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Experimentation and Causality

· Focus groups and surveys reveal what people say or what they say they do.

· Experiments reveal what people actually do in a lab or field setting.

Laboratory experiments:

· Experimental facilities:

· Conducted in a behavioral science lab for measuring human behavior.

· Location is similar in many respects to a focus group conference room.

· Tables and chairs

· Recording equipment

· Observation rooms with one-way mirrored windows

· Perhaps projector and screen

· Other facilities for presenting experimental treatments

· Lab experiments are sometimes conducted in very plain conference room.

· Others may require very special facilities. Examples include:

· Test kitchens and dining areas.

· Workshops to test home shop equipment.

· Optical equipment to measure pupil dilation and eye movement.

· Other specialized equipment and measuring devices.

· The "subjects" are recruited to come to the facility where the experiment will be held.

· The entire procedure is often very similar to those used for focus groups:

· Recruitment

· Screening

· Scheduling

· Compensation

· Laboratory experiments have several advantages over field experiments:

· A small number of subjects can be recruited more readily.

· Sampling can be more pricise.

· Laboratory setting provides greater control.

· Subjects can be randomly assigned to treatment and control conditions.

· Subjects can be given instructions and questioned to be sure they understand.

· "Take" measures can indicate if experimental treatments have been effective

· Controlled conditions allow the experimenter to use more elaborate, complex experimental designs.

· Laboratory experiments have some disadvantages compared to field experiments:

· A small number of subjects demands greater sampling precision.

· Small numbers limit the reliability of generalizations to the population.

· Artificiality of the laboratory setting creates a threat to external validity.

· Special facilities and perhaps special equipment are required.

· Subjects have to come to the facility.

· They must be compensated for their time and travel.

· Disruption of their daily routine may cause changes in moods, emotions or psychological states.

· Knowing their behavior is being measured may sensitize them to experimental conditions and treatments.

Field Experiments

· The settings for field experiments are vastly more diverse than for lab experiments.

· Field experiments are less obtrusive—subjects may not even know they are participating.

· Field experiments provide far less control over the experimental setting.

· They don't suffer from the severe artificiality typical of lab experiments.

· Control of threats to internal validity is more difficult with field experimentation.

· Threats to external validity are often better controlled in field experimentation.

· Field experiments are constantly underway without anyone becoming aware of them.

· Some such experiments are simple and straightforward; others very complex.

Experimental Designs

· Pseudo-Experimental Designs

· Post-Measure Only, Experimental Group Only

· Pre- and Post-Measure, Experimental Group Only

· They're not true experiments.

Threats to Internal Validity

· External Events Over Time

· Bias: During the experiment, an external event other than the treatment, may cause a difference between the pre-measurement and post-measurement.

· Control: Avoid the seriously flawed, "Experimental Group Only" design in favor of a genuine, experimental and control group design.

· Internal Processes Over Time

· Bias: Changes within subjects during the experiment, aside from external events, may cause a difference between pre- and post-measurement.

· Control: Task and measure both experimental and control groups in the same way, at the same time and over the same time period.

· Pre-Measurement Sensitization

· Bias: The pre-measurement may cause subjects to be more or less sensitive to the treatment than they would be if there were no pre-measure.

· Control: Randomly assign subjects to treatments and use a post-measure only design or the four-group, six-measure design.

· Measurement Instability

· Bias: The measurement instrument or person doing the measurement may change in the interval between pre-measurement and post-measurement.

· Control: Use the same, standardized measurement instruments and procedures and the same human observers over treatment and control groups.

Systematic Selection

· Bias: Subjects aren't randomly assigned to the treatment or control group, so prior to the treatment, there are systematic differences between groups.

· Control: Randomly assign subjects to treatment groups and when that's impossible, match or assign subjects to treatments as closely to random as possible.

· Experimental Attrition

· Bias: Subjects assigned to some treatment groups withdraw at a higher rate than those in others or in the control group.

· Control: Strive to make the treatment and control groups' tasks and conditions equally difficult or demanding.

· Regression to the Mean

· Bias: Some subjects have extreme pre-measure scores merely by chance, so when they're tested again, the second measure will, on average, be less extreme.

· Control: Include the whole groups on pre- and post-measures, rather than post-measuring only those with extreme pre-measure scores.

Experimental Designs

· Pseudo-Experimental Designs

· Post-Measure Only, Experimental Group Only

· Pre- and Post-Measure, Experimental Group Only

· They're not true experiments.

· They fail to control the sources of bias.

· Genuine Experimental Designs

· Pre- and Post-Measure, Experimental and Control Groups

· Post-Measure Only, Experimental and Control Group

· These are true experiments.

· They control threats to internal validity.

· The Ultimate Experimental Design

· The Four Group, Six Measurement Design

· This is a combination of two genuine experimental designs.

· Both treatment and control pairs are conducted simultaneously.

· Non-Equivalent Groups Designs

· Post-Measure Only, Non-Equivalent Groups

· Pre- and Post-Measure, Non-Equivalent Groups

· These designs lack random assignment of subjects to groups.

· They're imperfect, yet they are useful and practical.

· Time Series Designs

· Single Group, Pre- and Post-Measurement Series

· Two Non-Equivalent Groups, Pre- and Post-Measurement Series

· These designs use multiple pre- and post-measurements.

· They are virtually always used for field, not lab experiments.
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