planning process (see

Table 3). The following sections highlight optimal

choices when planning studies, whether as an applied

researcher in the field or as a researcher objectively evalu-

ating a practice.

Clients With Unrelated Goals

Oftentimes, clinicians and researchers interact and work

with clients with different needs and, as such, believe that

they cannot conduct an experimental study. Although a

case study or A–B design could be selected (lacking ad-

equate experimental control to answer a research question),

it is possible to select an SCED that can experimentally

answer a research question with only one or two clients (see

Table 3). For example, a withdrawal design or multiple

probe design across behaviors can be used with a single

client (e.g., Costigan & Light, 2010; Umeda & Deitz,

2011). A practitioner or researcher could attempt to repli-

cate effects with an additional client, but these designs do

not require concurrent measurement across clients. One of

the benefits of SCEDs is the ability to experimentally an-

swer research questions when limited numbers of clients are

available.

Nonreversible Behaviors

In practice, consumers and clients often request inter-

ventions leading to lasting change in target behaviors (i.e.,

accurate performance is maintained after intervention is

removed). Some skills tend to be nonreversible in nature

(e.g., writing letters and using clothing fasteners). When

evaluating acquisition of behaviors that are not readily

reversible, it is critical to select an SCED that has adequate

experimental control for evaluating those behaviors (i.e.,

multiple probe rather than A–B–A–B designs; see Table

3). Although it is preferable to evaluate maintenance of

these behaviors, withdrawal of the intervention should

not be conceptualized as the use of an A–B–A design

because we expect that these behaviors will not change

when intervention is withdrawn; moreover, at least one

additional condition change (i.e., A–B–A–B) is needed to

meet contemporary guidelines (Shadish et al., 2015).

Even when reversible behaviors are measured, nonwithdrawal

designs can be beneficial because they do not require

7102300010p6 March/April 2017, Volume 71, Number 2

Downloaded From: http://ajot.aota.org/ on 08/07/2017 Terms of Use: http://AOTA.org/terms



removing an effective intervention, which might be ob-

jectionable to some consumers.

Complex Behaviors and Concepts

Similar to situations in which a practitioner or researcher

might avoid conducting a study because he or she has

access to a limited number of clients, practitioners and

researchers may also avoid experimentally evaluating com-

plex behaviors within the context of a single-case design. For

example, some occupational therapists might argue that

the measurement of such generalized tendencies, like in-

dependence, motor functioning, or sensory processing, is

unnecessary. However, occupational therapists can measure

these conceptual categories by identifying observable be-

haviors associated with these outcomes (e.g., initiations,

completion of tasks, challenging or adaptive behavior; e.g.,

Crowe et al., 2014). When interested in quantifying such

behaviors, practitioners and researchers should (1) consider

what dimension or dimensions (e.g., count- or time-based

assessment of a behavior) of the behavior they are interested

in measuring, (2) consider the situations in which the target

behavior is likely to occur, and (3) identify all steps neces-

sary to complete the complex behavior. For example, when

evaluating a method for promoting the use of scissors

during an art activity, the practitioner or researcher should

determine all the steps necessary to engage in the target

behavior, beginning with picking up the scissors or obtaining

the scissors from a designated area through completion. This

task analysis process allows for accurate measurement of

complex behavior chains.

Slow or Stepwise Behavior Change

Although an immediate and abrupt change in a target

behavior is typically desired when conducting an SCED

study, practitioners and researchers may be interested in

behaviors for which stepwise changes are expected. If so, a

changing criterion design (Ledford & Gast, 2014) can be

selected, or specific steps can be identified for measure-

ment to improve sensitivity to change (see Table 3). A

changing criterion design involves selecting predetermined

criteria for evaluating change over time. For example,

when evaluating a new feeding intervention, the re-

searcher’s initial expectation is that a client will take 1 bite

of a nonpreferred food for three consecutive sessions and

then 2 bites and so on until a predetermined mastery

criterion is reached (e.g., 10 bites of nonpreferred foods).

Table 3. Common Issues in Applied Research With Possible and Superior Solutions

Potential Problem
Possible and Common

Solution Superior Solution Examples Example Solution

Concerned with single
participants with
individualized therapy
procedures and goals

Do not attempt study
with experimental
control; use case
study or A–B design

Use designs that
require 1 or 2
participants

1. Two clients need to learn
specific fine motor
behaviors

1. Use a combination multiple probe across
participants and behaviors design to
assess the use of visual supports to teach
chained fine motor tasks

2. One client needs assistance
with staying on task during
large group activities

2. Use an A–B–A–B withdrawal design to
assess the use of therapy balls on
on-task behavior

Interested in target
behaviors that are not
readily reversible

Do not attempt study
with experimental
control; use A–B
design

Use designs that
do not require
intervention
withdrawal

1. One client needs to learn to
write her name

1. Use a multiple probe design across
behaviors to assess the use of fading
to teach letter drawing (2 letters per tier;
6 total)

2. Three clients need to learn
self-feeding behaviors

2. Use a multiple probe design across
participants to assess the use of gradu-
ated guidance to teach self-feeding

Interested in complex
behaviors and concepts

Do not attempt to
measure observa-
tional behaviors;
rely on professional
opinion

Operationalize
important
behavior
making up
complex chains

1. Two clients need to learn to
identify and manage their
emotional responses

1. Identify a specific context in which
behaviors can be operationalized and
measured—for example, when playing
competitive games and the percentage
of intervals during which positive,
neutral, and negative vocalizations are
directed to peers

Measure behaviors
that change slowly
(e.g., unlikely to change
immediately when
intervention begins)

Do not attempt to
measure behavior
directly; rely on
subjective reports
or rating scales

Use designs for
which stepwise
changes are
appropriate

1. One client needs to improve
the ability to complete
simple tasks

1. Use a changing criterion design to assess
reinforcement and shaping to improve
task engagement for increasing durations

2. Several clients need to im-
prove their acceptance of
different varieties of food

2. Use a combination multiple baseline
across food acceptance behaviors (touch,
smell, taste, eat) and changing criterion
design for number of bites eaten
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When a changing criterion design is used, the magnitude

of change can vary from criterion to criterion. Similar to

other SCEDs, a minimum number of data points should

be collected with each stepwise change to ensure a con-

sistent pattern of responding. When specific steps are

involved (as in the cutting example previously described),

researchers can measure completion of each step rather

than independent completion of the entire chain—this

method allows for sensitive measurement of behavior

change over time. Moreover, task analysis of complex

behaviors can allow for the use of a multiple probe across

behaviors design (e.g., target writing of two letters in the

first tier, two other letters in the second tier). Experi-

mental control is demonstrated when a child learns skills

being taught while not acquiring untaught skills; behavioral

covariation is, however, a potential problem (cf. Cosby,

McLaughlin, & Derby, 2009).

Implications for Occupational
Therapy Practice

The findings of this study have the following implications

for occupational therapy practice:

• Operationalizing behaviors. Clearly written, precise de-
scriptions of target behaviors ensure appropriate mea-

surement and facilitate replication attempts; complex

concepts should be measured through careful identifi-

cation of related, observable behaviors.

• Selecting a design. The research question determines

the experimental design. When asking questions about

an intervention or a common or novel practice, prac-

titioners and researchers first determine whether the

question is attempting to demonstrate the effects of

the intervention or practice or compare such indepen-

dent variables. This decision narrows the scope of

options to specific, appropriate SCEDs. Being familiar

with SCEDs, along with behaviors of interest (e.g.,

reversible, nonreversible) ensures that a research ques-

tion can be adequately answered.

• Methodological rigor. When answering research ques-

tions with SCEDs, practitioners and researchers are

encouraged to consider guidelines for conducting meth-

odologically rigorous studies. SCRIBE guidelines provide

detailed recommendations for ensuring that researchers

conduct methodologically rigorous studies and follow

standard reporting practices.

• Interpreting findings. The most beneficial information

for the field is generated when appropriate designs are

used, contemporary guidelines for rigor are followed,

positive outcomes occur, and researchers replicate find-

ings within and across participants.

Conclusion

The purpose of this article was to highlight the utility of

SCEDs in applied settings when evaluating the effec-

tiveness of interventions for remediating deficits and de-

lays in clients who receive occupational therapy. SCEDs

allow practitioners and researchers to formatively evaluate

the effects of an intervention over time and to make modi-

fications as needed. This ability is especially critical when

identifying interventions for vulnerable populations who

typically require intensive support to learn to function

independently within their environments. Designing a study

with single-case research methodology requires precision in

design and reporting. This process ensures that findings are

meaningful, regardless of whether an intervention is effective

or ineffective.

Although SCEDs have a long-standing history in the

literature as an experimental approach for evaluating in-

terventions, confusion still exists regarding the utility of

SCEDs in practice and research. Some confusion stems

from the name itself. The phrase single case in single-case
experimental designs leads some researchers to think

that SCEDs are case studies, which they are not. SCEDs

include several designs that allow practitioners and re-

searchers to formatively evaluate the impact of an in-

tervention with a small number of participants, when

compared with a group design approach. When consid-

ering models for building an evidence base, SCEDs play a

crucial role in the neurorehabilitation research process

(Whyte, Gordon, & Rothi, 2009), and they can be crucial

for identifying what works, for whom, and under what

conditions. Recognizing the utility of SCEDs within and

across disciplines provides practitioners and researchers with

more than one single approach to answer experimental

questions. In addition, given the dynamic nature of inter-

vention research, especially in applied settings, SCEDs are a

flexible, but methodologically strong, option for furthering

the field and for improving clients’ long-term outcomes. s
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