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Lecture Notes
Chapter 13: Experimental Research: Quasi and Single-Case Designs
Learning Objectives
13.1 Explain the characteristics of quasi-experimental research designs, including the features of each of the three quasi-experimental designs.
13.2 Explain the characteristics of single-case experimental, including the features of each of the four single-case designs.
Annotated Chapter Outline
I. Quasi-Experimental Research Designs
A. Quasi-experimental research design: An experimental research design that does not provide for full control of potential confounding variables primarily because it does not randomly assign participants to comparison groups.
B. When random assignment is not possible, you should make use of a quasi-experimental research design rather than a weak experimental research design.
C. Because random assignment is not used with quasi-experimental designs, threats to the internal (causation) validity of the study might exist.
D. The important issue that must be considered is whether it is possible to reach a valid causal conclusion using a quasi-experimental design, because it does not rule out the influence of all confounding variables.
E. Causal inferences can be made using quasi-experimental designs, but these inferences are made only when data are collected that make rival explanations or the threats to internal validity implausible.
F. Nonequivalent Comparison-Group Design
i. Nonequivalent comparison-group design: A quasi-experimental research design consisting of an experimental treatment group and a nonequivalent untreated comparison group, both of which are administered pretest and posttest measures.
a. The data from this design can be analyzed by comparing the experimental treatment and control groups’ posttest scores after they have been adjusted for any differences that exist on their pretest scores using analysis of covariance (ANCOVA).
b. Rival explanations arising from the use of designs such as the nonequivalent comparison-group design are dependent on the joint characteristics of the design, on extra study knowledge about the threats, and on the pattern of observed results.
c. Therefore, just because a threat is possible does not mean that it is plausible.
ii. Many investigators attempt to eliminate threat of bias from the selection-maturation effect by matching experimental treatment and control participants on important variables.
a. The researcher should try to reduce any pretest differences by matching the comparison groups on variables that are correlated with the dependent variable.
G. Interrupted Time-Series Design
i. To control for potentially confounding variables in situations in which we have only one group of research participants, we must think of mechanisms other than the use of a control group.
ii. Interrupted time-series design: A quasi-experimental research design in which a treatment condition is assessed by comparing the pattern of pretest responses with the pattern of posttest responses obtained from a single group of participants.
iii. Baseline: The target behavior in its naturally occurring state without any treatment.
iv. In the interrupted time-series design, the baseline phase is the period during which the participants’ behavior is recorded in its freely occurring state before the treatment condition is administered.
a. After the baseline behavior is recorded, a treatment is implemented, and behavior is recorded during the application of the treatment or after it is applied.
b. The treatment effect is demonstrated by discontinuity in the pretest versus the posttest responses.
c. It is this change in the posttest pattern of responses, particularly if it is a continuous change, that gives some assurance that a change in response occurred.
v. The primary threat to internal validity that exists in the interrupted time-series design is a history effect.
a. A researcher using the interrupted time-series design must consider all other events taking place at the time of implementation of the experimental treatment and determine whether they might be rival explanations.
H. Regression-Discontinuity Design
i. Regression-discontinuity design: A design that assesses the effect of a treatment condition by looking for a discontinuity in regression lines between individuals who score lower and higher than some predetermined cutoff score.
ii. This provides two groups of potential participants—those scoring above the cutoff and those scoring below the cutoff.
iii. Then you administer the treatment condition to one of the two groups.
iv. After the treatment condition is administered, the posttest measure is obtained, and the two groups are compared on this measure to determine whether the treatment was effective.
v. However, the way in which the two groups are compared in the regression-discontinuity design is different from that in any other design we have considered so far.
vi. A treatment effect is demonstrated by a discontinuity in the regression line that would have been formed had no treatment effect existed.
vii. The regression-discontinuity design is an excellent design that can be used when researchers want to investigate the efficacy of some program or treatment but cannot randomly assign participants to comparison groups.
II. Single-Case Experimental Designs
A. Single-case experimental design: A design that uses a single participant to investigate the effect of an experimental treatment condition.
B. All single-case experimental designs are some form of a time-series design, because these designs require repeated measurement on the dependent variable before and after implementation of the experimental treatment condition.
C. The pretreatment responses are used as the comparison responses for assessing the effect of the independent variable.
D. Additionally, the multiple pretreatment and posttreatment responses permit us to rule out many extraneous variables, such as history and maturation, that could confound the results.
E. A-B-A and A-B-A-B Designs
i. A-B-A design: A single-case experimental design in which the response to the experimental treatment condition is compared to baseline responses taken before and after administering the treatment condition.
a. The first phase, the first A of this design, is the baseline condition during which the target response is repeatedly recorded before any experimental intervention.
b. The second phase, the B part of this design, is the experimental treatment condition.
i. During this phase, some treatment condition is deliberately imposed to try to change the response of the participant.
ii. This treatment phase is typically continued for the same length of time as the original baseline phase or until some substantial and stable change occurs in the behaviors being observed.
c. After the treatment condition has been introduced and the desired behavioral change has occurred, the second A phase is introduced.
i. The second A phase of this design is a return to the baseline conditions.
ii. In other words, the treatment condition is withdrawn, and whatever conditions existed during baseline are reinstated.
iii. This second A phase is reinstated to determine whether reversal occurs.
iv. Reversal: The change of behavior back to the baseline level after withdrawal of the treatment.
ii. From the standpoint of an educator who desires a positive behavioral change, an A-B-A design might be unacceptable because the benefits of the treatment condition are denied upon reversal.
iii. Fortunately, this limitation can be handled easily by adding a fourth phase to the A-B-A design in which the treatment condition is reintroduced.
iv. A-B-A-B design: An A-B-A design that is extended to include the reintroduction of the treatment condition.
v. The key problem with A-B-A or A-B-A-B designs is that a reversal to baseline does not occur with all dependent variable responses.
vi. Failure to reverse might be due to a carryover effect across phases, whereby the treatment condition was maintained so long that a relatively permanent change in behavior took place.
F. Multiple-Baseline Design
i. Multiple-baseline design: A single-case experimental design in which the treatment condition is successively administered to different participants, to different behaviors in the same participant, or to the same participant in several settings after baseline behaviors have been recorded for different periods of time.
ii. Although the multiple-baseline design can provide convincing evidence for the efficacy of a treatment and avoids the problem of reversibility, it has another basic difficulty.
iii. For this design to be effective in evaluating the efficacy of a treatment, the target behaviors (e.g., talking out and being out of seat) or participants must not be highly interrelated.
iv. When interdependence exists, it destroys much of the power of this design because its power depends on the ability to demonstrate change when the treatment condition is administered to each behavior, individual, or setting.
G. Changing-Criterion Design
i. Changing-criterion design: A single-case experimental design in which a participant’s behavior is gradually altered by changing the criterion for success over successive treatment periods.
ii. The changing-criterion design starts with an initial baseline measure on a single target behavior.
a. A treatment condition is then implemented and continued across a series of intervention phases.
b. During the first intervention or treatment phase, an initial or starting criterion of “successful performance” is set.
c. If the participant successfully achieves this level of performance, the experiment moves to the second phase, in which a new and more difficult criterion level is set, and the treatment condition is continued.
d. If the participant successfully reaches this new criterion level of performance and it is maintained, the next phase, with its more difficult criterion level, is introduced.
e. In this manner, each successive phase of the experiment requires a step-by-step increase in the level of performance on the dependent or outcome variable.
iii. Experimental control and elimination of alternative explanations are demonstrated by the successive change in the target behavior with each stepwise change in the criterion.
iv. Successful use of the changing-criterion design requires attention to three issues.
a. The length of the baseline and treatment phases.
b. The amount of change in criterion.
c. The number of changes in the treatment criterion, with two to four changes in the criterion usually being adequate.
H. Methodological Considerations in Using Single-Case Designs
i. Baseline. The behavior of the participant in the absence of the administration of the experimental treatment condition. 
ii. Changing One Variable at a Time. Only one variable should be changed from one phase of the experiment to the next.
iii. Length of Phases. Agreement does not exist regarding the length of phases.
iv. Assessment of Treatment Effect. There are two approaches to assessing treatment effects:
a. Visual inspection. Looking at the pattern of outcomes across the phases is sufficient to identify a treatment effect if the baseline and intervention levels do not overlap or if the trend of the data in the baseline phase is different from the pattern in the intervention phase.
b. Statistical analysis. A statistical analysis such as a time-series analysis is necessary if there is a great deal of variability in the data.
III. Action Research Reflection
A. Action researchers might use a weak, quasi-, or strong experimental design, or they might use a single-case design, but they will always, like a good detective, do their best to check and rule out all plausible alternative explanations for their claims.
B. Look back at your means-ends analysis from Chapter 12. How might you use one of the designs in this chapter?
C. Would a group design (with two or more groups), an interrupted time-series design, or a single-case design best help you reach your research goal?
D. What specific design best fits your needs?
