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The estimation of thresholds is the oldest project in psychophysics, and the search for ap-
propriate methodology has almost as long a history. There are two broad strategies for measuring
thresholds. The first (and earlier) is the construction of complete psychometric functions, in which
detectability or discriminability increases from zero or chance to perfect performance as a func-
tion of stimulus level or stimulus difference. In a detection experiment, a particular point on the
psychometric function is taken as the absolute threshold, and in a discrimination experiment, the
difference between two points is the difference threshold, or just noticeable difference. In both
cases, the slope of the function provides information about the reliability of the threshold estimate.
The second, more modern strategy is to use an “adaptive” procedure, in which stimulus values are
chosen on the basis of the observer’s previous trial-by-trial performance.

Many, many thresholds have been measured since the time of Weber and Fechner, but the
best way to find them quickly and accurately continues to be an active research question. How can
this ancient set of problems still be unresolved? The answer lies in changes in psychophysical the-
ory, statistical theory, computing power, and range of applications. First, it has long been known
that the use of different methods could lead to different psychometric functions and different
thresholds. Relating such discrepant outcomes requires a psychophysical theory, and powerful the-
ories of accuracy did not arise until Thurstone (1927). Many current approaches assume aspects
of signal detection theory, initially presented in the 1950s.

Second, the statistical theory underlying psychometric functions and parameter estimation
generally has advanced in recent decades with the development of bootstrap, jackknife, and re-
lated techniques. Other statistical approaches, such as maximum likelihood estimation, are older,
but have been applied to the problem relatively recently.

Third, the increasing power of computers enables a kind of stimulus control and data analy-
sis (including the statistical methods just mentioned) that were not available to earlier investiga-
tors. The use of computers to simulate adaptive algorithms has proved critical in uncovering the
(sometimes unexpected) implications of new testing procedures. Many current methods can claim
statistical optimality in some sense, although what is optimal always depends on characteristics of
the observer.

Finally, threshold measurement is increasingly conducted in populations that are special—
that is, are not healthy college students. Békésy audiometry, an old example of such an applica-
tion, sacrifices precision for speed, an acceptable compromise in the clinic. But as studies of an-
imals, infants, children, older participants, and those with sensory and cognitive impairments have
proliferated, it has become more crucial to make informed choices about the many parameters of
psychometric-function measurement.
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With two exceptions, the papers in this special issue were submitted to the journal as regu-
lar manuscripts, and in each case I served as the action editor for the first draft. The papers do
not, of course, circumscribe the entire area of threshold estimation, but all the important issues
receive some attention. The two invited articles, by Marjorie Leek and Stanley Klein, serve as
bookends for the collection. Leek’s paper provides an overview of adaptive methodology and is
intended both to orient the general reader to the field and to identify the specific contributions of
the content papers.

Klein’s “commentary” is more than a set of comments; rather, his reactions to the other pa-
pers are the warp on which his own contribution is woven. As a member of the editorial board,
Klein had already reviewed some of the papers, and when the possibility of a journal issue de-
voted to threshold estimation arose, I asked him to serve as co-editor. He was able to identify is-
sues that cut across many of the submissions, and his paper contains many new simulations of the
procedures that the other authors had proposed. In addition, his feedback as editor led to sub-
stantial changes in the conclusions of other participants. Although this collaborative effort was
carried on electronically, the level of interaction would be the envy of many a nonvirtual sympo-
sium.

Many readers of Perception & Psychophysics conduct experiments in which psychometric
functions or thresholds are measured, but fewer have explored the psychophysical methodology
they depend on as a research topic. Perhaps as a consequence, articles using adaptive and other
psychometric-function methods often employ methods that are not state-of-the-art. This collec-
tion of papers should alert a broader readership to current issues and provide an entry point into
a thriving literature.


