CHAFTER ONLE

Measurement Errors in Surveys

Quality .. vou knew what ir Is, val vou o't kooe what it is. But that's selfs
comtradictory. Bot some tlings are better thaa others, that is. they have more quality.
But when vowire sy what the quality is, apart from the things rhat have i, it all goes
poof! L Bulif veu can’t say what Quality is, how Qoo knows what it is, or how do
vt krevw that il evers exases? T e one knows what it is, then for all peacrical purposes
1t Joesi't exist at ab. Bor for all pracical purposes it really does exist . Obviously
sone tungs sre betrer than othces L bt what™s the “herterncss™ L So round and
rornd vou go. spranive mentad wheels and nowhere {inding gny place Lo get fraciiom
What the bell i= Quality? Whar is it?

Rabert M. Pisio, Zen qed the art of mororeycle nainrenanae (19743

Meagtrement iIssues are amony the most erilical i sctenfic research becanse analy-
sty and interproetution of cmpiricad paterns and processes depend ohimaely oo ihe
ability to develop high gquality measares thar accurately assess the phenumenon of
mterest. This may be more difficult in the social and bebavioral sciences as the phe-
nomena of interest are afien not well speciiied. and even whea they arve, the variables
rf interest are often diffienli i observe directly. Forexample, concepts like religiosity,
depression, intelligence. social status, attitudes, psychological welt bemg, functional
status, and personality may be diffienle to measure precisely becaase they largely
reflect unobserved processes, Fven aocial indicarors that are more often thought 1o
directly assess coneepis of nterest, g, variables Like education, or inemme. of ruce,
are Nt free of specification ervors, Claarly. the ability Lo deliue concepty precisely in
a conceptually valid way, the translation of these coneepia bito socdadd indicarors that
have an empirical ieferent. and the development of survey measares of these indica-
tors adl bear on the extent of measurement errors. In additon, measwrement problems
In social science are oo critically refated 1o the nattiee of the comummication and
cogiilive processes involved in gathering dats from respondents {e.g., Bradburn and
Dunis, 1984 Cannell, Mifler and Oksenberg, 1981 Krasnick, 1999; Schwarz, 1999,
13990, Sirken, Heremann, Schechter, Schwary, Tannr, and Tourangeauw, 1999 Sud-
man, Rradburn and Schware, 1996; Touwrangean, 1984 Tourangeay and Rasinski,
1988 Tourangean, Rips, and Rasinski, 200073,
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With its origins 16 I9thecentury Europe and pre-World War 1F American society,
survey tesearch plays an extraordinarily important role (o confemporary social sci-
ences throughout the workd (Converse, 1987), Vast amounts of survey Jdata are ¢ol-
Iected for many purposes, including governmental informanion, public apinion and
election surveys, advertising and marketing rescarch, as well as basic social scien-
tilic research. Some have even described survey research as the via regia for modorn
sowclald setence (Kaase, 1999, p, 2531 - the weal way of conducting empirical seience,
Many would disagree with the propaosition that surveys are the oy way W do social
science, but there would be hardly any dissent from the view thal sureey research
hay become ¢ mainstay for governmental planning, the rescarch of farge numbers of
acadernic social scientises, amd the livelibouds of growing nombers of pollsters, and
marketing and advertising researchers.

L.t WHY STUDY SURVEY MEASUREMENT ERROR?

The baste purpose of the survey method 15 1o obtain information from o sample of
persons o households on matters relevant o rescarcher or agency objectives. The
survey interview is conceived of as a setting in which the guesticn-answer format s
used by the researchier to obtain the desired information lrom o respondent, whether
i face-to-face inferview siluations, via relephone interviews, or in selt-administered
questionnaires. Many aspects of the information gathering process may represent
sources of measurement crmor aspecrs of survey guestions; the cognilive mecha-
nisms of infermation processing and roirieval; the modvationad context of the setting
that produces the mformation; and the response framesork in which the information
15 then transmitted (zec, e, Alwin, 19210 Alwin, 1992, Krosnick, 1999 Rrosnick
and Alwin, 987, 1988, 1989 Schaelfer, 19270 O Muircheartaigh, 1997).

Given the substaniial social and econamic resources invested cach yewr b data
cotlection o satisty social and sclentfic information needs. questions concerning the
quality of survey duta are strongly justitied, Without accurate and consistent mea-
surciment, the statisticad abulation and guonlitative analysis of survey data hardly
makes sense; yer there 13 a geveral lack of crmpirical information abour these probilems
and wery little available iofermadon on the reliability of measurement {rom large
scale population surveys for standard types of survey measures, For all the talk over
the pust decade or more concerning measoremend erroc {cg, Groves, 1984, 19491,
Biemer, Groves, 1 vberg, Mathiowetz and Sudman, 1991; Biemer and Stokes. 1091:
fyberg. Biemer, Coliing, de Leeuw, Dippo, Schwarz, and Trewin. 1997), there hay
been very Hitle empirical attention (o the mater. Indeed, one prescient Jiscussion of
CASUTC AR crrors in surveys even stated that “we know of no study using a general
population survey 1hat has auempted toy estimate the reltabilities of items ol the iypes
tvpically uscd in survey research™ (Bohrasicdt. Mobler, and MiiTler, 1987, p 171
K nowledge bas only recently buen cumnldating regarding the factors linked 1o the
guality of measurcment, and we hope this sipdy wil) contithute w this body of work,

krrovs eenr in virtnally all sorvey measurenient, rezardless ot coment, and the
factors contribiding 1o dilferences in unreliabilivy of measurcment are worthy of
serutiny. Tt s well known that stanstical analyses lynoring unreliahilicy of measures
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generally provide biased estimates of the magnitude and statistical significance of
the 1eats of mean differences and associations amoeng variihles. Although the resul-
ing btases tend w underesiiinae mean differences and the strength of relationships
nuking tests of bypoilieses more eoaservative, they wlse increase the probability of
fype Herrors and the consequent rejection of correct, scientifically vuluable hypoth-
cses dbout the effects of variables of inicerest (see Biemer and Trewin, (997). From a
statiztical point of view there is hardly any justification for ignoring servey measure-
ment erreis.

1.2 SURVEY KRRORS

Terms that are often associated with assessments o survey qualiiy, for cxample, the
terms “hias,” “reltability,” sod “validhion” are often used in ambignous ways, Sorme-
tumes they ars used very generally to refer to the averall stability or dependability
of survey results, including the extent of sampling error nonresponse bias, instru-
ment bias, as well az reporting accuracy, Other times they are used in 2 much more
delimited way, W refer cafy w specific agpects of measurement error, distingueishing
them frosm assessments of other tvpes of survey error. 16 is therefore veetul o begin
this discussion by clarifying how we mighl think aboul various types of survey error,
how they differ from one another, and how we might arrive at & more precise defi-
mition of some of the wrms frequently used 1o refer o fevels of survey duta quality
involving measuremen! errors in particudar,

In bis puth-breaking monograph, Swrvey errors aond sievey costs, Robert Groves
I98Y, povi) presents the Tobowing ramoework for considering four ditferent types of

SUTVEY CFTors]

Coverage error, Erear thal results from the Paodure w includye some popolation
elements 10 the sampling rame or populalton lists,

Sampling crror Lreor Lhat resules from the fuct thar a subset of the populaiion
is uzed Lo represent the population rather thay the pupulation itsclf,

Neowgesponse ervor. Lirror that results from rhe faiture to obtain data from ull
popalarion elemems selected into the sample.

Measurcment errer Frror that occurs when (he recorded or observed value is
cditferent from the true value of the variable.

We consider this ta be un exhansiive Hist, and we srgoe that any tvpe of survey ecror
can be conceplualized within this framework. The presence of any of these wypes
of swrvey errovs can i luence the scouracy of the inferences made from the sample
dalza, and the petentiad for such errors in the application of swvey methiods places
a high priovity on belng able o awmicipate their ellvees, I the worst case, vrrors ia
even one of these categorias may be <o grout as o ivalidure any conclusions drawn
from the data. In the best case, errors sre miniroized through effors aimed at their
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reduciion and/on efforts tuken to minimize theiv eftects on the conclusions drawn. in
wlrich cases stronger infoerences can be made on the basis of the data,

Al of these types of survey oreory are to some axtent present i the data we collect
via survey methods, T is importani for users ol survey data w realize thao these varions
SBrvey errars are aesied in important ways (see Figure L 1), To describe this aspect of
the phenomenon, we use the metaphor o a set of interrelated structures. cach inside
the nexr, like a set of Russian mratrioshika dolls, in which distinet levels of “nesiedness™
represent different “compoundings”™ ot crror (see Alwin, 19911 Nou-respanse ervors
ure nested within sepmpding errors. for ggample, becavse only those cases sampled bave
the opportuniy o participate and provide a response to the stvey and the cases repre-
SCOLINE TONPCSPOTTSS OF Missing cases, depend on sehich elements of the population are
setected into rhe sumple (Groves and Couper, 1998; Groves, Dillman. Eltinge, and Lit-
e, 2002). Sunilarly. samngling errors are nested within coverage errory becuse clearly
the subset of the population sampled depeinds on the coverage of the ssnpling [Tame.
Finally, measurgmenterrors are nested within those cases that ave provided aresponse,
although typically wi study processes of measurement error a3 if we were studving
thuse processes operating s the popalation level. Inferences aboul ncssurement error
can only be made with the realization that they pertwn o respondents [Tom samyples of
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Figuve L1, 'FPhe rebaiionship of souress of survey errors,

































