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Editorial

This issue of the Journal of Outcome Measurement (JOM) includes
articles covering a variety of applications of measurement and Rasch
analysis. Measurement in the psychosocial sciences is addressed by
William P. Fisher, Jr., Ph.D. and he presents some thought provok-
ing concepts and questions for the field of measurement. Your re-
sponses to these will be published and submitted to the author for
comment. The remaining articles present a range of applications of
Rasch measurement to physician work, cognitive growth and devel-
opment, patterns of disability and ordinal scales, providing a superb
overview of the power of measurement and in particular of the Ra-
sch methodology.

Please consider the JOM for publication of your measurement and
outcome studies.
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This article raises and tries to answer questions concerning what objectivity in psychosocial
measurement is, why it is important, and how it can be achieved. Following in the tradition of
the Socratic art of maiuetics, objectivity is characterized by the separation of meaning from
the geometric, metaphoric, or numeric figure carrying it, allowing an ideal and abstract entity
to take on a life of its own. Examples of objective entities start from anything teachable and
learnable, but for the purposes of measurement, the meter, gram, volt, and liter are paradigmatic
because of their gencralizability across observers, instruments, laboratories, samples,
applications, etc. Objectivity is important because it is only through it that distinct conceptual
entities are meaningfully distinguished. Seen from another angle, objectivity is important
because it defines the conditions of the possibility of shared meaning and community. Full
objectivity in psychosocial measurement can be achieved only by attending to both its
methodological and its social aspects. The methodological aspect has recently achieved some
notice in psychosocial measurement, especially in the form of Rasch’s probabilistic conjoint
models. Objectivity’s social aspect has only recently been noticed by historians of science,
and has not yet been systematically incorporated in any psychosocial science. An approach
to achieving full objectivity in psychosocial measurement is adapted from the ASTM Standard
Practice for Conducting an Interlaboratory Study to Determine the Precision of a Test Method
(ASTM Committee E-11 on Statistical Methods, 1992).
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“With the prospect of the development of a framework for merging

scales ahead, the real problem is, of course, determining how the
convergence of scales is to be accomplished, if, indeed, it can be
accomplished at all.” (Wegener, 1982, p. 41)

Future generations will wonder how it ever came to pass that summed
ratings were mistaken for measures. In contrast with most uses of the word
“measure,” the size and meaning of summed ratings’ unit of measurement
are dependent to unknown extents on the particular persons measured, the
particular questions asked, the particular rating scale categories employed,
and other factors, such as the particular clinician making the observations,
or the facility where treatment is provided. Not only are these alleged mea-
sures scale-dependent and sample-dependent, they are commonly treated
as interval or ratio measures, when they are not. They are ordinal, meaning
that the data support only comparisons of rank order, not comparisons of
amount.

Though they incorporate various unexamined dependencies and consist
of a unit of measurement of unknown and changeable size, little, if any-
thing, in the way of quality assessment and improvement is ever offered for
psychosocial measures, largely because changes to the scale would also
change the scale-dependent unit of measurement, making new data incom-
mensurable with old. The inability of the method of summated ratings to
deal with missing data is its primary practical flaw, compromising not only
the commensurability of the scores, but the objectivity of comparisons based
on them, the capacity to establish universal metrics referenced by all instru-
ments measuring a particular variable, opportunities for removing variation
in rater harshness or leniency from the measures, and the adaptive adminis-
tration of scale items selected for their particular relevance to the individual
measured.

As demands for accountability in education and health care continue to
mount, more and more idiosyncratically and arbitrarily scored tests, health
status, patient satisfaction, quality of life, and functional assessment instru-
ments are added to the already cacophonous psychosocial measurement Tower
of Babel. Recently, a number of articles have offered technical arguments for
not treating ordinal data as interval, showing how the lack of a constant unit
difference in the raw scores can lay the “foundations of misinference” (Merbitz,
Morris and Grip, 1989; Fisher, 1993; Michell, 1990, 1997; Silverstein, Fisher,
Kilgore, Harvey and Harley, 1992; Stucki, Daltroy, Katz, Johannesson and
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Liang, 1996; Wilson, 1971; Wright and Linacre, 1989; Zhu, 1996). Because
of his concern that sociology is founded on unstable inferential bases, Wilson
(1971, p. 433) strongly asserts that

the task of developing valid, reliable interval measurement is not a
technical detail that can be postponed indefinitely while the main
efforts in sociological research are devoted to substantive theory
construction; rather it is the central theoretical and methodological
problem in scientifically oriented sociology.

This article is intended to show that the task of developing valid, reliable
measurement does not stop at the point where ordinal data are transformed
into scale- and sample-free interval measures in instrument calibration stud-
ies. Interval measures taken alone, isolated in different samples of persons
and items in separate laboratories with no reference standards for metric
range and unit or for data quality, do not solve the central theoretical and
methodological problem of the psychosocial sciences.

The task of psychosocial measurement has another aspect that remains
virtually unaddressed, and that is the social dimension of metrology, the
networks of technicians and scientists who monitor the repeatability and
reproducibility of measures across instruments, users, samples, laborato-
ries, applications, etc. For the problem of valid, reliable interval measure-
ment to be solved, within-laboratory results must be shared and
communicated between laboratories, with the aim of coining a common
currency for the exchange of quantitative value. Instrument calibration
(intralaboratory repeatability or ruggedness) studies and metrological
(interlaboratory reproducibility) studies must be integrated in a systematic
approach to accomplishing the task of developing valid, reliable interval
measurement. Accordingly, this article will first pose the question concern-
ing what objectivity in psychosocial measurement is; then it will address the
questions of why it is important, and how it can be achieved.

What is objectivity in psychosocial measurement?

The popular distinction between subjective and objective measures
(McDowell and Newell, 1996, p. 14) is more like a bad novel than anything
that has to do with the history of science and reason (Heidegger, 1967, p.
99: Lakoff and Johnson, 1980). Common usage in health care outcome
measurement holds that self-reported satisfaction, attitude, or health status
measures are subjective, and blood pressure, body temperature, height, and
weight are objective. This sense of the subjective as allegedly unobservable,
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internal, or mental, and of the objective as allegedly observable, concrete,
and material, has nothing to do with the philosophical senses of subjectivity
and objectivity that have made science possible. Objectivity is not concrete-
ness, and subjectivity is not the idiosyncratic experience of an individual.

Methodologically, the problem of objectivity in psychosocial measure-
ment has much in common with the problem of objectivity in geometrical
measurement faced by Plato 2500 years ago. Plato drew from his teacher
Socrates’ sense of objectivity as a matter of maiuetics (midwifery). As is
recounted in the Theaetetus (149a-151e), Socrates saw his task as one of
aiding in the birth of ideas, and checking them to see whether “the off-
spring of ... thought is a false phantom or instinct with life and truth”
(150c). Plato applied Socrates’ method to the problem of line segments of
irrational length, as the hypotenuse of a right isosceles triangle must be.
Plato realized that irrational numbers are not false phantoms simply be-
cause they represent line segments that cannot be made commensurable
with other line lengths, no matter how precisely they are drawn, as was
held by the Sophists and Pythagoreans. Plato showed that irrational num-
bers have just as much objective existence and mathematical validity as
rational numbers insofar as they come alive with meaning in the context of
geometry. Plato then restricted the instruments of geometry to the com-
pass and the straightedge because only these, and not the mechanical de-
vices employed by Sophists and Pythagoreans for copying and manipulating
figures, allowed the meaningful, abstract ideality conveyed by the figures to
separate from them and take on lives of their own (Fisher, 1992).

All measurement must therefore be recognized as indirect, since ab-
stract ideas are never observable in and of themselves. It has long been
recognized that the objectivity of weight, for instance, is “customarily de-
termined by watching a pointer on a scale. No one could truthfully say that
he ‘saw’ the weight” (Guilford, 1936, pp. 1-19; Andrich, 1990; Rasch,
1977, p. 68; Rehfeldt, 1990, p. 117). Even perception itself, because it is a
process of selectively focussing attention, is a reading, and hence inter-
pretation, of the world, making all of the implications of hermeneutics
(interpretation theory) relevant to science (Heelan, 1972, 1983a, 1983b,
1983c; Ihde, 1991; Stent, 1981; Nicholson, 1984; Fisher, 1988, 1991, 1992;
Weinsheimer, 1985).

Objectivity is not a special epistemological advantage that physical
measures have over measures of human abilities, attitudes, or health. None-
theless, data from rating scales filled out by clinicians are typically consid-
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ered more objective than self-reported data because observations are tied. to
concrete clinical indicators, such as the percent to which someone with
disabilities is functionally dependent on a caregiver.

Following Socrates and Plato, then, we see that objectivity has a meth-
odological aspect characterized by the abstract and ideal stability, repeat-
ability, and reproducibility of a unit of measurement within and across
samples, instruments, laboratories, operators, environmental conditions,
etc. But objectivity does not happen by itself or exist in nature apart from
human culture and technology. It emerges only from within particular kinds
of Socratic conversations, conversations that can be deliberately crafted
by those who value them. Perhaps because of the transparency of instrp-
ments (Bud and Cozzens, 1992), the invisibility of technicians (Shapin,
1989), and facile assumptions about the mathematical relation of numbers
to the things they represent (Duncan, 1984; Fisher, 1992; Merbitz, et al.,
1989; Michell, 1990, 1997; Wilson, 1971; Wright and Linacre, 1989; Zhu,
1996), the psychosocial sciences lack the social networks of technicians
who focus on converting experiments into governable instruments, and
then on maintaining and improving the stability of the instruments’ units
of measurement across all of the possible sources of variation. The social
and methodological senses of objectivity will be explored in more detail
before taking up the why and the how of objectivity.

Social Objectivity

Without embarking on a long excursion into the large literature on the
topic (Ackermann, 1985; Bernstein, 1983; Brown, 1977; Bud and Cozzens,
1992; Daston, 1992; Daston and Galison, 1992; Hacking, 1983; Heelan,
1965, 1983a, 1983b, 1993; Hesse, 1972; Thde, 1991; Kuhn, 1970; Latour,
1989; Mendelsohn, 1992; Schaffer, 1992; Shapin, 1989; Todes and Dreyfus,
1970; Wise, 1988), it must be pointed out that both of objectivity’s primary
aspects, the social and methodological, must be incorporated into any sci-
ence that hopes to be quantitative. Although in current Rasch measuremept
practice objectivity is defined in purely methodological term;, success in
quantification cannot be restricted to the use of Well—craft§d m;truments
that meet specific mathematical requirements for parameter invariance (see
next section).

In addition to methodological objectivity, quantitative success must also
require groups of people who 1) agree on methods for assessing data qqal—
ity, 2) agree on quantitative unit sizes and ranges, 3) agree on the skills
required for instrument use, and who 4) circulate reference standard samples
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and instruments among themselves, maintaining and enhancing the stan-
dards according to longstanding and widely accepted methods of conducting
interlaboratory consistency trials (ASTM Committee E-11 on Statistical
Methods, 1992; Mandel, 1977; Mandel, 1978; Wernimont, 1977; Wernimont,
1978). As O’Connell (O’Connell, 1993, p. 166) puts it,

The challenge to social scientists is to stop taking the universality of
entities like the volt for granted, and to start treating the volt like the
society which it truly is—a distributed collective connected by con-
tinually renewed structured relations of exchange and authority.
Scientific entities are not universal until scientists or their techni-
cians take the trouble to make them so.

Similarly, Widmalm (Widmalm, 1995) says that

Technical reliability depends on the organization of people. Scien-
tific conventions, such as standards, are both agents of unity and
products of agreement. . . . The adoption of standards reflects the
adoption of laboratory cultures. Precision is the result not only of
individual technical prowess, but of networks of scientists who rely
on an infrastructure of workshops and bureaucracies.

And Schaffer (Schaffer, 1992) says that

The physical values which the laboratory fixes are sustained by the
social values which the laboratory inculcates. . . . In milieux such as
those of Victorian Britain the propagation of standards and values
was the means through which physicists reckoned they could link
their work with technical and economic projects elsewhere in their
society. Instrumental ensembles let these workers embody the val-
ues which mattered to their culture in their laboratory routines. In-
tellectualist condescension distracts our attention from these
everyday practices, from their technical staff, and from the work
which makes results count outside laboratory walls.

Even in the field of historical metrology, “weights and measures officials are
almost never discussed, and if they are they receive only brief mention as a
footnote to a presentation of the units” (Zupko, 1977, p. xiv). Thus, the
social sciences do not have objective units of measurement that are univer-
sally recognized and accepted at least in part because they do not take the
trouble to circulate and evaluate well-calibrated instruments and samples of
known value for conformity with the chosen standards.

As social studies of science and technology continue to focus on the roles
played by instruments and technicians in sustaining the physical sciences’

-
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universal units of measurement, a context and need will be created for the
emergence of methods that test numbers produced by rating scale instru-
ments for the mathematical invariance required for establishing universal units
of measurement in the psychosocial sciences. Methods already in place (ASTM
Committee E-11 on Statistical Methods, 1992; Mandel, 1977, Mandel, 1978;
Wernimont, 1977; Wernimont, 1978) for evaluating the consistency of physi-
cal measures and calibrations within and across laboratories, samples, opera-
tors, etc. provide a model for how to create, maintain, and improve universal
metrics for specific variables accessed via rating scales (Fisher, 1997b). In
addition to these methods, and in addition to the technicians interested in
fostering networks of social objectivity, the psychosocial fields employing
rating scale instruments must also pay strict attention to a more fundamental
level of methodological objectivity.

Methodological Objectivity

L. L. Thurstone’s (Thurstone, 1959, p. 228) 1928 definition of objec-
tivity in measurement is as relevant now as ever:

One crucial experimental test must be applied to our method of
measuring attitudes before it can be accepted as valid. A measur-
ing instrument must not be seriously affected in its measuring func-
tion by the object of measurement. To the extent that its measuring
function is so affected, the validity of the instrument is impaired
or limited. If a yardstick measured differently because of the fact
that it was a rug, a picture, or a piece of paper that was being
measured, then to that extent the trustworthiness of that yardstick
as a measuring device would be impaired. Within the range of ob-
jects for which the measuring instrument is intended, its function
must be independent of the object of measurement.... If the scale is
to be regarded as valid, the scale values of the statements should
not be affected by the opinions of the people who help to construct
it. This may turn out to be a severe test in practice, but the scaling
method must stand such a test before it can be accepted as being
more than a description of the people who construct the scale.

Thurstone’s method of paired comparisons came very close to providing the
tests needed to establish whether or not scale-free person measurement, and
sample-free instrument calibration, had been achieved. Other ways of stating
Thurstone’s requirement for scale-free measurement were offered by Jane
Loevinger (Loevinger, 1947) and Louis Guttman (Guttman, 1950). Guttman
says that the “definition of a scale ... requires that each person’s responses
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should be reproducible from his rank alone,” “rank” referring to a position ina
distribution defined by the person’s summated ratings, or score. For this repro-
ducibility to occur, the order of the items on the instrument cannot be depen-
dent on the particular person measured, just as Thurstone required.

The works of Thurstone and Guttman have become part of a tradition
in measurement theory that continues to the present (Bradley and Terry,
1952; Cliff, 1973; Krantz, Luce, Suppes and Tversky, 1971; Luce and
Tukey, 1964; Lumsden, 1980; Michell, 1990; Perline, Wright and Wainer,
1979; Wright, 1997). The admitted and recognized problem with this line
of theory development is its requirement of an absolute, deterministic or-
der to survey questions. As Guttman (Guttman, 1950, p. 63) says,

Murphy, Murphy, and Newcomb further note that, ‘As a matter of
fact there is every reason to believe that none of the rather com-
plex social attitudes which we are primarily discussing will ever
conform to such rigorous measurement.” Perhaps such a belief
may account for the fact that the mass of current attitude research
pays little or no attention to this fundamental rationale. The com-
mon tendency has been to plunge into analysis of data without
having a clear idea as to when a single dimension exists and when
it does not. For example, bivariate techniques—Ilike critical ratios
and biserial correlations—are commonly used to find items that
‘discriminate” and to determine ‘weights,” without testing whether
or not the multivariate distribution of the items is actually indicative
of a single dimension.

This comment dates from 1950, but could just as easily be applied to the
vast majority of today’s psychosocial measurement applications. What
Guttman calls plunging into data analysis without checking to see whether a
single dimension exists to support the meaning of a summated score is still
far more common than not. Even when some concern is paid to dimension-
ality, it is usually approached by means of factor analysis, which does noth-
ing to test for or establish scale-free measurement.’

Applications of Thurstone’s method of paired comparison are today
practically nonexistent, and Guttman scaling often requires rejection of more
than half of the data gathered as unscalable, so it too is rarely used. In 1946,
Gulliksen (Gulliksen, 1946) unsuccessfully tried to revive the paired com-
parisons method and bring it to the attention of his colleagues. Cliff’s (Cliff,
1973) review of advances made during the 1960s in measurement theory
considered a paper by Luce and Tukey (Luce and Tukey, 1964) thatused a
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Thurstonian approach in reinventing fundamental measurement one of the
two most seminal works of the period. Cliff had to admit his “disappoint-
ment that more advantage has not been taken of the [opportunities offered
by the theory].”

In 1990, Michell (Michell, 1990, p. 67) essentially repeated Cliff’s re-
mark, contending that psychologists “have failed to realize the significance
of Luce and Tukey’s (1964) development” of “a new kind of fundamental
measurement.” Echoing Guttman, Michell (Michell, 1990, p. 130) says,

In general psychologists have ... found refuge in quantitative meth-
ods that, because they assume more, demand less foundational re-
search as the basis for their application. Methods that always yield
a scaling solution, like the method of summated ratings, are al-
most universally preferred to methods which ... do not produce a
scaling solution when they are falsified by the data. Surprisingly,
vulnerability to falsification is commonly deemed by psycholo-
gists to be a fault rather than a virtue.

Part of the problem in convincing psychologists and others to treat the
quantitative status of a variable as a falsifiable hypothesis has been the
complexity of the theories and methods available for testing such hypoth-
eses and creating data amenable to such tests, besides the unavailability of
simple and easy-to-use software for these kinds of data analysis.

In contrast with the problems associated with deterministic approaches to
measurement, probabilistic models for measurement worked out by Georg
Rasch (Rasch, 1960; Rasch, 1961; Rasch, 1977) and built on by his students
and colleagues (Andersen, 1980; Andrich, 1978a; Andrich, 1988; Fischer,
1973; Fischer, 1974; Fischer and Molenaar, 1995; Wright, 1968, 1977b; Wright
and Masters, 1982; Wright and Stone, 1979) are much simpler and applicable
to many kinds of data, with software (Adams and Kboo, 1995; Allerup and
Sorber, 1977; ASC, 1996; Andrich, 1997; Andrich, Lynne and Sheridan, 1990;
Glas and Ellis, 1995; Gustafsson, 1979; Kelderman and Steen, 1988; Linacre,
1995, 1998; Smith, 1991b; Wright and Linacre, 1995; Verhelst, 1993; Wu,
Adams and Wilson, 1996) that has been undergoing continuous improvement
for over 30 years. Relationships between Rasch’s models and Guttman scal-
ing, Thurstone’s method of paired comparisons, Luce and Tukey’s additive
conjoint measurement principles, and Fisher’s notion of sufficiency are well-
known (Andersen, 1977; Andrich, 1978b; Andrich, 1985; Andrich, 1988;
Brink, 1972; Brogden, 1977; Englehard, 1984; Englehard, 1994; Fisher and

‘Wright, 1994; Green, 1986; Keats, 1967; Perline, et al., 1979; van der Lin-

den, 1994; Wilson, 1989; Wright, 1980, 1997).




536 FISHER

Rasch’s entry into measurement theory hinged on the use he was able
to make of Fisher’s (Fisher, 1922) notion of statistical sufficiency, provid-
ing, in effect, a formal mathematical basis for Thurstone’s “crucial experi-
mental test” and for Guttman’s sense of reproducibility, though Rasch was
apparently unfamiliar with Thurstone’s and Guttman’s works at the time.
Rasch was primarily a mathematician, but had worked with Fisher in Lon-
don in the 1930s and was impressed by the mathematical implications of
sufficiency. When Rasch was asked to help solve some educational mea-
surement problems in Denmark in the 1950s, he made a point of making
sure that the measures were statistically sufficient estimates of ability. He
focussed on sufficiency because, as he (Rasch, personal communication
recorded in Wright, 1980: xi1) later said,

When a sufficient estimate exists, it extracts every bit of knowl-
edge about a specified feature of the situation made available by
the data as formalized by the chosen model. ‘Sufficient’ stands for
‘exhaustive’ as regards the feature in question.

What is left over when a sufficient estimate has been extracted
from the data is independent of the trait in question and may there-
fore be used for a control of the model that does not depend on
how the actual estimates happen to reproduce the original data....

The realization of the concept of sufficiency, I think, is a substan-
tial contribution to the theory of knowledge and the high mark of
what Fisher did.... His formalization of sufficiency nails down the
... conditions that a model must fulfill in order for it to yield an
objective basts for inference.

Sufficiency can be illustrated via the simple example of any common, ev-
eryday measurement task. Whenever a ruler, bathroom scale, or thermom-
eter is read, what one 1s 1n effect doing is asking, “Is the indicator at or
above here?” for every hash mark on the number line. Responses of “Yes”
to this question are assigned a score of “1" and responses of “No” a score
of “0". The measure is the sum of these scores. The fundamental and ines-
capable requirement of measurement is that the pattern of “Yes " and “No”’
responses on the instrument, and on any other instrument measuring the
same variable, be reproducible from the score alone. Summary scores ca-
pable of meeting this requirement are sufficient statistics.

Instead of treating sufficiency as an assumption that can be ignored,
Rasch turns it into a requirement that enables checks on the extent to which
the requirements for measurement have been met in every response (Adams

T
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and Wright, 1994; Gustafsson, 1980; Ludlow, 1985; Smith, 1986, 1991a,
1994; Wright, 1977b, 1985, 1997; Wright and Masters, 1982; Wright and
Stone, 1979). Control of the model follows from the fact that scores imply
specific patterns of response if they are sufficient statistics, with the easiest
tasks most likely to be succeeded on, and the most difficult ones, least
likely. When data contradict the model, it is not the model that is at fault,
if we value sufficiency, generalizability, objectivity, and the opportunity
for creating universal metrics, but the data. For instance, ambiguously
worded questions may provoke one response from some people, and an-
other response from others, quite apart from the consistency of their re-
sponses on other questions. Similarly, questions or tasks that are much too
easy or too difficult for an individual may provoke unexpected responses
through carelessness, guessing, or special strengths and weaknesses;
adaptively restricting questions to those of a difficulty close to the person’s
ability eliminates such problems.

Any use of summed ratings as measures assumes not only that these
ordinal data are interval measures, but that each score is a sufficient statis-
tic (Andersen, 1977). Rasch deliberately required sufficiency when he theo-
rized that 1) a person with a higher score than another (assuming a common
set of items) should also have a higher probability of success on any item,
and 2) an item with a higher score than another (assuming administration to
a common sample of persons) should also have a higher probability of being
succeeded on by any person. This is nothing but a formalization of what is
necessarily assumed whenever scores are treated as measures. Thus,

for anyone who claims scepticism about ‘the assumptions’ of the
Rasch model, those who use unweighted scores are, however un-
wittingly, counting on the Rasch model to see them through.
Whether this is useful in practice is a question not for more theo-
rizing, but for empirical study (Wright, 1977b, p. 114).

Each new application of a Rasch model poses the question of whether
counts of correct answers or of rating scale steps comprise useful and
manageable frameworks for observing and measuring amounts of ability,
attitude, or health. Eleven separate analyses of four different physical dis-
ability measures not only provide individual confirmations of the practical
utility of counting on the Rasch model, but they provide strong evidence
in support of the hypothesis that they measure the same variable, and could
do so in the same metric (Fisher, 1997a).

Because of widespread misunderstanding of what Rasch measurement

ﬁ .
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is, it is necessary to point out that the area of theoretical analysis relevant to
discussion of Rasch’s models for measurement is fundamental measure-
ment theory and related principles of mathematical invariance involving
statistical consistency and sufficiency (Andrich, 1988; Fisher, 1994; van der
Linden, 1994; Wright, 1977a, 1984, 1997). This point has been insuffi-
ciently appreciated in some summaries of the health measurement litera-
ture, where Rasch measurement mistakenly has been situated in the context
of Item Response Theory (IRT). Neither of two recent books (Streiner and
Norman, 1995; McDowell and Newell, 1996) makes any mention of
Thurstone’s (Thurstone, 1959) crucial experimental test, Fisher’s (Fisher,
1922) sense of sufficiency, or fundamental measurement theory (Campbell,
1920; Luce and Tukey, 1964; Krantz, etal., 1971; Michell, 1990, 1997), all
of which are commonly related to Rasch measurement (Andrich, 1978b;
Andrich, 1988; Brogden, 1977; Englehard, 1984, 1994; Fisher and Wright,
1994; Perline, et al., 1979; van der Linden, 1994; Wright, 1980, 1977a;
1984, 1997; Wright and Masters, 1982; Wright and Stone, 1979). All of the
reasons listed by Streiner and Norman (Streiner and Norman, 1995, p. 187)
as to why Rasch measurement has not seen more application are mistaken.
In fact, their claim that “latent-trait theory has not been widely used in test
construction” contradicts the fact that Rasch measurement has been used
for as long as 30 years by researchers at American College Testing, Educa-
tional Testing Service, the Psychological Corporation, and American Guid-
ance Services; by educational research groups in Australia, Britain, Denmark,
Israel, Malaysia, the Netherlands, South Africa, and elsewhere; and by school
boards in Chicago, New York, Phoenix, Portland (OR), Minneapolis, and
elsewhere.

As a result of the confusion about measurement theory, Streiner and
Norman (1995, pp. 186-7) mistakenly attribute, or at least seem to attribute,
Rasch measurement’s advantages, such as scale-free measurement proper-
ties, to IRT, and IRT’s shortcomings, such as the need for large sample
sizes, to Rasch measurement. IRT models are not theories of scale-free
measurement because they incorporate parameters, intended to describe
item functioning, that “destroy the possibility of explicit invariance of the
estimates” (Andrich, 1988, p. 67, Wright, 1977a; Wright, 1984; Fisher,
1994), meaning that scale-dependencies can and do remain in data fitting
IRT models with 2 or 3 item parameters.

Regarding sample size, even one of the founders of IRT, Frederic Lord
(Lord, 1983) recognized and accepted the value of Rasch models in the
analysis of small data sets, since large samples are often required for mul-
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tiparameter IRT models’ estimates to converge. Streiner and Norman also
are mistaken in claiming that data from “chained” questions, ones in which
responses to different questions are interdependent, cannot be modelled to
provide sufficient statistics because this kind of data violate the “assump-
tion” of local independence. On the contrary, there is considerable interest
among Rasch theoreticians and practitioners in just these models (Linacre,
1991a; Linacre, 1991b; Verhelst and Glas, 1993).

In accord with the IRT perspective, both Streiner and Norman (1995,
p. 187), and McDowell and Newell (1996, p. 22), incorrectly view the
need for experimental tests of parameter invariance as an inconvenient
limitation. Both books try to justify abandoning Rasch’s prescriptive mea-
surement requirements in favor of other, less restrictive models that better
describe the data, when data do not provide sufficient statistics and so do
not fit the model specified.

IRT models parameters that abandon sufficiency and the prescription
of measurement requirements, in favor of improved description of the data
at hand. O. D. Duncan (Duncan, 1984, p. 217), a sociologist and social
measurement expert with a long career in survey research, objects to this
approach, saying

In my view, what we need are not so much a repertoire of more

flexible models for describing extant tests and scales ... but scales

built to have the measurement properties we must demand if we
take ‘measurement’ seriously. As I see it, a measurement model
worthy of the name must make explicit some conceptualization--

at least a rudimentary one--of what goes on when an examinee

solves test problems or a respondent answers opinion questions;

and it must incorporate a rigorous argument about what it means

to measure an ability or attitude with a collection of discrete and

somewhat heterogenous items.... Thurstone explicated the mean-

ing of measurement as it might accomplished by such an instru-
ment. Rasch provided the formalization of that meaning.

The reasons for this contrast between IRT’s focus on data description and
measurement theory’s concern with data prescription are probably rooted
in the value that educational measurement has historically placed on con-
tent validity (hence IRT’s fitting of models to data), which is not shared by
the mathematician’s (Rasch) and the physicist’s (Wright) valuation of con-
struct validity (fitting data to models) (Fisher, 1994). Paraphrasing Michell
(Michell, 1990, p. 130), IRT models are another example of the general
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dislike in the psychosocial sciences for scaling methods that do not provide
a measurement solution when they are falsified by the data. Hopefully, the
growing interest in Rasch measurement is a sign that vulnerability to falsifi-
cation may soon be deemed more of a virtue than a fault.

Why is objectivity in psychosocial measurement important?

The scientific advantages of objective measurement include data quality
assessment and improvement, scale-free and sample-free units of measure-
ment, and universal metrics. Alongside the scientific advantages associated
with objective measures are several practical advantages. These follow prima-
rily from the capacity of Rasch’s models to take missing data into account.
Probabilistically modelled scale-free measurement standards make it possible
for every health measurement information need to be met with numbers that
mean the same thing, within the error of measurement, no matter which brand
instrument the measures come from (Cella, Lloyd and Wright, 1996; Fisher,
Harvey, Taylor, Kilgore and Kelly, 1995; Fisher, Harvey and Kilgore, 1995,
Fisher, Eubanks, and Marier, 1997; Fisher, 1997a; Gonin, Lloyd and Cella,
1996; Grimby, et al., 1996; Segal, Heinemann, Schall and Wright, 1997; Tennant
and Young, 1997), and no matter which particular collection of calibrated
items is administered (Choppin, 1976; Fisher, Harvey, Taylor, et al., 1995;
Lunz, Bergstrom and Gershon, 1994; Kelderman, 1986; Masters, 1985; Smith
and Kramer, 1992; Wright and Bell, 1984). No technical barriers prevent users
from adapting instruments to their needs in order to obtain with the greatest
efficiency the most reliable and relevant information possible. Instead of adapt-
ing our needs to the demands of the measurement technology, it is now possible
to adapt the measurement technology to our needs.

In adaptive measurement, a survey respondent, examinee, clinical ob-
server, examiner, or computer selects items for administration based on
information concerning the intended application, special needs of the re-
spondent, or the most efficient targeting of the instrument (Choppin, 1976;
Esdaille, Shaw, Smith and Valgeirsdottir, 1994; Lunz, et al., 1994; Reckase,
1989; Smith, et al., 1994; Weiss, 1983; Weiss and Kingsbliry, 1984; Wright
and Bell, 1984; Wright and Douglas, 1975). Given a set of calibrated items
presented in measure order, respondents or raters could be instructed to
provide at least some minimum number of ratings, with the understanding
that items irrelevant to the respondent’s lifestyle, culture, or treatment needs
could be skipped, as could items representing tasks far too easy or difticult
for the person to perform. This procedure can be implemented using either
paper-and-pencil or computerized instruments, but it appears that the com-
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putational advantages of networked, handheld devices will be crucial to
making adaptive measurement widespread.

There is another advantage of the use of calibrated item banks, one
related to the way in which the embodiment of crucial experiments in in-
struments has been crucial to the creation of consistently manageable and
observable phenomena in the history of science (Bud and Cozzens, 1992;
Thde, 1991; Price, 1986). Popular perceptions of the relation of science to
technology assume that technology is in some way a product of science.
Examination of the details of scientific practice reveals that the opposite is
more usually the case.

For instance, “thermodynamics owes much more to the steam engine
than ever the steam engine owed to thermodynamics,” and “the chemical
revolution resulted much more from the technique of the electric battery
than from the careful measurements or new theories of Lavoisier” (Price,
1986, pp. 240, 248). In the same way, the widespread availability of stan-
dard health status constants, embodied in universally-accessible comput-
erized banks of calibrated items and expressed in scale-free, sample-free,
and variable-specific common metrics, could provide a focus in the theory
and practice of health care that could lead to significant new public health
advances, especially in the area of lifestyle-based preventive care.

Because each of the many diverse groups using functional assessment
data (Costich, 1993) understandably want instruments that provide the level
of detail they find most convenient for their purposes, health care has be-
come overpopulated with functional status and health status scales, each of
which measures in its own unit. This situation will need to change as medi-
cal records become, first, computerized on centralized, hospital-specific sys-
tems, and then transferred to decentralized, virtual patient records accessible
from any terminal in the world with a link to the global network; information
will have to be communicated via standardized content and structure if it is
to be understood by all potential users (Board of Directors of the American
Medical Informatics Association, 1994; ASTM Committee E-31 on Com-
puterized Systems, 1996; Fisher, 1996, 1997¢). If functional status mea-
sures are to play any role in this context, it will be only insofar as general,
scale-free units of measurement can be brought to bear. If the current array
of incommensurable health status measures were placed in that context,
they would probably cease to be of any use, and could possibly become
barriers to effective health care. The many existing successful applications
of objective psychosocial measurement’s item banking and instrument equat-
ing methods present a hopeful future for universal metrics of health status
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measurement.

Objective psychosocial measurement data quality standards also make
it possible to evaluate instruments in terms of the consistency of the data
they produce, the extent to which they are relevant to the population of
interest, and the range of error in which their measures must be inter-
preted. If existing instruments produce relatively inconsistent ratings in
one or another area, new items can be developed to replace those introduc-
ing the inconsistencies without making the old data incommensurate with
the new (Holm and Kavanagh, 1985; Wright, 1993; Wright and Stone,
1979). If a new instrument extends the range of measurement to include
persons with more extreme abilities or attitudes, the value of that instru-
ment is made far more evident by equating it with existing instruments
than by correlating the old and new instruments’ raw scores. In fact, if the
old instrument is seriously off-target, very low correlations might result,
and the new instrument might be mistakenly judged to measure a different
variable than the old. A new instrument might increase the specificity of
observations and lower measurement error accordingly.

One of the most recently developed practical advantages of Rasch
measurement concerns multifaceted models that adjust measures for varia-
tions in raters’ and judges’ propensity to assign harsh or lenient scores
(Linacre, 1989; Linacre, 1995). Ithas long been recognized that judges can
introduce as much variation into examinees’ scores as exists in the differ-
ences among the examinees’ abilities (Cason and Cason, 1984; Edgeworth,
1890; Linacre, 1989, pp. 6, 21; Ruch, 1929; Ruggles, 1911). Even in the
best of circumstances, with well-trained raters and a carefully designed in-
strument, agreement among judges on ratings is far from perfect (Borman,
1978; Linacre, 1989, p. 21).

Despite the lack of agreement, judges are often remarkably consistent
in their ordering of item difficulties and person abilities (Lunz, Stahl and
Wright, 1996), making it possible to include variation in judge rating be-
havior as a parameter in a Rasch model. Multifaceted models have been
successfully applied to measurement problems in several fields (Linacre,
Englehard, Tatum and Myford, 1994), including professional certification
(Lunz, Wright and Linacre, 1990; Lunz, et al., 1994; Lunz, et al., 1996;
Lunz and Stahl, 1993a; Lunz and Stahl, 1993b; Stahl and Lunz, 1996),
occupational therapy (Fisher AG, 1993, 1994b; Fisher AG, et al., 1994a;
Fisher and Fisher, 1993), sports performance (Fisher PB, 1993; Fisher PB,
1995); public speaking (Tatum, 1991), aesthetic judgment (Myford, 1989),
medical clerkship evaluations (Fisher, Vial, and Sanders, 1997), and edu-

o
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cation (Hess, 1995; Englehard, 1992; Myford, Marr, and Linacre, 1996;
Myford and Mislevy, 1995). Multifaceted Rasch models make it possible
to assess and improve the quality of data from any number of identifiable
but uncontrollable factors that consistently influence the outcome of the
measurement process. Experimental designs incorporating these models
can be expected to more clearly identify and remove sources of unwanted
variation, thereby better isolating and estimating treatment effect sizes.

How is objectivity in psychosocial measurement attained?

Standards organizations such as ASTM identify two basic phases in the
calibration of objective measurement systems (ASTM Committee E-11 on
Statistical Methods, 1992; Mandel, 1977; Mandel, 1978; Wernimont, 1977;
Wernimont, 1978), a practice known as metrology. The first of these phases
is intralaboratory calibration, corresponding to the methodological level of
objectivity described above, which tests the hypothesis that a single math-
ematically invariant variable is measured by an instrument. The ex-
tensive literature on Rasch measurement is focussed primarily on the
intralaboratory calibration of tests and rating scales. Accessible introduc-
tory texts on Rasch measurement (Wright and Masters, 1982; Wright and
Stone, 1979) can be combined with software (Wright and Linacre, 1995)
and thoroughly illustrated examples that make it easy for beginners to get
started. A promising new offering in this regard is Bond and Fox’s (2001)
new book.

Attention is only just beginning to be focussed on the second phase in the
calibration of objective measurement systems, involving the social aspect of
objectivity. The possibility that the intralaboratory phase might not be the whole
story of objective measurement began to arise when a common construct was
noticed in separate calibrations of the physical disability subscales of the Patient
Evaluation Conference System (Harvey and Jellinek, 1981; Silverstein, etal.,
1989; Silverstein, etal. 1992; Kilgore, et al., 1993) and of the Functional Inde-
pendence Measure (Hamilton, Granger, Sherwin, etal., 1987; Heinemann, et
al., 1991; Heinemann, Linacre, Wright, Hamilton and Granger, 1993; Heinemann,
Linacre, Wright, Hamilton and Granger, 1994; Linacre, Heinemann, Wright,
Granger and Hamilton, 1994; Wright, Linacre and Heinemann, 1993). Subse-
quent common sample equating of the two instruments showed that they could
measure in a common metric (Fisher, et al., 1995; Smith, 1998). Further re-
search examining the variable structures of four instruments calibrated in eleven
separately-conducted studies produced an average correlation of .93 among the
item calibrations (Fisher, 1997a). A trial application of ASTM interlaboratory
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precision assessment methods on a sample of these data (Fisher, 1997b) pro-
vides further confidence in the likelihood of creating universal metrics for the
measurement of physical disability, and beyond that variable to others measured
using rating scale mstruments.

What sufficiency looks like

Although a complete implementation of a Rasch analysis cannot be devel-
oped here, some of the basic concepts can be touched upon. Table 1 presents
some hypothetical data organized in Guttman’s scalogram pattern, with the
data ordered vertically by the respondents’ or examinees’ scores, and hori-
zontally by the items’ scores. Because these data result in a pattern of over-
lapping triangles of 1s and Os, they are conjointly ordered. The most difficult
item, with the lowest score, is the least likely to be succeeded on for any
person, no matter what their ability. Similarly, the easiest item, with the high-
est score, is the one most likely to be succeeded on by any person. Con-
versely, the person with the lowest score is the one least likely to succeed on
any item, and the person with the highest score, most likely. Both the person
and item scores are sufficient statistics since they allow reproduction of their
associated patterns of responses to within an error of measurement (not esti-
mated here).

The natural logarithm of the odds of success for the persons, and of
failure for the items, as shown in Table 1, expresses the measures and cali-
brations in a common unit of measurement. This makes it possible to interpret
a measure in terms of the likelihood of success on an item. For instance, a
person with a measure of 0.00 logits, in the middle of Table 1’s measurement
continuum, has about a 50-50 chance of success on the three items in the
middle of the scale, buta greater chance of success on the easier items (those
with calibrations lower than 0.00), and a lesser chance of success on the more
difficult items (those with calibrations higher than 0.00).

In addition to logit estimates of person ability and item difficulty, most
Rasch measurement software provides error estimates and model fit (statis-
tical consistency, or data quality) indices for each person and item. Errors
are largely a function of the number of times the unit of measurement 1s
consistently repeated within the responses comprising a person’s or item’s
data. More items and rating scale categories result in lower errors of mea-
surement, and more respondents result in lower calibration errors, in math-
ematically predictable patterns (Linacre, 1993; Woodcock, 1992).

The consistency established within the frame of reference shown in

T
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Table 1 also makes diagnosis of unintended events in the measurement
process possible. What if, for instance, one item’s or one person’s responses
varied between correct (1) and incorrect (0) randomly, with correct and
incorrect answers appearing equally often at both the easy and the difficult
ends of the scale? What if a person was succeeding on the most difficult
items and failing on the easy ones? What if the people with the lowest
scores were succeeding on a difficult item, and the people with the highest
scores were failing on it?

When data do not at least roughly conform to the pattern shown in
Table 1, ambiguous questions, respondent misunderstandings, data entry
errors, or other factors are introducing inconsistencies into the data that
prevent the scores from being sufficient statistics. Such failures to realize
the intention to measure are not reasons for abandoning the measurement
effort, and the associated failure to fit a Rasch model with such data is not
a justification for making do with a less exacting approach. Far from being
a failure of a Rasch model to work as it should, the detection of inconsis-
tent and insufficient response sets is the first step in what usually turns out
to be successful clarification of what was previously confused.

Calculating logits

Table 1 also shows how raw scores are transformed from their original
nonlinear and scale-dependent state into linear and scale-free logit mea-
sures. The logit is the log-odds unit, calculated by taking the natural loga-
rithm of the response odds. The natural logarithm is known as a two-stretch
transformation because, when applied to data distributed along a quantita-
tive continuum, it pulls cases in the tails of the distribution further away
from the center than it pulls cases in the middle of the distribution. The
natural logarithm has e (2.718) as its base, and is often used in accounting,
demographic studies of population growth, and economics; the bel and the
bar are examples of logarithmic measurement scales. The term “two-
stretch” refers to the way the log stretches out the tails of a distribution to
better display the proportionate value of changes at these extremes. Eco-
nomic studies of income, for instance, frequently find the distribution of
their numbers clustered near zero and trailing off gradually toward very
large numbers; the log is used to adjust this skew.

The value of the natural log’s two stretch transformation for medical
research is easy to appreciate via an example. Imagine two different experi-
mental treatments that address two different clinical problems. The first treat-

ﬁ_‘______—____ﬁ‘i
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ment would reduce the incidence of the problem by one-half of one percent,
from 50% of the population to 49.5%. The second treatment also reduces the
incidence of its associated problem by .5%, but in this case only 1% of the
population is affected to begin with, so the reduction from 1 to .5% amounts
to a 50% reduction in the incidence of the problem, whereas the first treat-
ment effects a reduction of only 1%. The second one-half of one percent is
clearly of much greater value than the first, and the logarithmic transforma-
tion makes that added value evident by the way it proportionately enlarges
unit size as the extremes of the distribution are approached.

Table 2 shows how the difference between logits varies across constant
differences between proportions. A difference of .0075 in the proportions is
equivalent to a logit difference of 1.4 at the extremes, but is only .03 logits
in the middle of the scale. Scale-free measurement incorporates these rela-

Table 1

Hypothetical data displaying the conjoint order needed for parameter con-
vergence and fit to_a Rasch Model

Items

Easy or agreeable to hard or disagreeable
Pers 1 2 3 4 5 6 7 8 9 10 | Scor P LogitMeas
1 1 1 1 1 1 1 1 1 1 0 9 9 220
2 1 1 1 1 1 1 1 1 0 1 9 9 220
3 1 1 1 1 1 1 1 0 1 0 8 .8 1.39
4 1 1 1 1 1 1 0 0 1 0 7 7 0.85
5 1 1 1 1 0 1 1 1 0 0 7 7 0.85
6 1 1 1 1 0 1 0 0 0 0 5 5 0.00
7 1 1 1 0 1 0 0 0 0 0 4 4 041
8 1 1 0 0 1 0 0 0 0 0 3 .3 -085
9 0 1 1 1 0 0 0 0 0 0 3 3 085
10 1 0 1 0 0 0 0 0 0 0 2 2 -1.39
Item
Score| 9 9 9 7 6 6 4 3 3 1
Scor2| 1 1 1 3 4 4 6 7 7 9
P A A A 3 4 4 6 7 7 9
Logit | 22 -22 -22 -09 -0.4 04 04 09 09 22
Calib :
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tive differences in the process of instrument calibration, and does not allow
them to be forgotten.

'The galculations shown in Table 1 display how missing data is accounted
for in objective measurement. Because the number of items administered is
included in the denominator when calculating the proportions P, it can vary
across persons with no effect on the linearity of the unit of measurement. The
number of items administered is also included in the error calculation, and
measurement error rises as the number of items decreases. ,

Equating for universal metrics

Fpr two or more instruments intended to measure the same construct, an
experimental test of the potential for equating can be undertaken if it is possible to
code the data from each instrument to point in the same direction, so that a higher
rgtmg means the same thing (typically, more functional independence, satisfac-
tion, etc.) for the data from each instrument. Partial credit models (Wright and
Masters, 1982; Masters, 1982; McArthur, Casey, Morrow, et al., 1992; Zhu and
Kurz, 1 994) implemented by many of the available computer programs (see above)
make it possible for the instruments to employ different numbers of rating catego-
ries. The number of categories might also vary across items within an instrument
and even if the instruments or items do have the same number of categories, the};
do not have to mean exactly the same thing, as long as they are consistently coded
so that a higher rating means more independence, for instance.

With this observational framework in place, then the instruments must
be used to produce data from a common sample of patients. If there are more

Scores are sums of the 1s and Os. In order to estimate the difficulty of the items, the
score is converted into a count of the number of persons failing (Scor2). Proportions (P)
are the scores divided by the number of items for the persons, and by the number of
persons for the items (both are 10 in this example). The logit calibrations (Logit Calib)
and the logit measures (Logit Meas) are the natural logarithm of the odds (P/1-P) of
failure for the items, and of success for the persons. For more information, see Chapter
2 in Wright and Stone (1979, pp. 28-45), or Bond and Fox (2001)..

Table 2
Logits from Proportions
Proportion Logit Proportion Logit
0025 -5.989 9975 5.989
.01 -4.595 .99 4.595
02 -3.892 .98 3.892
05 -2.944 95 2.944
10 -2.197 90 2.197
25 -1.099 .75 1.099
49 -.040 51 .040
4925 -.030 5075 .030
50 .000 .50 .000
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than two instruments, it is not necessary to administer all of them to every
patient, but each instrument must be linked to every other, if not through a
common sample then through common equating toa third set of items.

The data from each instrument must then fit a probabilistic measure-
ment model and generate stable item scale values that can be set (anchored)
at their positions on the common measurement continuum. When datg frorp
items that were not designed to fit a probabilistic model are analyzed in this
way, substantial problems in instrument quality often need to be addressed
before it is possible to move on to the creation of scale-free measurement
standards. Using scatter plots to study the relative performances of the
instruments on the common sample rated illuminates their respective quali-
ties, which aids in evaluating their measurement characteristics and the quan-
titative properties of the variable (Bland and Altman, 1986; Ottenbacher
and Stull, 1993; Wright and Masters, 1982).

When data from several instruments fit a common measurement model,
and so are shown to measure the same thing, then it is reasonable to treat all
of the items as coming from a single bank and to equate them ona common
metric. When the quality of this calibration is satisfactory, then the indi-
vidual instruments’ item scale values can be anchored at their cocalibration
positions to produce measures in the metric of the scale-free measurement
standard (Cella, et al., 1996; Fisher, 1997a, 1997b; Fisher, Harvey, Taylor,
etal., 1995; Fisher, Eubanks, and Marier, 1997; Fisher, Harvey, and Kilgore,
1995; Gonin, et al., 1996; Segal, Heinemann, Schall, etal., 1997; Tennant

and Young, 1997).

Moving into the future

These procedures are not difficult to implement, but are not yet widely
employed in classrooms, clinics, and research. If they were better known,
McDowell and Newell (1996, p. 80) would not have to lament the fact that

the development of ADL scales has been so uncoordinated. Many
scales have not been planned on a systematic review of the strengths
and weaknesses of previous instruments, and the definition of dis-
ability itself is more often assumed than clearly stated. The applica-
tion of these instruments does not seem to have led to a cumulative
understanding of the concept of disability, its relation to impairment
and handicap, or of the sequence in which changes in disability occur
asa patient’s condition changes.... We still know relatively little about
the overlap among the various measurement methods, and the few
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comparative studies that exist mainly review the older scales.

These flaws can be corrected by exploring the extent to which various
functional status measures involve the same constructs, and so can be
cocalibrated, or equated. Cocalibration is a coordination of existing instru-
ments that will elucidate their relative strengths and weaknesses; more clearly
define disability; accumulate a body of scientific knowledge on disability;
facilitate the study of disability in relation to impairment and handicap; and
improve communication about disability by providing a universal metric
that can function as a common currency for the exchange of quantitative
information.

It is often said that if you cannot measure, you cannot manage. In a
world where every brand of functional status instrument has its own idio-
syncratic measuring unit, and few persons employing these instruments
have a grasp of, or are able to apply, scale-free amounts of functional sta-
tus in their work, there is probably little actual measurement or manage-
ment taking place. Successful applications of probabilistic measurement
models to functional assessment data introduce reasons for believing that
populations of persons with disabilities can be matched with relevant scale-
free item hierarchies.

Research 1s progressing by identifying common hierarchies of similar
items from different instruments calibrated on different samples (Fisher,
1997a), as well as by evaluating data from two or more similar instruments
administered to a common sample (Cella, et al., 1996; Fisher, Harvey, and
Kilgore, 1995; Fisher, Harvey, Taylor, et al., 1995; Fisher, Eubanks, and
Marier, 1997; Gonin, et al., 1996; Grimby, et al., 1996; Segal, Heinemann,
Schall, et al., 1997; Tennant and Young, 1997; Zhu, 1996). Also in progress is
the drafting of a Proposed Standard Practice for Conducting an
Interlaboratory Study to Determine the Precision of a Psychosocial Test
Method (Fisher, 1997¢), and an accompanying glossary of measurement terms
(Fisher, 1996)*, both modeled after the ASTM E - 691 -92 standard practice
and its associated documents.

The vast majority of functional assessment data Rasch analyses to date
have been conducted in isolation from information on similar analyses of
similar instruments. This trend could continue until uniformities among
the item hierarchies is so obvious that not equating the instruments would
be foolish. On the other hand, if researchers would incorporate compari-
sons of the results of their Rasch analyses with the results of prior work,
progress toward the goals spelled out by McDowell and Newell (1989)
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would accelerate. After all, can any claim to objective measurement that
does not result in systems for applying nonarbitrary scale-free metrics at
any given relevant point of use really be considered valid and complete?

Footnotes

I Legend holds that in developing the method of paired comparisons and
coming so close to scale-free measurement, Thurstone stole fire from
the gods. In retribution they chained him to factor analysis (Lumsden,
1976).

> Common item sets and sample sizes are not necessary for successful
fit to a Rasch model, but are assumed in this statement for the sake of
simplicity.

3 Both are available from the author on request.
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