
includes one independent variable with two conditions: a control group that uses some
baseline tool and an experimental group that uses a research tool. A key property of this
experimental design is that every participant receives the exact same materials, instruction,
tasks, and environment, except for which tool they receive. If there is a difference in the
outcomes between the two groups, one can then make a strong claim that this was due to the
research tool and nothing else. (Of course, providing the exact same materials is often not
possible without harming validity: for example, comparing a new IDE to an existing IDE by
stripping all of the features from the existing IDE that are not present in the new one would
be disorienting to users of the existing IDE and an unrealistic comparison, as occurred in Ko
and Myers (2009). An experimental design is therefore partly a compromise between realism
and control).

Designing a tool evaluation experiment involves several key components (each discussed
in later sections):

1. Recruitment (Figure 1.1, Section 3). Marketing materials, such as an e-mail, poster, or
advertisement, are commonly used to entice people to participate.

2. Selection (Figure 1.2, Section 3). Inclusion criteria are used to filter potential partic-
ipants and determine if they are part of the intended population. For example, a tool
intended for web developers might set inclusion criteria to be people with at least a
year of experience in both JavaScript and PHP.

3. Consent (Figure 1.3, Section 4.1). If a researcher is at an academic institution, they are
likely required to first obtain some form of human subjects approval that evaluates the
ethical aspects of the experiment design. Researchers must complete and submit forms
describing the experiment in detail, including a consent form that gives participants
information about the study to help them decide whether to participate.

4. Procedure (Figure 1.4, Section 4). The procedure for the experiment determines what a
participant will do from the beginning of an experiment to its end. The design of the
procedure should include a script detailing what the experimenter will (and will not) say
throughout the experiment, or alternatively, written materials that a participant will read.

5. Demographic measurements (Figure 1.5, Section 4.2). Surveys and interviews are
common ways of collecting and measuring demographic variables. This data can be

Fig. 1 A canonical design for a tool evaluation experiment with two conditions and a set of tasks. The circles
represent human participants; the white circles are those that satisfy the inclusion criteria. This design includes
one independent variable and two conditions. The resulting data set is listed at the bottom
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