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sychophysical judgment is probably

the oldest area of psychology, and
some people think that its issues have
long since been settled. Most introduc-
tory psychology textbooks discuss Fech-
ner's logarithmic psychophysical law,
present the method of magnitude esti-
mation, and conclude ‘that Stevens’s
power law describes the relationship be-
tween physical and subjective magni-
tudes. These texts leave the impression
that psychologists now agree on how to
quantify human judgment and that Ste-
vens’ work has been uncontested for the
past 30 years. Poulton's book challenges
this simple picture by reviewing the fac-
tors that influence quantitative judg-
ments. Poulton’s (1968, 1979) earlier
reviews of this literature are extended
and updated in this new volume, whose'
emphasis is on all of the various ways that
an experimenter can get almost any
judgment for the same stimulus depend-
ing on exactly what is done in the exper-
iment.

The book opens with an overview of
how Poulton’s perspective differs from
that-of Stevens (1957, 1973). First. Poul-
ton distinguishes between judgments us-
ing “familiar units” (e.g., weight in
pounds) and judgments that are based on
discrimination among psychological val-
ues (e.g., loudness). The book expresses
the view. without much evidence, that
when judgments are made using familiar
physical units, they will be unbiased.
Second. whereas Stevens advocated ratio
judgments, power functions, and mag-
nitude estimations, Poulton disputes
these three aspects of Stevens'work. In-
stead, he sides with Fechner and argues
for a logarithmic psychophysical function
(in most cases), difference judgments, and
category ratings. These three departures
from Stevens are well backed by evi-
dence.

In my opinion, the book’s outlook on

contextual effects does not depart enough
from that of Stevens, who regarded them
as a “nuisance.” Poulton’s approach is
that factors that influence human judg-
ment are “biases” and that biases can and
should be ““avoided.” Unfortunately, the
theory of “avoiding bias” is not fully ad-
dressed in the book, nor is the philosophy
behind it properly developed. The term
is explained as follows:

Each chapter discusses the effect that a bias
has, and the mechanism that is responsible
forit. For simplicity, the name “bias’" is used
for both the effect and the mechanism. Thus
a particular bias is said both to specify a kind
of biased judgment and to produce the judg-
ment. (p. 4)

This usage of the term bias has four
unfortunate consequences. First, the
term has a moral connotation that sug-
gests that the experimenter did some-
thing “wrong.” Second. it evokes an im-
plicit theory that if the experimenter had
not “biased” the results, the “truth”
would have been revealed. Third. it sug-
gests that once the phenomenon has been
named. it has been explained. Poor
choices of names might prove resistant
to refutation. Fourth. it provides yet an-
other meaning for a term that has already
been used quite heavily in other ways.
After reviewing the contents of the book,
I will contrast the approach of Bias in
Quantifying Judgments with alternative
approaches.

Summary of biases

In each chapter, there is a simple model
of bias, empirical evidence illustrating
the bias, and a list of recommended pro-
cedures for “avoiding” the bias. Chapter
1 outlines situations that are considered
to lead to **valid” or “invalid” judgments.
A table in this chapter claims that when
the subject is judging physical units of
magnitude or subjective intervals (par-
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titions) or making linear responses, there
is “no problem.” However, magnitude
estimations of ratios of subjective mag-
nitude are regarded as invalid.

Chapter 2 gives an overview of biases
in judgments that are to be covered in
the later chapters. Chapter 3 reviews
biases in psychophysical methods (tasks).
Chapter 4 takes up the idea of subjec-
tively equal stimulus spacing and reviews
stimulus spacing and stimulus frequency
biases. The basic finding is that if the ex-
perimenter presents smaller stimuli with
greater frequency, a middle stimulus re-
ceives a higher judgment than if it is pre-
sented in the context of more frequent
larger stimuli. Poulton recommends pre-
senting equally spaced stimuli with equal
frequency or presenting each stimulus to
a different group of subjects.

Chapter 5 deals with centering biases,
in which the same range of responses is
centered on the midpoint of two or more
stimulus ranges or two or more ranges of
responses with different centers are cen-
tered on the midpoint of the same stim-
ulus range. These ideas are embedded in
the range aspect of Parducci’s (1968,
1974) range-frequency theory. Good ex-
amples are presented to illustrate these
phenomena. For example, a number of
experiments by different investigators are
reviewed to show that the noise level
judged annoying depends on the noise
levels of the stimuli presented to the
subject. If one wants strict noise stan-
dards, one should present subjects with
quiet noises only. Under those consid-
erations, the level of noise that would be
judged to be “annoving” would be at a
lower level than would be inferred in the
context of louder noises. The book’s sug-
gestion (p. 105) is to use only the stimulus
range with the midpoint at which the
“judgments are shown to be unbiased”
or to present only one stimulus to each
subject.

Chapter 6 discusses the logarithmic
response bias. The book expresses the
view that when subjects judge either
subjective values using the procedure of
magnitude estimation. judge ratios. judge
the loudness of tones, or use a category
rating scale with too many categories,
then the numerical judgments should be
transformed by a logarithmic function (as
if the judgments are an exponential func-
tion of subjective value). This chapter
also reviews the evidence on the ratio/
difference controversy and endorses
Birnbaum's (1982) conclusion that in
many cases, subjects judge differences,
despite instructions to judge “‘ratios’ or
“differences.”



Chapter 7 reviews evidence on “con-
:traction biases,”” which are akin to
regression effects. These biases cause a
stimulus to be judged as too close to the

average judgment or too close to the:

previous stimulus or for the standard to
be remembered as too close to the av-
-erage stimulus. The recommendation is
to counterbalance orders to try to average
out these biases or to present only a single
stimulus to each person.

Chapter 8 considers range-equalizing
biases. Subjects tend to map the stimulus
range onto the response range suggested
in the instructions or examples. In mag-
nitude estimation, this effect causes the
exponents of fitted power functions to
change, depending on the stimulus and
response ranges that the experimenter
chooses to present. Although such vari-
ation is seen as a challenge to Stevens’
approach to psychophysics, the book
recommends leaving the observers free
to choose their own range of responses.

Chapter 9 deals with transfer biases in
which other experiences in other situa-
tions may influence judgments within the
experiment. The book recommends
avoiding presentation of example stimuli
or responses or using subjects with pre-
vious experiences that might affect the
responses. Chapter 10 summarizes the
factors that influence power functions
and concludes that *“‘the case against
power functions is that they are not the
appropriate way of describing subjective
sensory magnitudes™ (p. 259).

Should bias be avoided?
If the book’s greatest strength is its sum-
mary of contextual factors that affect
judgment. its greatest weakness is its
failure to defend its thesis (that “"bias™
should be avoided) against rival ideas that
have been presented in the literature.
Poulton assumes that any reasonable
person would want to avoid bias. Because
“bias™ is a negative-sounding, value-
laden term. it sounds like something that
one shouid avoid. Procedures are sug-
gested throughout the book to suppos-
edlv avoid bias. without much consider-
ation of the idea that we should welcome
these so-called **biases’” as important data
for developing psychological theory.
For example. because pure tones vield

results that seemed incompatible with

one theory, the book suggests that “‘the
apparent logarithmic response bias in
judging pure tones is avoided by avoiding
judgments of pure tones™ (p. 152). An-
other approach would be to consider the
possibility that the data are correct and
that the theory might need revision.

aa
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To explore how the philosophy of
“avoiding bias” might work in another
field, consider the fact that the compass
needle does not always point to the azi-
muth projection of the North Star. Be-
cause the North Star is known to change
its position slightly during the night, we
could refer to this phenomenon as the
North Star bias. To “avoid” this bias, one
might recommend not traveling to places
on the earth where the compass and
North Star fail to align or obtaining only
one measure of North per day. Such pro-
cedures, clearly, would avoid only the
discovery of disagreements and would
not actually fix them.

Suppose contextual effects are true
psychological phenomena that would be
merely hidden or obscured by attempts
to “avoid” them. Do we really avoid
contextual effects by avoiding procedures
that reveal them? Would it really be best
to use only subjects who have never been
exposed to a stimulus or used numbers,
or are we better off to know exactly how
previous experience affects judgments
and to use this information in interpreting
the data?

It can be argued that there is always
some context. Therefore, the suggestion
to “avoid bias” amounts to choosing a
context. If different results can bhe ob-
tained in different contexts, then one has
the problem of knowing which result is
correct before one can recommend the
right context. However. if the answer of
the investigation is already known, why
do it? If one needs to know the proper
scaling before one can choose the proper
spacing, the philosophy of ““avoiding
bias™ seems circular.

Given the theory that the experi-
menter’s examples should not affect the
subject’s use of numbers, it might seem
proper that the experimenter should not
“bias” the subject by giving the subject
any ideas. However, from the theoretical
viewpoint that the examples are crucial
to the subject’'s behavior. the advice to
give the subject ““freedom™ to choose
seems like advising a researcher in a drug
test to let the subjects choose whether
to take the medicine or placebo without
telling the experimenter which one they
took. Such “‘freedom™ merely relin-
quishes control of the experiment to some
unknown, possibly confounded factors.

Between-subjects designs:

Avoiding or confounding context?
Because the stimulus spacing can affect
the judgment of each stimulus, Poulton
suggests that when the experimenter
does not already know the subjective

values of the stimuli, “‘the only way to be
sure of avoiding the stimulus spacing bias
is to restrict each group of observers to
judging a single stimulus™ (p. 93).

However, between-subjects designs
confound each stimulus in a different
context. In between-subjects designs, it
is possible for Group A to assign a higher
response to Stimulus A tHan Group B as-
signs to Stimulus B, yet a single group of
subjects would judge Stimulus B higher
than Stimulus A in a within-subject de-
sign. Such reversals of rank order (con-
trasting within- vs. between-subjects ex-
periments) led to a research program that
concluded that numbers cannot be com-
pared between different groups of sub-
jects without allowing for different judg-
ment functions in each group (Bimbaum,
1982; Mellers & Bimbaum, 1982, 1983).
This " conclusion directly contradicts
Poulton’s recommendations, but unfor-
tunately this controversy is not addressed
in the book.

Birnbaum (1982) discussed four ap-
proaches to the problem that experi-
mental design can determine the out-
come of an investigation. Between-sub-
jects designs attempt to avoid context by
having “no context,” but they end up
confounding the context, the stimulus,
and the subject. In a standardized design.
the conditions are fixed to specified lev-
els, so that all investigators will obtain
the same results. In a representative de-
sign, the ecology to which generzlization
is desired is sampled. and the designs
(stimulus distributions and covariations)
are chosen to resemble the world to
which generalization is desired.

The approach of systextual design is
to systematically manipulate the context
and to develop a theory to account for its
effects. This theory may postuiate that
some stimulus measures remain invariant
with respect to context. For example,
Birnbaum (197 4) derived a psychophys-
ical function from contextual effects
using range-frequency theory. He tested
whether all of the different stimulus—re-
sponse functions produced by different
stimulus spacings led to the same psy-
chophvsical function. The data appeared
to satisfy the invariance assumption. and
the context-free function so derived also
was successful in describing other phe-
nomena (Birnbaum, 1982).

The psvchology of contextual effects

To Parducci (1968). contextual effects in
judgment provide a model for under-
standing the psyvchology of human ex-
perience. Because judgments can be
maximized in a negatively skewed distri-
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bution, Parducci recommended that one
should select a life in which the best
events happen often. One should avoid
the opportunity to experience a rare and
wonderful event if one wants to be happy,
according to Parducci, because contex-
tual effects are not merely “biases” in the
assignment of numbers but real psycho-
logical phenomena of experience. A rare,
wonderful event will change how daily
life is perceived, not just how it is judged,
according to Parducci. Although the book
reviews Parducci’s experiments on the ef-
fects of stimulus frequency and stimulus
spacing, it does not address these philo-
sophical issues. The reader familiar with
the literature is left wondering where
Poulton stands on these issues.

Whether contextual effects can be at-
tributed to scale values that are compared
or combined or to judgments is a ques-
tion that seems akin to these philosoph-
ical, phenomenological issues (Mellers &
Birnbaum, 1982, 1983). Poulton’s treat-
ment of stimulus spacing effects does not
address whether the “biases’ are attrib-
uted to subjective values, responses, or
both.

For example, although stimulus spac-
ing affects the rank order of differences
in judgment, it may or may not influence
the rank order of judgments of “differ-
ences.” Mellers and Birnbaum (1982)

found that stimulus spacing affects dif-

ferences in judgments but not the rank
order of judged “differences” between
the same stimuli in the same contexts.
These results could be explained by the
theory that stimulus spacing within a di-
mension affects only the judgments but
not the scale values that underlie judg-
ments of “differences.”” Such a demon-
stration of contextual invariance of scale
values (but not judgments) seems to be
perhaps an aim of this book, but myste-
riously, the book does not advocate or-
" dinal analyses designed to separate judg-
ment functions from scale values.

Final comments

This book should be useful for research-
ers in the field of psychophysics, who will
be familiar with Poulton’s previous work
and the reiated literature. The book will
be difficult reading for those not already
familiar with psychophysics, a difficulty
that may not be overcome by the book’s
writing stvle. The book rarely uses the
past tense (even when reviewing early
theories and experiments}, presents few
equations, and intermixes theoretical.
empirical, and definitional statements
without clear delineation. Graphs, fig-

ures, and tubles, :owever, are used ef-
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fectively to illustrate the models, data,
and suggested procedures.

Overall, the book represents a valuable
contribution that will be important to
people who plan to quantify human
judgment and may not be aware of the
many ways in which context can affect
the results. For example, anyone who
thought that it would be easy to establish
standards of annoyance of noises will be
annoyed by the number of contextual ef-
fects documented so well in Poulton’s
volume. Although the suggestions for
dealing with contextual effects and
proper procedures for quantifying judg-
ment will remain controversial, the views
set forth in this volume deserve careful
study and discussion.
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