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Aviation history provides an apt metaphor for the state of Rasch measurement practice, and its potential
future. Flying was initially widely believed to be nothing but a spectacular and dangerous fad. Few saw in it
any potential for the huge industry that it is today. The current state of Rasch measurement practice is quite
akin to daredevil barnstorming in that the field is focused on isolated demonstrations of disconnected techni-
cal effects. Only when the analogues of air traffic control, airports, support staff, training programs, text-
books, and partner industries (hotels, restaurants) are in place will Rasch measurement come into its own as
the technical medium of awidespread industry. The point at which current practice tips into a new paradigm
depends on the realization of operationally validated theory in a supportive social context. The paper closes
with speculations on what crossing Rasch measurement’s tipping point might entail.
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Inthe early daysof aviation, pilotsflew their
planesaround the countryside, attracting attention
with stunts, landing in fields, and charging locals
afeefor aride up into the wild blue yonder. As
the technology and familiarity with it advanced,
flying became morereliable and public trust grew.
But in the beginning, flying was widely consid-
ered nothing but adangerousfad. Few believed it
would ever evolve into a routine and global in-
dustry serving millions of customers.

Current Rasch measurement practi ce defines
something of an anal ogous daredevil barnstorm-
ing stage in the evolution of measurement tech-
nology. Ace Winsteps, RUMM, and ConQuest
pilots skim the treetops, fly under bridges, |oop-
the-loop, and perform other amazing feats of in-
variance, unidimensionality, and model fit, sup-
ported by their necessary and sufficient statistical
mechanics. Pilots, crews, and passengers all get
off the ground and experience great thrills, but
no one actually goes anywhere.

Why not? Well, the most obvious reason is
that therearen’t any airports, or any of therest of
the air traffic control infrastructure of facilities,
standards, and communications needed for co-
ordinating activities across a far-flung network.
Thefact is, there are (almost) no networks con-
necting the sites from which Rasch flights take
off and land. Successful individual flightsgivea
few thrills, or solve an immediately pressing
problem, like crop dusterskilling boll weevilsin
therural American south’s cotton fieldsin 1920.

So just aswastrue of thefirst airplane manu-
facturers, each Rasch workshop takes advantage
of the same scientific principles in developing
itstechnology, but is obliviousto the opportuni-
ties that exist for systematically deploying that
technology to doitsjob, connecting peopl e sepa-
rated by time and space into acommunity of in-
dividuals held together by a common language
and practices, and differentiated by their variable
skillsand imaginations.

Theairline industry evolved as public trust
and familiarity with avionics grew. That growth
was directly related to experience, and the
technology’svisible utility in World War |. Simi-

larly, asisolated pockets of researchersand scale
users gain experience with their measurement
constructs, they will eventually find the ways
through which their different brands of airplanes
will be able to land and take off from the same
airports, using universally shared communica-
tions protocols and aviation procedures.

There aretwo likely ways in which we will
realize this goal, just as there are two different
forms of standards found in the International
System of Weights and Measures (referred to as
the metric system, or the Systeme Inter-
nationale—Sl—for short). The only remaining
instance of a standard based in aconcrete exem-
plar is that of mass. At the end of the 19" cen-
tury, the kilogram was defined as the mass of a
cubic decimeter of water at sealevel, and isnow
defined by the mass of aplatinum-iridium proto-
type. Every metric weight scaleiscalibrated via
traceability to this reference standard. Though
thereare asyet no instances of an analogouskind
of traceability to oneinstrument’sparticular item
content accepted as the reference standard defi-
nition of a construct in the human sciences, it
may be possible to create thiskind of a network
of interconnected instruments.

The kind of reference standard traceability
most commonly found inthe metric systemisthe
absolute standard, in which the construct is de-
fined mathematically in terms of lawful propor-
tionate rel ationships known to hold between vari-
ables. This kind of standard makes traceability
to the reference standard portable, since anyone
with the right equipment can reproduceit at will.
In the Rasch context, the realization of absolute
standards will take more than the equating of in-
struments. It will take construct theories capable
of accurately predicting new items' calibrations
on sight, at the first encounter, in the same way
that any well-designed and -piloted plane can take
off and land at any airport.

There seems to be a widespread misper-
ception among Rasch measurement practitioners
that rigorous measurement theory replaces the
need for rigorous construct theory. Many articles
and conference presentationsfail to say anything
about the construct, the rational e structuring the



item hierarchy, or even the item content, seem-
ingly on the basis of the assumption that fit to
the model and areliability coefficient complete
thetask of instrument caibration. But, on the con-
trary, the maxim, “there is nothing so practical
asagood theory” (Lewin, 1951, p. 169), comes
into its fullness of meaning only when the prop-
erties of aconstruct are understood well enough
to makethe quantitative value of any instance of
that construct recognizable for what it is at the
point of use by any user.

Airline pilots, for instance, know how to fly
planes, but are unlikely to know how to build
them, and are even lesslikely to be able to make
generalizations from aerodynamic theory in the
manner of an engineer or aircraft designer. Even
so, pilots licensed to fly a particular class of
planes can handle any plane of that type from
any airport suited for it, carrying any group of
passengers who number within a certain limit.
Studentsin apilots' school learn to fly commer-
cial airlinersin particular trainersand simulators,
but arelicensed to fly any aircraft of agiven class.
Passengers, in turn, are able to fly from placeto
place with little or no concern for the particular
airlineor airport involved, or who the pilot, stew-
ardess, mechanic, or ticket agent is. Each differ-
ent group of people plays a different role and
recounts adifferent story of itsinteractionswith
avionic technology, and so comprisesan alterna-
tivefacetinthe“fractionally coherent” narratives
of avionic technoscience (L aw, 2002). Evenwhen
most or al of the relevant audiences find their
interests embodied in the technology and they
lend their support to its devel opment and deploy-
ment, it still may not get off the ground, as Law
(2002) shows to have been the case with the
TSR2, aBritish military aircraft.

Similarly, test and survey design not only
should conform with established scientific prin-
ciples, but end users should be provided a stan-
dardized technology that unifies the principles
and applications of that technology for theentire
field. Such innovations might be introduced by
one or more of the barnstorming and crop dust-
ing pilotsthemselves, just as DeltaAirlines was
born in the 1920s. But what do we have to do to
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effect atransformation anal ogousto that charac-
terizing the emergence of the airline industry?
At what point will Rasch measurement cease to
be a phenomenon of disconnected barnstorming
events and become an essential component of
unified industries?

Finding the Tipping Point

To borrow Gladwell’s (2000) terms, who are
the Rasch innovators, mavens, connectors, and
salespeoplewho will develop the new ideas, pro-
vide the information resources, bring peopl e to-
gether, and takeit all to market? What istherel-
evant frame of reference for focusing others
attention on the most salient aspects of the new
ideas? How many times does the basic message
have to be repeated before it sticks? Where is
the point at which Rasch measurement will be
pushed over itstipping point, out of its dazzling
but local displays of technical wizardry to more
mundane but practical, effective, and intercon-
nected routine applications?

Rasch’s tipping point isin fact well defined
asthedifference between three cellsand thefourth
inatwo-by-two table showing the overlap between
ungeneralized and generalized know-how and
know-why (Lapré and Van Wassenhove, 2002).
Ungeneralized know-how combined with
ungeneralized know-why is the worst case, and
amounts to little more than firefighting, rushing
from one crisis to another. Most studies of test,
survey, and performance assessment data using
true scoretheory and multi-parameter IRT arehere
inthiscell of thetable, sincetheir descriptive ori-
entation ties them to individual groups of items
and examinees/respondents. In the firefighting
orientation, thereisneither any generalized know-
how concerning instrument craftsmanship, nor any
generalized theory of the variable.

Ungeneralized know-how combined with
generalized know-why gives nothing but
unvalidated theories; there are |ots of ideas and
talk, but problems are solved one-by-one, locally.
Generalized know-how combined with
ungeneralized know-why providesartisan skills;
people know how to do things, but they cannot
explain why what they do works, and they can-
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not apply their techniques outside of agiven do-
main, as they have no effective theory.

Rasch measurement theory and practice gen-
erally vacillates between these two cells in the
table. Virtually all applications of Rasch’s mod-
elsfall in the artisan skills cell, where research
has arrived at a generalized understanding of a
variable, but no one understandsthe variablewell
enough to write a construct specification equa-
tion for it. Here, aplane that flies has been built,
but the aerodynamics of lift are not well enough
understood for anyone else to build one without
copying exactly what the Wright brothers did.

Conversely, virtually all Rasch theory falls
into the unvalidated theory cell, wherelogic has
arrived at a simple and beautiful mathematical
expression, but no one has shown it to have any
generalized practical value. Thiswould beasitu-
ation wherein aerodynamicsiswell understood,
the planeflieslike adream on paper, but the plane
cannot be built, or it doesn’t have any landing
gear, or an airport to land at.

Thetipping point, the place we are all trying
togo, isinthefourth cell, where generalized know-
how combineswith generalized know-why in op-
erationally validated theories. Thisisthe point at
which the variable is understood well enough to
automate item writing, where the mathematical
regularities comprising variation in the construct
are so well understood that theoretical and em-
pirical item calibrations correlate .85 and higher.
This is the point at which end users completely
unaware of the principles structuring the variable
are nonetheless able to employ technicaly ad-
vanced instrumentsthat provide quantitative mea-
sures at the point of use in a reference standard
metric shared by everyone working in the field,
fromcliniciansto patientsto accreditorsto payers
to administrators to researchers to textbook writ-
ers, from teachersto studentsto parentsto princi-
palsto researchersto curriculum experts.

How will Rasch measurement surpass the
tipping point into theworld of operationally vali-
dated theories? Plainly, by focusing effortsfrom
within the adjacent cells of artisan skills and
unvalidated theories. As has been shown timeand

again, well-designed instrumentswith itemswrit-
ten by peopl e experienced with the construct can
result not only in highly reliable measures, but
close study of the overall meaning shared by all
of the itemsin an empirically calibrated hierar-
chy can also suggest a theory of the construct
(Wright, 1994).

Repeated qualitative observation of apattern
inaprocessor repeated seriesof eventsisinfacta
common way in which testable hypotheses con-
cerning atheoretica construct emerge. Sometimes
the qualitative patterns are in fact early efforts at
quantification, but they might also emerge from
focus sessions, conversations, or conceptua analy-
sis. When the construct-rel evant know-why iscom-
bined with rigorous measurement know-how, re-
search can lead to finely tuned instruments, rich
theoretical descriptions, precise mathematical for-
mulations of the absolute standard to which all
measures can be referenced, and a new degree of
practicality at the point of use.

This is approximately what has been hap-
pening in the domains of reading theory (Wright,
Stenner, and Vanezky, 1995; Burdick and Stenner,
1996), developmental theory (Dawson, 20023,
2002b), cognitive theory (Wright and Stone,
1979; Carpenter, et al. 1990; Green and Kleuver,
1992; Green, Kleuver, and Wright, 1994;
Embretson, 1996; Stenner and Stone, 2003), and
genetics (Markward, 2004; Markward and Fisher,
2004). In each of these areas, rich theoretical un-
derstandings of qualitative patterns were com-
bined with strict tests of the invariant
generalizability of those patterns, and resulted in
what could yet prove to be absolute standards to
which all measures might someday be traced.

But elaborating avalid quantitative theory, in-
tegrating know-how and know-why in an effective
technology, isitself not enough to crossthetipping
point, as the example of the British TSR2 military
aircraft (Law, 2002) shows. One of the crucid fac-
torsin reaching the tipping point iswhat Gladwell
(2000) callsstickiness. the number of timesames-
sage has to be repeated before it is remembered.
Marketing experts commonly hold that even the
simplest advertising message hasto be encountered
seven times beforeit is remembered.



An effective way of framing the problem of
stickiness is to think of it as requiring an agent
like acontagiousvirus, something that will cause
the spread of a social epidemic. What is the in-
fectious agent sticky enough to spread the core
idea, the meme or self-reproducing unit of cul-
tural evolution (Dawkins, 1976), of better mea-
surement? It cannot be stressed enough that the
answer to thisquestion followsentirely from the
way stickiness depends on recognizability. New
informationismost readily absorbed and retained
when expressed in familiar terms, images, and
symbols, when it takes up peopl€e'sown concerns
in their language.

Rasch measurement has the special advan-
tage of both embodying and facilitating the pro-
cess of learning through what we already know,
which enables it to tap deeply and widely held
presuppositions about the creation of meaning
(Fisher, 2003b, 2003c). Though this might seem
to ensure that the Rasch meme will eventually
cometo infect virtually every medium of human
relating, the point at which it will cross its tip-
ping point remains an open question. Someone,
somewhere, at sometime, some group of mavens,
connectors, and sales people, is going to trans-
late the Rasch meme by dropping extraneous
details and exaggerating others so that its deeper
meaning becomesintuitively obvious, accessible,
useful, and contagious on amass scale.

Wide scaleinfection by the Rasch memewill
be built on models, estimation methods, software,
fit statistics, education and training programs,
textbooks, conferences, research publications,
mentoring, applications, instrument equatings,
etc., but these alone are insufficient to the task.
These are the tools needed by the mavens and
their wide-ranging knowledge of everything
Rasch; the connectors and their ability to bring
people with problems together with those with
solutions; and the sales people and their ability
to get ideas across.

But also of vital importance is the fact that
these people—us—use their tools in the context
of ashared community, a haven of safe but criti-
cal airing and nurturing of new practices, an in-
cubator for our contagious meme. We often un-
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derestimate the importance of this context, but
our distributed collective memory produces quite
tangible group-level harmonic effectsthat no one
of uscan produce alone (Wegner, 1991; Hutchins,
1995). These effects are profoundly and deci-
sively central to scientific advance (Latour,
1995). The extent to which we cooperatively
work together to create common methods, tools,
and languages defines the extent to which we
magnify small effectsinto large ones. The extent
towhich we competefor the spotlight, or for spe-
cial credit with respect to thisor that innovation,
defines the extent to which we reduce small ef-
fectsto even smaller ones.

Conclusion

Despite the advances represented by works
documenting the combination of generalized
know-how and generalized know-why in opera-
tionally validated theories, much remains to be
donein bringing thiswork into widespread prac-
tical use. Latour (1987) shows how metrological
centers of calculation coordinate the calibration
of reference standards and enroll various audi-
ences as members participating in networked
communities of inquiry and practice. Others
(Daston, 1992; Shapin, 1994; Biagioli 1996)
show how vital trust isin the history of science,
sincethecredibility of agreement between theory
and experiment depended largely on a moral
economy and the effectiveness of unstated social
norms. It isin fact difficult to imagine how any
standard of communication or political associa-
tion, whether a spoken language, an alphabet,
radio transmission specifications, a profession,
or the metric system, could be formed in the ab-
sence of what is broadly considered social capi-
tal (Coleman, 1988; Putnam, 2002).

These issues define the task before us. The
planesareinvented and proven, and aerodynamic
theory is understood, but there are no airports,
standardized aviation procedures, air traffic con-
trollers or communications, or even sufficient
taxis, hotels, and restaurants avail ableto service
those ready, able, and willing to take advantage
of the new technology. The technical know-how
and know-why cannot in and of themselvesim-
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prove the practice of measurement. For that, we
need social capital. The availability of advanced
training programsin, and introductory bookson,
Rasch measurement; widespread demands for
increased accountability in education, health care,
government, and corporate practice; research on
the philosophy and history of effective measure-
ment; the comparability of resultsacross repeated
applications of the same models to different in-
struments measuring the samething; publishers’
products integrating Rasch-calibrated assess-
mentswith instructional and clinical applications;
and higher expectations as to what can be
achieved in measurement are all contributing to
increasesin Rasch measurement’s social capital.

It would seem that we are in the process of
making a transition from a stage dominated by
early adopters to one dominated by a broader
audience of new, younger measurement consum-
ers, and more conservative users, just asthe 1990s
was marked by the transition from a stage domi-
nated by the original innovatorstothat of theearly
adopters. Thisconjectureis supported by thefact
that Bond and Fox’s (2001) highly accessible
Rasch measurement text sold out at the Ameri-
can Educational Research Association’s annual
meeting againin 2004, for thethird year in arow.

Are Rasch measurement modelsjust ahandy
set of statistical tools that provide some conve-
nient mathematical propertieswhen they happen
to work? Many, perhaps most, of those using the
models might agree. Others seeinthe modelsthe
potential for a fundamental clarification of the
objectsof the human sciences. After al, itisprob-
ably no coincidence that the second scientific
revolution occurring in the nineteenth century
(Brush, 1998; Kuhn, 1961/1977, pp. 219-20) fol-
lowed closely on the heels of the emergence of
the metric system and its consummation of the
union of mathematics and measurement (Roche,
1998, p. 145; Fisher, 2003a).

Might a similar scientific revolution be in
store for the human sciencesin the wake of com-
mon metricsfor reading, writing, and mathemat-
icsin education, for health and quality of lifein
health care, and for skillsand innovationin busi-
ness? What kind of a global political economy

might be possible if we can make the growth of
human, social, and natural capital just as scien-
tifically accountable as financial and manufac-
tured capital isnow?If health, happinessand joy,
fun and loving kindness, truly re-creative enter-
tainment, and productive functionality arereally
as measurable as they seem to be in so many
Rasch applications, and the social capital needed
for mobilizing these measuresis made available,
we might yet see a new epoch in the history of
humanity, one marked by amore consistent inte-
gration of theory and practice, of mathematics
and philosophy, of peace, justice, and spiritual
satisfaction. The greatness of a people is mea-
sured by the dimensions of its aspirations. Dare
we aspire to be the measure of al things? Dare
we not?
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