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Introduction to SSED

Definition: Single-subject experimental Relevance: Used extensively in
designs (SSEDs) focus on studying evidence-based practices for
individual behavior changes to evaluate speech-language pathology, psychology, and

interventions. special education.
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Table 2.
Summary of
single-subject
experimental
designs (SSEDs
(Byiers et al.,

Design Research questions Adyantuages Disadvantages

Presexperimental (AB) Does omtcome X change from * Quick and efficient (o * Does nit control for threats to
baseline levels with the mplement. nteersal validity; not an
introduction of ntervention B? * Appeopriate for low-stakes experimentul design.

decision making,

Withdruwal (ABA/ABAB) Does outcome X covary with * Ensy 10 nnplement, strong * There are ethical considerutions
introduction and withdrawal of experimental control when regarding withdrawing or
nlervention B? effects are immediate and reversing a potentially effective

farge. intervention.
* Not all behaviors are
“reversible.”

Multiple-baseline/multiple-probe  Duoes outcome X chiange from * Duoes not require withdrawal = Ethical considerations regardmg
buseling levels with the of imervention, heepimg indiy Idualsdehaviory in
mtroduchion of imtervention B « Appeoprinie for baseime conditions fora long
over multiple purticipants, nonreversible behaviors. period.
responses, settings, ete.” * Requires multiple individunls,

responses, settings, e, that are
comparable in order 1 replicute
elfects,

Changing-criterion Do changes in the level of * Does not require reyessal, * Change must take plice in
outcome X correspond to changes  * Appeopriate for behaviars gradunted steps: not riute
In the intervention ¢ntenia? thut ¢in be chunged for behitviors that require

gradundly, immediate change.
* Uselul for consequence- * Requires the use of incentive- or
hased interventions, consequence-based mterventions,

Multiple-treatment What are the relutive effects of * Can be extended o compare  « Behaviors should be reversible
interventions A and B land C, D,y number of interventions to demonstrate relative effects.
ele,) on outcome X compared 0 or variables. = Only comparisons between
cach other and/or baseline levels?  » Can extend a withdmwal wdjacent conditions are

study when ellects of initial appropriate.

ntervention ore not as * Can be time consuning and
pronounced &s expected. complicated (o implement when

« Can be used o conduct the number ol inerventions being
component wmidyses of compared increases.

necessaty and sullicient * Resules are susceptible 1o
Alervention components. multiple reatment interference.

Allernating trentments ‘What are the relative effects of « Can be extended to compare  « Behaviors must be readily
interventions A and B tand C, D, uny number of interventions revensible (o obtuin differentiation
ele) on utcome X compared or vartables, between cunditions.
with each other andor baseline * Can provide stromg * Results ure susceptible 10
levely? experimental evidence in multiple treatment inkerference,

relatively few sesslons.

Adapted alternating treatments  What are the relutive effects of * Less prone to multiple * Set of behaviors or stimufi must
mtervention A on outcome X aml  freatment interlerence, be directly comparable for ¢ (Tects
miervention B on owcome Y7 * Cam provide strong 10 be meaning lul,

experimental evidence in = Potential generalization across
relutively few sessions. behaviors must be considered.

* Does not regquire reyersal,




Six primary design types are discussed
(Byiers et al., 2012, p. 401).

The
multiple-baseline/mult
Iple-probe design

The pre-experimental The withdrawal (or
(or AB) design ABA/ABAB) design

The alternating

The The treatments and
changing-criterion multiple-treatment adapted alternating
design design treatments designs
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AB DESIGN

*Another name for an A-B design is a pretest-posttest design or baseline-treatment design in
behavior analysis and research. It involves two phases:

1. A Phase (Baseline): Behavior is measured without any intervention to establish a baseline.
2. B Phase (Intervention): Behavior is measured during the application of an intervention.

*This design is straightforward but lacks the experimental control to rule out alternative explanations
for changes in behavior, as it does not include a return-to-baseline or reversal phase like more
rigorous designs (e.g., A-B-A or A-B-A-B designs).



*This graph shows an AB Design, with Baseline
Phase A on the left and Treatment Phase B on the
right. The X-axis represents days, and the Y-axis
represents cigarettes smoked.

*Baseline Phase (Phase A): The number of cigarettes
smoked remains stable between 15-20 per day,
showing no significant change.

*Treatment Phase (Phase B): After the intervention
starts (indicated by the dashed line), the number of
cigarettes smoked drops to 5-10 per day, indicating the
intervention's effectiveness.

*Conclusion: The intervention effectively reduced the
behavior, as evidenced by the sharp decrease in
smoking during Phase B.

Number of cigarettes smoked

20

15

10

Baseline (Phase A)

* Simple Comparison (AB) Design

Treatment (Phase B)




Another name for the ABA/ABAB design is
withdrawal design or simply a repeated
reversal design.

The

Withdrawal/Revers This design includes:

a I (A BA/A BA B A Phase (Baseline): B Phase (Intervention): A Phase (Return to =) AEED

o N (Reintroduction of
Initial observation of Introduction of an EReEllineE LIE ErE

. . Intervention):
. . behavior without intervention to observe s%fet?febgrt\zrv\;g:‘trf\?e:s Reapplication of the
D e S I g n .) D e S I g n intervention. its effects. to baseline levels intervention to confirm

its effects on behavior.

This design strengthens the demonstration of

a functional relationship between the
intervention and the behavior by replicating
the effect




A

(Baseline)

B

(Intervention)

The Withdrawal (ABAB) design

https://www.bing.com/images
/blob?bcid=s85-8VMUs9gHBw

* The dashed line represents the
expected rate of responding if
the initial baseline condition (A)
were to be continued across all
40 sessions.

» The solid line represents the
expected rate of responding if
the first intervention condition .|
(B) were to be continued for the 0 10 20 30 AC

remaining sessions. Session Number

Number of Responses per Minute/Day/Month



Multiple Baseline Design & Multiple Probe
Design

Limitations:

* MBD: A single-subject * MBD: Baseline data are * MBD: Can demonstrate * MBD: May require long time
experimental design used to collected for multiple functional relationships without frames and does not allow for
assess the effects of an behaviors/settings/individuals, the need for treatment randomization.
intervention across different with the intervention introduced withdrawal. « Multiple Probe Design: May
behaviors, settings, or at different times for each * Multiple Probe Design: Useful miss small changes in behavior
individuals, sequentially. baseline. for situations where continuous and be less sensitive than

* Multiple Probe Design: A * Multiple Probe Design: baseline data is impractical, but continuous baseline designs.
variation of MBD that uses Baseline data are collected intervention effects still need to
intermittent data collection intermittently (e.g., probes), be assessed.
instead of continuous baseline reducing data collection

measurement. burden.



https://i.ytimg.com/vi/fhiInODH-P8
A/maxresdefault.jpg

|| Multiple
Baseline Design

Example
continued

across behaviors across subjects
2 or more behaviors 1 behavior
1 subject 2 or more subjects

Lisa Hendry Dillon
appliedbehavioranalysis.com
lisabluepoint.com
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Changing Criterion Design

Another name for changing criterion designs is shaping criterion
designs or graduated criterion designs.

Key Features:

* This design involves gradually changing the criteria for reinforcement or behavior
goals over time. It is typically used when behavior is expected to improve
incrementally.

* The design allows for the systematic evaluation of behavior change as the criteria for
success become progressively more stringent.

e It is particularly useful for teaching behaviors that need to increase or decrease
gradually (e.g., increasing response rates or reducing undesired behaviors in a
step-by-step manner).



Changing Criterion Design Example

https://www.bing.com/images/blob?bcid=T.SwQ39Pf79kHgxcxoNWLuD95qbotqVTdP6
M

* Behavior Contract: The intervention, in this
case, 1s a behavior contract that outlines specific Changing Criterion Design
gO&lS and consequences. The contract hkely ties Baseline Goal 1 : Goal 2 ' Goal 3 Goal 4 ) Goal 5

reinforcement to meeting the criteria for each
goal, encouraging behavior change across the
sessions.

priat

* Goal Phases: The gradual tightening of criteria
from Goal 1 through Goal 5 allows for small,
manageable steps that progressively reduce
inappropriate comments. Each goal sets a new
benchmark for acceptable behavior.

Frequency of Inappropriate

-———

* Decreasing Trend: The graph shows that as the 0
adolescent moves through each phase, the 12345678 9101112131415161718192021222324252627 282930
frequency of inappropriate comments consistently SR
decreases, indicating the intervention's Figure 1. The frequency of inappropriate comments made per session during

effectiveness in Shaping behavior. each condition of the intervention (behavior contract) for an adolescent
male with autism spectrum disorder {ASD).



The Multiple Treatment Design

Multiple-Treatment Design:
This sophisticated design
allows for evaluation of
several interventions. Key
characteristics include:

Sequential introduction of
different treatments

Can include combination
phases

Usually includes return to
baseline between treatments

May compare treatment
packages

Example Multiple-Treatment
Implementation: Phase 1:
Baseline (A) Phase 2:
Treatment 1 - Token
Economy (B) Phase 3: Return
to Baseline (A) Phase 4:
Treatment 2 - Social Stories
(C) Phase 5: Return to
Baseline (A) Phase 6:
Combined Treatment (BC)

Key Considerations for
Multiple-Treatment Design:
*Order effects must be carefully
considered

*Wash-out periods may be
necessary

*Can evaluate interaction effects
between treatments

*Allows comparison of individual
and combined treatment effects




The
Multiple-Treat
ment Design
Example

http://allpsych.com/wp-c
ontent/uploads/2014/08/
multipletreatments.gif

Baseline A  Treatment A Extinction A Treatment B Extinction B Treatment C ' Extinction C
Baseline B Baseline C

A1 B1 A2 B2 A3 B3 A4
Single Subject / Multiple Treatments




Alternating Treatments Design

= Involves the relatively rapid alternation of treatments
for a single subject
= Treatment does not occur at fixed time periods

« Treatments are changed sporadically

= Advantages

= Useful in assessing the relative effectiveness of two or more
treatments

« No withdraw of treatment is necessary
= No baseline is needed

= The effects of treatment can be studied quickly and
efficiently
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Methodology of Single-Subject
Experimental Designs (SSEDSs)

S

]
Key Features: Design Types: Data
Individual participant as the unit A-B Design @galll?@tzipﬂl:
of analysis Reversal (A-B-A or A-B-A-B) representation of data
Repeated, systematic Changing Criterion Continuous monitoring of
measurement over time dependent variables

Multiple Baseline
Multiple Treatment Design
Alternating Treatments



Visual Analysis of Data

 Level: Baseline vs. intervention levels

» Trend: Direction of data points

« Variability: Consistency of data points

» Immediacy of effect: Change upon intervention
» Overlap: Degree of data point overlap

* Line graphs
* Phase change lines




Advantages of SSED

Tailored to individual needs

Flexibility in implementation

Requires fewer participants

Provides clear, immediate feedback

High internal validity




Limitations of SSED

Potential ethical
concerns with reversal
designs

Dependence on
accurate, consistent
data collection

Limited generalizability

Requires expertise in
to larger populations

visual analysis




Applications in Practice

Behavioral interventions

Skill acquisition programs

Treatment for developmental disabilities

Clinical decision-making

Research to practice translation




Ethical
Considerations

Avoiding harm
during withdrawal Informed consent
phases

Ensuring
participant safety

Balancing
experimental
rigor with ethical
treatment

Respecting
participant
autonomy



Future Directions

K

dilbh
Expanding use in Integration with Enhancing statistical Promoting
diverse populations technology for data methods cross-disciplinary

collection applications



Conclusion

01

SSEDS ARE A

CORNERSTONE
OF
EVIDENCE-BASED
PRACTICE

)

PROVIDE
DETAILED
INSIGHTS INTO
INDIVIDUAL
BEHAVIOR

03

BALANCING
BENEFITS AND
LIMITATIONS
ENSURES
EFFECTIVE
APPLICATION

04

CONTINUED
INNOVATION WILL
STRENGTHEN
THEIR ROLE IN
RESEARCH AND
PRACTICE
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