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MULTIPLE BASELINE DESIGN

Primary Disciplinary Field(s): Applied Behavior Analysis (ABA), Experimental Psychology,

Clinical Research

1. Core Definition

The Multiple Baseline Design (MBD) is a powerful and widely utilized research strategy,

particularly within Applied Behavior Analysis (ABA) and single-case experimental research

methodologies. This design establishes experimental control by staggering the introduction of the

independent variable--the intervention or treatment--across two or more independent baselines.

The core principle mandates the repeated assessment of several behavioral items, individuals, or

settings before any manipulation of variables occurs.

In essence, the MBD allows researchers to infer a causal, or functional, relationship between the

intervention and the resulting behavioral change without relying on the withdrawal or reversal of an

effective treatment. This inference is secured by observing that the target behavior changes only

when the intervention is applied to that specific baseline, and remains stable in the baselines

where the treatment has not yet been introduced. The repeated, staggered introduction serves as

a systematic replication of the effect within the same study, providing a robust demonstration of

causality while concurrently controlling for potential extraneous variables that might otherwise

confound the results.

This methodology is highly regarded for its ethical advantages in clinical settings, where reversing

an effective intervention (such as discontinuing therapy for self-injurious behavior) would be

unethical or impractical. By requiring multiple data paths that demonstrate stable behavior prior to

intervention, the design ensures rigorous scientific validation of behavioral programs implemented

in real-world educational or therapeutic environments.

2. Etymology and Historical Development

The development of the Multiple Baseline Design is intrinsically linked to the rise of single-case

experimental designs in the mid-20th century, spurred by researchers seeking rigorous alternatives

to traditional group designs for studying individual behavioral changes. Early pioneers in ABA, such

as Donald M. Baer, Montrose M. Wolf, and Todd R. Risley, recognized the methodological

brilliance of reversal designs (A-B-A-B) in demonstrating functional control, but simultaneously

understood their limitations when dealing with therapeutic interventions that produced irreversible

changes or where ethical constraints prohibited the withdrawal of treatment.

MBD was conceived as a necessary adaptation that retained the power to infer causality achieved

by reversal designs, but substituted temporal staggering for treatment withdrawal. This innovation
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allowed researchers to prove that the change was caused by the intervention and not by

extraneous temporal factors (like history or maturation), because such factors would theoretically

affect all baselines simultaneously, not just the one where treatment was newly introduced. The

widespread adoption of MBD solidified its position as the foundational design for demonstrating

experimental control in practical, clinical applications of behavior analysis.

3. Key Concepts and Components

The successful implementation and valid interpretation of the Multiple Baseline Design hinges on

several interconnected methodological components:

Independent Baselines: The design mandates that the dimensions across which the intervention

is staggered (subjects, settings, or behaviors) must function independently. A critical assumption is

that the application of the intervention to one baseline will not produce a generalized effect or

spillover to the untreated baselines. If this independence is violated, the ability to isolate the

specific effect of the intervention is compromised, threatening internal validity.

Baseline Stability and Prediction: Before the intervention is introduced to the first baseline, and

while subsequent baselines are still in the observation phase, all data paths must exhibit stability.

Stability means the data shows minimal trend or variability, allowing the researcher to accurately

predict that the behavior will continue at the baseline level until treatment is initiated. This stable

baseline provides the evidentiary contrast necessary for observing treatment effects.

Staggered Introduction and Verification: The deliberate introduction of the independent variable

at different time points across the various baselines is the core mechanism of control. Verification

of the functional relationship occurs when the targeted behavior changes only after the intervention

is applied to that specific baseline. If the behavior in Baseline 2 changes only after its designated

start time, and not when the intervention was applied to Baseline 1, the researcher verifies that the

treatment, and not a coincidental event, caused the change.

Systematic Replication: The design inherently involves systematic replication. Each time the

intervention is successfully introduced and results in a change in the target behavior across a new

baseline, the finding is replicated within the same study. This repeated demonstration of effect

across different conditions (subjects, behaviors, or settings) significantly strengthens the

confidence in the internal and external validity of the findings.

4. Variants and Practical Applications

The versatility of the Multiple Baseline Design allows it to be adapted to a wide array of research

questions in clinical and educational settings, yielding three primary variations:

Multiple Baseline Across Subjects: This is the most frequently used variant, involving the

sequential application of a single intervention to the same target behavior across two or more
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different participants. This design is highly practical in classroom or group therapy settings,

allowing a teacher or therapist to validate the effectiveness of a common intervention protocol

across diverse individuals.

Multiple Baseline Across Behaviors: In this variation, the researcher applies the same

intervention sequentially to two or more independent behaviors exhibited by the same individual.

For this design to maintain validity, the behaviors selected must be functionally independent;

improving one behavior should not automatically result in the improvement of the untreated

behaviors. This design helps establish whether the intervention is specific to the target behavior

rather than simply improving the individual's overall functioning.

Multiple Baseline Across Settings: This design involves applying the same intervention

sequentially to the same behavior and individual across two or more different environmental

contexts or settings (e.g., home, school, community center). It is particularly useful for assessing

the generalization of an intervention's effects and determining whether environmental variables

influence the intervention's efficacy. If the behavior only improves when the intervention is

implemented in that specific setting, it suggests context-specific control.

These variants allow MBD to be applied effectively in fields focusing on individuals with severe

developmental disabilities, autism spectrum disorder, and in educational intervention programs,

providing crucial evidence for the effectiveness of therapeutic strategies like discrete trial training,

positive behavior supports, and antecedent-based interventions.

5. Significance for Causal Inference

The methodological power of the Multiple Baseline Design lies primarily in its ability to rule out

common threats to internal validity, thereby providing strong evidence for causal inference. Unlike

simple A-B designs, where an observed change post-intervention could be mistakenly attributed to

the treatment when it was actually caused by a co-occurring event (history), MBD controls for

these external factors.

If an extraneous variable--such as a major shift in school policy or a change in weather--occurred

during the intervention phase of Baseline 1, it would presumably affect the behavior of individuals

or settings in Baseline 2 and 3 as well. Because the data paths in Baselines 2 and 3 remain stable

until their respective staggered start times, the design effectively demonstrates that the change is

functionally related only to the introduction of the independent variable, not to uncontrolled

historical events. The successful staggered pattern functions as its own control mechanism,

making the MBD one of the most scientifically rigorous designs available for demonstrating

functional relationships in applied settings.

6. Practical Limitations and Criticisms
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While the MBD offers significant methodological advantages, researchers must navigate several

practical and theoretical challenges:

Threats from Generalization (Spillover): The most critical threat to the MBD's validity is the

potential for generalization or spillover, where the treatment effect applied to the first baseline

influences the untreated baselines. If the target behavior in Baseline 2 improves before the

treatment is formally applied, the functional relationship cannot be definitively proven, as the

staggered sequence of change is violated. This risk necessitates careful selection of behaviors or

subjects to ensure maximal independence.

Ethical Concerns Regarding Delayed Treatment: From an ethical standpoint, the requirement

for a staggered introduction means that some participants must remain in the baseline (no-

treatment) phase for an extended duration. When the intervention is highly effective and addresses

severe problems, delaying access to treatment for the later baselines can be ethically difficult to

justify, potentially limiting the practical applicability of the design in high-stakes clinical scenarios.

Resource Intensive Data Collection: Achieving the prerequisite baseline stability for multiple

data paths often requires extensive and continuous data collection. This can be highly demanding

on research resources, time, and personnel, particularly when working in naturalistic settings

where data integrity and consistency are challenging to maintain over long periods.

Absence of Demonstration of Reversibility: Unlike reversal designs, MBD does not

demonstrate that the behavior returns to baseline levels when the treatment is removed. Therefore,

while it confirms the intervention causes the change, it does not confirm that the behavior is

completely dependent on the continued presence of the intervention. If the researcher needs to

show that the effect is reversible, an MBD alone is insufficient.
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