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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specificd popukdions, and i 1s imiportant b realize, thus, thal our inferenves regading
those processes are constrained by the levels of nestedness described here,

1.2.1  Classifying Types of Survey Error

There are a number of different ways to think abour the relationship among the
severad typos of survey error, One way 15w deseribe thelr relatonship through the
application of classical sratistical freatments of survey errars fsee Hansen, Hurwitz,
and Maslow, 19331, This approach hegins with an cxpression of the mean sgquare
error {MSE for the deviation of the sample estimator (51 of the mean (for a given
samphing desizn) from the population mean {1}, that is, MSL () = B4y — 0% This
resules in the standard capression:

MSE (¥ = Bias® + Variance

where Bias” refers to the square of the theorenical quantity ¥ - (. and Vuriance refers
0 the varianee of the sample mean E‘i%- Within this statisticul tradition of concepr-
valizing survey errars, biwy s 4 constani source of corer conceptuahzed at the san-
ple level. Variance, on the other hand, represents vaciable ervors, also conceptualized
ar the sample level, but this guantity is obviously influenced by the within-sample
sources of Tesponse variance normally atiribuied 1o measurement error,

Following Groves’ (1989) treatment of these issucs, we cun regronp coverage,
sampling. and nosircsponse crrors o a calegory of noroabservagional crvory aad
alsn group mensurement Srrors ko a ctegory of efserratiomyd errors, bser-
vidHonal ervors can be larther subclassilied according 1o thelr sources, e.g., into
those that are due to interviewers, respondents, instroments, and modes of observa-
mion. Thus, Groves” fourfold classification becomes even more dotaited, as seen in
Tabbe 1.1 Any treatment of survey ereors in soclal rescarch will benefu from the

Eable 1.1, A classilication of sonu: types ol sutvey errers
MST (7 = T3ias? + Varianoee
.. A
r N r N
Nowiobhservaiional Ervory Nomebyorvational Evvory
Coverage hiss Clomeree aica vatianes
sampling bas sampliny error variance
Nonresponse His Nonrespoase erior virknee
Criservalionad Errory CHrservetfonal Bera
{nterviower bids Interviewes S1ror varian.s
Bespondent bias Respondent crior varisnce
Iustrument taas [hetromoent creor variance

Minde bias Mude error variance
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uze of this classification, and lurther, any comparison of results across seitings (ee.,
across national survevs) will benetut from an understanding ol the potential role of
these components in the production of dimiladiies and differences observed across
settings. Ultimanely, while vy clussification scheme i useful for pinpotnung the
eflacts of survey errors on sample estimates of means and thetr vanances, i is also
important W understand what G anything) might be done to estimale these effects
and the coptrbutions of error sources to the understanding the results of rasearch
studies. This book focuses om one of these wpes of crror—sirvey measurennnt
and it iy hoped that e program of research summarized in subsequent
chapters will improve our undecsiarding of the effects of measurement errors on the

HEXOS

results of surveys,

1.3 SURVEY MEASUREMENT ERRORS

Measurement represents the fink between theory and the analvsis of cmpirieal daa.
Consequently, the relatonship between measures ol empirvical indicators und the
theoceucal constructs they represent 13 an especially important aspect ot measure-
ment, in that uliimately the inferences drawn from the empirical data are made with
respect o more abstract concepls and theories, not simply observable variables.
Measurement. thus, reguires the clear specification of relatinns hetween theoretic
consiructs and observable indicaiors, In addition. obtaiging “meavures™ of these
indicators involves many practical 1ssues, including rhe specification of guestions
thut operatiomnahize the mcasares, and i the case of survey research the processes of
gathering information from respondents andfor households.

As T indicated at the beginning of this chapter, the specification of the linkage
between theory and measurement s oftent viswed as more Jiflicult in the social and
behuvioral sciences, as the phenomena of interest are often not very well specified.
and even where they ares the variables are often difficult or Jmpossible w observe
directly. The diagram in Figure 1.2 illustrates the fundanental nature of the problens
of measuremnent. Here T have adopted a three-ply Jisrinction between constructs,
indicators, and measures, depicting their imerrelationships. Consrracts are the theo-
retical variables referred toin theoretica! or policy dscissions about which inlovin-
ton is desired. fadicators arve the empivical referenes (o theoretical constructs, In
social surveys measures consist of the gquestion or questions that are vsed to obtain
viormation abouy the indicutors, The fyered nawone of the distinetions of interes
here can be illusrrated with an example. Socineconomic sturus i an example of a
theoretical construct, derived from sociologicel theory, which can be ldexed via
any nwmher of difterent social indicators, e.p., education. ocoupation, ineonte fevel,
property ownership. Normally, one considers such imdicators as imperfect indicators
of the theorctical comsiruet, and often tesearchers solve this prablem through the
use of puslriple indicators, combining different indicators vsing MIMC {maltiple-
indicator multiple-cause) models or commuon Gctor modeds Toe analysis (see Adwin,
1988).
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Iuis important in hus context not to confuse the indicators of concepis with the
thearetical constructs they are thought to reflect. To da so loses sight of the purpose
of measurement. I principie, i is the theoretical constructs that inplicate particular
indicutors, not the reverse. In Kuhn's (961, po 1907 words: “To discover guantitative
regularisy one musl normally know what regulatity one is seeking and one's instru-
ttents must be destgoned accordingly” The linkaye between scienufic theories and
scientific measarement s thevetore rarely traced backward, spacifving constructs
entiredy v terms of what can be assessed at the operational fesel, Sull s clearly
possible for seigntitic dota 1o be gathered in service of theories that are wrong or itl-
conceived, and in some cases new theorelical constructs may be needed i order 1o
gecount for the empirical data. The relation between ibe twa therefore should prob-
ably be conceived of as reciprocal Gas depicted in Figare 1.2).

It is also tmportane to realize that given a pactieudar indicaton, there may be
arltiple measures that can be used o assess vanation o the indicator, f /s crucial
it the present context that o distincrion be meaintained between Hie idea of multiple
indicasers and that of vudtiple measmwres, as they refer jo very different things. In
the example of the indicator, “evel of education,” measures may include such things
as questions focusing on the munher of years of schodling completed, or levels of
cerlification, or eveu a st of knowledge gained [tom school All such things may be
fegitimeage moewsures of cducation, even though they may assess ostensibly diffevent
things. and 11 may oficu be the case that one is inore appropriate in a given cultural
context than another. The point i that within the sarvey context a “measure” relies
Gn @ question or a sel of questions that provide the information needed o consuruet
the indicator, and therefore “multiple” measures involve multiple replications of the
measuee of & given indicator,
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On 2 practicdd tevel, once concepts amd indicalors are defined and agreed on,
fheasurcnient 1s passbie only If we can assume some Lype of equivalence across
units of observaiion, e.g. respondents or houscholds. As Abrabion Kaplan (19643
has pointed cut. ibe essence of mewsurement at an operational level lies in the prin-
ciple of stardardizaticen, that s, the principle thar uniis of maguitude have constancy
across ttme and place. This, of course, implies that o regabarity or stabifity of mea-
sures 15 required i order for there to be valid comparisons made aoross units of
ohservation. The equivalence of somwe unils of treasurement miay seem natwral, a8 in
the physical sciences-——measires such as weight, mass, dstince, or tine— bt in the
social sctenees most melrics are completely arbinary, and standardieation 1s ofien
muore an objective than a reality. However, withow the ability or willingness to make
such strung assumptions shout srndardization of messurement, the ¢omparative
usefuiness of rthe intormation collected in surveys may be in doubt.

Etforts 1o meusure using the survey method involve a two-way process of com-
muntcation that firyf conveys what inforipation 18 necded [rom the respondent w
satisly the objectives of the rescarch and second the transmission of that informa-
tiem back to the tesearcher, vsnally, but not exclusively, via interviewers, The central
{ocus of measurciment in surveys, then, involves not only the specitication ot & noso-
fogicad network of concepis and their liokage (o "observables,” but also o focus on
the processes of sathering inforimation on “measures.”

A concern with the exisience and consequences of errors made in this “iwa step”
prucess mobvates their consideration. and hence sych consideration can piay a role
n reducing errors and betier understandioy the answers o sarvey guestions. This
chapter and <ubsequent ones focus specifically on the conceptualization and estma-
tiom of the natuce and cxtent of measurerment ervor tnsurveys and establish die ratio-
nale for the consideration of measureraent errors when de<ignring survey research.
The diagram in Figure 1.2 specifies three [vpes of measurament eirors - consrns
errors, rondom ereors, und systemaric errors——thal are of concern to rescarchers
whio have studied response errors in survevs, This and subsequent chapters will pro-
vide a more complete uaderstanding of both the nature and sources of these (vpes
of error. We bepin with o discussion of the stodarndy vsad in the evaluation of the
qualiiy of survey rocasurement.

1.4 STANDARDS OF MEASUREMENT

Writing on “scates of measurement,” Otis Dodley Thincan (1984a. p. H1Y) observed:
“measureniieul s oie of many human achievements and practices that grew up and
came to be tiken for granted hefore anyone thooght to ask how and why they work.”
Thus, we argue that one of the higgest challenges tor swrvey research is 1o figure oot
“how and why” sirvey measurement works. bot also to assess wheo it does not work
One of the greatest potential impediments o the meaningtd analysis of survey data
is the existence of imperfec measirement; imperfect either in providing o velid cor-
respondence of indicators 1o the target concept{sy of interest, ar in producing refiahis
meastres of those indicarors.
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To order to measure a given quantity of interest, i is necessary to (1) specily
cortuin rules of correspondence between concepts and indicalors, (2) establish the
nature of the ditsensienality inherent in the phenonwnon. (31 choose o particulax
metric i wlich tir express varintion in the dimension or dimensions of the concept
being messured, and 143 specity the necessary operational procedures for gathering
information thut will reveal the muure of differences a the phenomenon. As noted
carlier, the term “measuremem” tmplies equivalence. In e condict of inguiry,
Abraham Kaplan (1964, pp. 173 174) observed: “Measurement, in a word is adevice
lor stendardizarion, by which we are assured of the eguivalences among objects of
diverse origin. This is the sense that is uppermost in using phrases like a measure of
srain’: measurement allows us to know what quantity we are getting, und io get and
give just what is called for” Eguivadence, then, across all of the elements mentioned
abive, i3 the key to measurement. 1t should come as 1o surprise, then, that onc of the
majar criticisms of quantitative approaches 15 the comparability of units and there-
tore of responses across respondents.

In this and subsequeni chapers [ discuss the issue of oblaining usefol intorima-
tion in survevs and the problent of assessing the extent of measerement error and
the faciors that coniribule w such errors. As 1 point out in the next chapier, errovs of
meastrement can introde at many ditferent points in the gathering of survey dJata,
fromn the initial comprebrension of the question by the respondent, to the cogrithe
JHTCESSINgG NCCCssAry 1o access the requested information, tirough (o the production
ot a response, Clearly, the maguitude of sach errors qualify the meaning one can
attach to the data, und ultimately the confidence we pluce in survey rescarch strale-
gics Jepends imtmately on the extent off measurement errors in the data,

L3 RELIABILITY OF MEASUREMENT

Lei us return 1o the above definition of measurement error as fhe difference between
the recorded or ohserved value and the true vaelue of the varicble (see Groves, 1989,
19975, There have been two basic approaches (o minimizing this type of error, The
tirst is to emphasize the reduciion of errirs in the collection of survey data throngh
improved technigues of questionnaire deslgn, interviewer training and survey imple-
mentatinn, The sccond Js 0 accept the o that measwrement crrors are bound 10
eceur, even after doing everyrhing that is in one’s power W inimize them, and to
madel the behavior of crrors using statistical designs. The tradition in psychology
ol “correcting for augnuation”™ i< an example of an approach that adjuses sample
estimates of correlutions based on available informaiion abour the reliabilities of the
variables invelved (Lord and Novick. 1968). More recently, struciural equatien modd-
els {or LISREL-type models)y used to miodel responge ercors in surveys sre another
cxanple of such an approach (see Alwin and lackuon, 1979 Bollen, 1989).

Eartier we noted that sometimas the term reficbilicy is used very geoerally to refer
to the vverall stahility er dependability of rescarch resulis, including the absence of
population specification errors, sampling erron, nonresponse bias, s well as various
forms of measurcment ervars. Here (and throughoul the remainder of this book) we
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usc the terni im I e narrow Asychlometric meamng, focusing specifically on the
abzenge of measurement errots. Fven then, there are ar least (wo different concep-
tions of eroor—random and nonrandom (or systemaoie) ereors of measurcment—ihat
have consequences for research findings. Within the psychometric tradiiion the con-
cept of reliabilny refees Lo the absence of random error This conceprualization of
ervor may be far too narrow for nany rescarch porposes, where reliability s beter
understood as the more general absence of measurement error. However, ir 1s pos-
sible vy address the question of reliability separately from the more general issue of
measurement crror and in sabscquent chapters 1 point aut the relationship between
runcom aud nonrandom components o error,

Traditenally, most attention b eliabiliny o survey rescarch s devoted o itens
analysis and scale construction 2.2, caleulation of Cronbach’s {1931) alpha (o)),
although inclading mudriple indicators using SEM maodels or related approaches is
increasingly commem (Bollen, 1989, While these procedures are invaluable and
likely to redoce the impact of measurement errols on substantive inferences, they bave
o informed sirvey rescarchers of the pature and sources of the ecrors of concern.
Further, these approaches generally cannot address quesiions of relisbility of survey
questions because they foeus on composite scales or on common tactor models of mul-
tiple indicarors (rather than muliiple measuras). It is well known that quantities like
Cronbach’™s o depend on factors other than the reliabilitics of the component items.

While some altention has been given (o ths 1ssug, we still know very Mrile about
parterits of reliability for nuoest types of survey measures. Increasing information on
survey data retiahility meay iniprove survey data collection and its analysis, and esti-
males ol the reliability of survey measures can help researchers adjust their inodels.
There is a lurge body of literature Io statistics that deals with the problems of concep-
mwaliring and astimating measurement errors {e.g., Biomer and Stokes, 199): Groves,
1991 Lyvberz ¢ sl 1997), Until Tairly recently, however, little adention was paid
1 obtaining empirical estinates of measuremant error structures fsee, e.g. Alwin
and Juckson, 1979 Alvwn, 1989, 1992, 1997, Alwin and Krosnick, 1991h; Andrews,
1984 Bielby and Hauser, 1977; Bielby et al, 19774, 1977h: Bound et al., 1990); Pun-
canetal, 1985 MeClendon and Alwin 1993; Rodaers, Andrews, and Herzog, 1992:
Sariy and Androws, 1991 Saris and vaen Meors, 1990, Scherpenzeel, [995; Scher-
penzee] and Sarts, 19973

1L THENEEDFOR FURTHER RESEARCH

[Daspite increasing atfention 1o problems of measurement @rror n survey design and
analysis, there are three hasic problems that pead 1w be addressed: (13 the lack of
areention fw measarement siror in developing statistical madeling strategics, {2) the
refative absence of pond estimates of reliability to adjust for measurement error, and
(2} 1he lack ol mnlonpation aboul how medssrerneil Crror varies yeross subgroups of
the population. for example, by age and levels of education. On the first point, many
minltivariate snalysic echnigues commen in analysis of survey data- -e.g., hierarchi-
cal lipear models (HLM) und event history models (EHM—have ignored explicit
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consideration ol problenis of measurgment error. On the whole these approuches have
not incorporated psychomaetric adjustments to the model see, e.e., Bryk and Rauden-
hush, 1992 Toma and Hanpan, 19845 Petersen. 1993}, Of course, there are exceptions
in the area of event history models (e.g., Holt, McDonuld and Skinner, 1991Y and
muliilevel models 1e.g.. Goldstcin, F995). To fact, Goldstein devotes an enire chapter
o applying estimates of rehabilite W mulilevel models. It is important to note that
rather than being a product of the HLM modeling strateyy, celinbility information is
asstumed 1o exist. Goldstein (1995, po 1423 stales that in ovder for such models to adjust
for messurement error, ope mMust “assume that the variances and covartaoces of the
measuremenl arrors are knewn, or rulher that suitable estimates exist”

By contrast, within the structural equation maoilels (SEM) iradition, there has
ostensibly been congiderable attention fo the operaiion of measurement ereors, Tt is
oilen staned that LISREL models involving multiple indicators “correct fon measure-
ment ecror”” There are come wuys in which this ix true, for example, when analvses
crploy “moltiple measuares” (the same measure repeated either in the same survey
or in repeated surveys) (c.g. Bielby, Hauser and Feathermoan, 1977a. 1977b: Bielby
and Tanser, 1977; Hauzer, Tsal, and Sewell, 1983 alwin and Thornron, 1984), The
same conclusion does not geperalize ta the case where “multiple mdicators™ (within
the same domain, but not identical medasnres are emploved. There is, unforwnately,
considerable conflusion on this issue Gsec Bollen, 1989}, and o subsequent chapters
{sce especialty Chapter 33 [develop a claritication of the critical differences between
“multiple measares” snd “muoldple indicaors” approaches and their differsncial suit-
ability for the estimation of reliability,

With regard to the absence of reliability estimases, curient informartion s mea-
gor and unsystematic, and there are several problems wssociated with obilaining
worthwhile estimates of measurement guality. Emipicical research has not kept pace
with the theoretical development of statistical models for measurement crror, and
s, while there are iselated studies of the behavior of measurement ereor, there has
been no widespread adoprion of a strategy o develop a datahase of velisbility esu-
mades. On the basis of what we kpow, we must conclude that regardless nf hoss valid
the indicarors we use and no matter how rigorously the data are collected, survey
responser dare 1o some extent unreliable, More inlormartion needs w be collecied on
the relative accuracy of survey data of o wide varicty of types teg., Tacts, adiiludes,
beliefs, selt-appratsals) as well as patential sonrces of measurement error, includ-
ing beth respondent Chacacteristics (e, age, cducation} and forinal avribues of
FUaSTHONS,

1.7 THE PLAN OF THIS BOOK

In this chapter | have stressed the fact that whenever measures of indicators arc
ablained, errors of measurement are inevitable. T have argued thar one of the most
basic issues for cornsideration in survey research s that of pwasuremenr error, This
1w of critical importance becanse measuremeant ieguires the clear specification of
relations betweaen theoretical construets and aobservable indicators, as well us the
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specification of relations belween ohservable indicators and potential measures. la
the pest chupter T Pdeconstruer™ the data gathering process info s companents in
order o fecogntze the considerable potential for measurement error at each step in
the reporting process. That chapter and subsequent ones [oows speciiically on the
conceptuatizaiion and extimation of the nature and cxtent of megsurement erroe 0
surveys and establish the rationale tor the consideration of potential measarement
errors when designing and conducting survey research.

There are several reusons o be concerned with the existence and consequences
of ervors made in survey measuremend. First and foremosy, an avvareness af the pro-
cexses that gererale measwrement grvor can polenaally help us understand the nature
of survey results, One of the presumptive allernative inerpretations for any research
result b always that there are methodological erriws in the collection of data, and
thus, it 15 important (o rule oot sach methodulogical artifacts as explanatory variables
whenever one enterlaing inferences about ditferences in patterns and processes. Sec-
and. with Erenvledye of the parure and extent of measurement errovs, i i possible
in theory o get them under better control. Awareness of the iy major elementy of
the respopse process discussed it Chapler 2—aquestion adeguacy, comprehension,
accessibility, retrieval, motivation, and conimunication-—is impertant for researchers
to understand in ovder 10 reduce errors at the poine where they are likely 6y ocecur, In
addition, with appropriaie meisuremond designs, it 15 possible o wsolate some types
af errors statistically and therefore control for them in the analysis of dats.

[n the subsequent chapiers | areue thal the consideration of the presence and
cutent of measuroment errors inosarvey data will ultimately lead o improvemcens
in the overall collecnen and analysis of survey daia. One of the main purposes of
stadies of messuremcnt crroes is to be able to identify, for cxample, which types ol
questions and which types ot interviewer practices produce the mosr valid and reli-
able data Tnthe foHowing 1 consider ways in which the extent of moeasurement errors
can he detected and estimared in research in order to better understand their conse-
quances. The major vehicle for achieving these purposes invalves the presentanan
af resulls froim an eatensive National Scicnce Foundation wnd National Instioie of
Aging-supported study of neariy 300 survey measures obtained in surveys condocted
at the University of Michigan over the past several years. Assembling information on
rehability from these data sources can help improve knowledge sboud the strengths
and weaknesses of survey dutu. 18 v expected that the results of this research will be
relevant w the general tusk of uncovering the sonrces of mcasurement error i sur-
vevs and the imptovement of methods of survey data collection through the applica-
o of this knowledge.

The rescarch addresses the Tollowing sets of guestions:

* {How reliable are standord ivpes of survey measures in general use by the
resgarch comminiey’

= Does reliability of measurament depend an the nature of the content being
measured? Specifically, is factual information gathered more precisely than
attitudinal and/or other subjective daia? Also, do rvpes of nonfactoal questions
{arrimdes, betiefs and sel-assesaments) ditfer in reliability?
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= Dhies reliability of measurermens vary as a function of the source of the inthe-
mation? fa the cage of factual data, are proxy repocts as reliable ag self-reports?
Huw: pelighle are interviewer observations?

» la reliability of measurement atfected hy the context in which the questions are
framed? Specitically, does the location of the goesticn in he questionnaire,
or the use of series vr batteries of questions produce detectable ditferences i
levels of measurement ervor?

= {Jo the formal properties of survey questions affect ihe quality of daw tha
results from therr use? For example, tn aititude meeasurement. how is reliabiliny
affected by the form of the gquesteoie the length of the question, the nanber of
respouse calegories, the extent of verbal tabeling, and otber propertics of the
response forma?

* Are measurament errors Hinked to attribunies ot the respondent population?
Spectlically, how are education and uge related 1o reliubidity of measueement?

The presemt research investigutes these guestions within the framework of a set of
working bypotheses derived from theory and research experieice on the sources of
WeAsUrement creors, Simply put, the analbysis will focus on explaning variation in
reliabibity due 1o these several facrors,

While a major parpose of this book is Lo prosom the conrical results of this
sitiedy, the woals of this project are more senerul. In addition to presenting the resubls
of this studv, we also review the major approaches o estimanng weasurenieni reli-
ability wsing survey daia and offer a oritgque of those approaches. In Chapier 31
tocus mainky on how repeated measures are nsed in social research to estimate the
reliability of measurement for continuas latent variables. This chapter includes o
rigorons deflinition ol the basie concepts and major cesules involved in classical reli-
ubility theory, the major research designs for reliability estimation, methods of inter-
nal consistency reliability estimation for finear composites. and recently developed
methods tor estimating the reliability of single varables or ttemy, including a bricf
discussion of reliability estimation where the latent variables are latent classes.

This discussion endys with o oritique of the standard methods of reliability esti-
mation in comnon use in survey research -dntetnal consisfency estimales ---and
argues that for purposez of improving survey measurement g focus on the reliability
of single measures is necessarcy. [n keeping with this critigue, [then weview several
uportant developments for the examination of the reliabitity of single measures:
the vse of contirmatory factor analysis for the analysis ol response errors. includ-
ing the vse of sintilar methods nvolving the multitriemaltimethod measurement
design, reviewed in Chapter 4, and quasi-simplex models For longitudinal measure-
mient designs, covered in Chapter 5

Chapter 6 presents the methods nsed in the presenl study, including a description
of the sumples, avatlable messures, statistical destgos for rebiability estimation, and
the problem of attzition in loggitudinal designs, The maim copirical contribution of
this reseurch involves the resnlts of a project whose air was to assemble a database
tor survey questions, consisting of question-level mfornuation onreliabibity and ques-
non characweristics for nearly SO0 vartables from Lrge-scale loogiudinal surveys of
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nationaf populations in the United States, The objective was o assemble information
on teasurement reliability Iron several representative (ongitadingl surveys, not only
as an mnavative effori w improve knowledge about the strengths aond weaknesses of
partiicwlar forms of survey measurement b alse o by the groundwork for develop-
ing a large-scale database on survey measurement reliability (hat can address basic
issues of data quality in the social, economic. and behaviorul sciences, This chupter
presents these methods in four parts: (13 1 deseribe the longiindinal data sets sclected
for tinclesion tn the present analysis, (23 1 summarize the neasures avoiluble in these
studics and the conceprual domains represented, (3) [ discuss the variety of siatisti-
cal estimation strategies available for application here, and ¢4) the problem of panel
attricion and s consequences for celiability cstimation are addrcssed.

Using these daa, there are three main copirical chapicrs devoted o the analysis
of ihe contribuions of various features of survey questions and questicnnaires to
tevels of measurement uneeliabiliny, organived primarily around the wpics of gues-
ton content, guestion coenfext, and the formal propertics of guestions, Chapler 7
discusses the potential eflects of topic amd source of survey reports on the reliability
of measvrament and presents rgsults relevant (e these issues, Chapler & discusses the
architecture of survey guestioanaires and the impact of several pertinent features
of questionnaire organization on the reliability of measurement. Chapter @ prosents
the basic crapirical findings regarding the mole of question characterizues in the reli-
ability of measurement.

Assemibling information on measurement reliakbility from these panel surveys
will not only improve koowledge about strengibs and wesknesses of particular
torms of survey measureraent bul atzo fay the gronndwork for developing a larae-
seale database on survey measurement reliability that can address basic issues of
Jata quality across subgroups of the population. Chapter 10 presents data on the
relationship of respondent characrervistics-—educarion and age —rfo the reliability of
measurament, 1 partition the data by these factors and presem reliability estimutes
for these groups. The mest serious challenge to obtaining reasonable estimates of
age differences in reporiing reliability is the confounding of sre with cohort factors
i survey dara. If cohart experiences were not ingporianl for the development of cog-
nitive [wnctioning, there would be no reason for concern. Howeser, there are clear
differences amonyg age groupy 0 aspects of experience that are relevant for survey
respouse. Specitically, several studies repurl that educationa] attainment 15 positively
reluted 10 momiery performance and reliability of measurement. Since age oroups
differ svstematically in their amount of schooling atained, vohort faciors may con-
tribute sputiously o the cpirical refationship between age and measuremnent ecrors.
In Chapter 11 T inreoduce several approaches to the stndy of veliability of measures
of categorical latent variables, Finally, 1 wrap up the preseniation of the reselts of
this project by reviewing scveral tapics where tature research can prafitably focus
attention, turning in Chaprer 12 10 some neglected matiers, There T also skewch out
some avenues for furlice reseacch on MEATIEMENT €reors in Surveys,



