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Povzetek

Utemeljitev problema in cilji

Spletne ankete so postale eden vodilnih nacinov za zbiranje anketnih podatkov. Ponujajo
Stevilne prednosti, predvsem visoko hitrost zbiranja podatkov, napredne funkcionalnosti
vprasalnikov ter nizje stroske raziskovanja. Zlasti slednje postaja zaradi narascajocih
pritiskov po niZzanju izdatkov v vseh sektorjih raziskovalne dejavnosti, ki od raziskovalcev
zahtevajo iskanje optimalnih ravnovesij med kakovostjo podatkov in stroski, vse
pomembnejse. Spletne ankete so zato obetajoca alternativa tradicionalnim nacinom
anketiranja, kot so osebne, telefonske in posStne ankete.

Uporaba kateregakoli nacina anketiranja zahteva uposStevanje morebitnih negativnih
vplivov na kakovost podatkov. V disertaciji se osredoto¢amo na problem ucinkov nacina
anketiranja v spletnih anketah kot na potencialno oviro pri zagotavljanju to¢nosti ocen.
Ucinki nacina anketiranja so v najsplo$nejSem smislu sestavni del anketne napake, ki
nastane zaradi uporabe dolo¢enega nacina anketiranja. Temeljna teza nase obravnave
problema je, da so ucinki nacina anketiranja v spletnih anketah rezultat nozice
dejavnikov, povezanih ne le z nalinom anketiranja, temvec tudi s specificnimi
implementacijami ankete.

Glavni namen disertacije je prispevati celostno sliko ucinkov nacina anketiranja v
spletnih anketah, ki bo omogocila boljSe razumevanje te problematike. V ta namen
sledimo Stirim osrednjim ciljem:

1. vzpostavitvi trdnejSega konceptualnega okvira ucinkov nacina anketiranja v
spletnih anketah,

2. celostni analizi oblik in virov ucinkov nacina anketiranja,

empiricnemu prikazu nestanovitne narave problema ter

4. izpostavitvi implikacij za nadaljnje raziskovanje in anketno prakso.

w

Razvoj konceptualnega okvira

Vzpostavitev konceptualnega okvira uc¢inkov nacina anketiranja pricnemo z opredelitvijo
temeljnih konceptov. Pregled literature kaze velike razlike v razumevanju in nezadostno
opredeljenost terminov »nacin« in »ucinek nacina«, kar je presenetljivo glede na
pogosto uporabo v anketni terminologiji. Za zagotovitev jasne uporabe teh pojmov v
oblikujemo njihove operacionalne opredelitve. Nacin anketiranja opredeljujemo kot
skupek postopkov za zbiranje podatkov, ki dolo¢ajo osnovna nadela komunikacije in
prenosa informacij med anketirancem in anketnim vprasalnikom. Ta osnovna nacela so
utemeljena s Sestimi inherentnimi znacilnostmi nacina anketiranja: z glavnim kanalom
za predstavitev vprasanj (vhodnim kanalom), kanalom za podajanje odgovora (izhodnim



kanalom), vklju¢enostjo anketarja, blizino interakcije med anketarjem in anketirancem,
uporabo racunalniske tehnologije za zbiranje podatkov ter medijem za prenos
informacij. Nadalje identificiramo vec izvedbeno specifi¢nih in kontekstualnih znacdilnosti
nacina, ki so odvisne od lastnosti dolo¢enega nacina uporabe ankete.

Skladno s predlagano opredelitvijo razumemo ucinke nacina anketiranja kot vse
neposredne in posredne ucinke inherentnih znacilnosti nacina na to¢nost dobljenih
anketnih ocen. Ker lahko vsi sestavni deli anketne napake medsebojno vstopajo v mocne
interakcije, ucinki nacina anketiranja niso omejeni le na neposreden vpliv inherentnih
znacilnosti, temve¢ so lahko posredovani tudi prek izvedbeno specificnih in
kontekstualnih znacilnosti ter drugih dejavnikov.

V disertaciji obravnavamo vplive spletnega nacina anketiranja na merske napake. Ker je
ta vrsta napake tesno povezana z anketirancevimi odgovori, v razpravo vklju¢ujemo
ustrezne vidike teorij odgovarjanja na anketna vprasSanja. Posebno pozornost
namenjamo modelu obdelave informacij, ki ga je razvil Tourangeau s sodelavci. Ta model
nadalje razSirjamo z nekaterimi drugimi prispevki na tem podrocju, vklju¢no z drugimi
modeli obdelave informacij, modeli odklonov v procesu odgovarjanja ter modeli
interakcije med anketirancem in vprasalnikom.

Elaboracija virov uc¢inkov nacina anketiranja v spletnih anketah

Osrednji del disertacije predstavlja elaborat potencialnih virov ucinkov nacina
anketiranja v spletnih anketah in njihovega vpliva na toc¢nost ocen. Delo temelji na
iz€rpni evalvaciji in integraciji obstojeCega empiricnega raziskovanja. Pri tem
vklju€ujemo primerjalne Studije, ki se ukvarjajo z najrazli¢nejSimi dejavniki, ki vplivajo na
razlike v ocenah med spletnimi anketami in drugimi nacini anketiranja. Na tej osnovi
oblikujemo razsiritev konceptualnega modela udinkov nacina, ki ga je predlagal
Tourangeau s sodelavci. Z vzpostavitvijo potencialnih posredniskih odnosov med
inherentnimi, izvedbeno specificnimi in kontekstualnimi znacilnostmi spletnih anket
pridobimo celovit vpogled v kriticne dejavnike za nastanek ucinkov nacina anketiranja.

Elaborat izpostavlja samoanketiranje kot najsplosnejsi vir u€inkov nacina anketiranja v
spletnih anketah. Odsotnost anketarja lahko vodi do povecanja obremenitve
anketiranca in hkrati izrazito zmanjSuje mozZnosti njegovega zunanjega motiviranja. S
tem se pri anketirancu povecuje verjetnost za iskanje bliznjic v procesu odgovarjanja,
kar vodi do manj celostne izvedbe procesa in posledi¢no do niZzanja to€nosti odgovorov.
Nekateri drugi potencialni viri u€inkov nacdina anketiranja v spletnih anketah so Se:
izrazito poudarjene kontekstualne informacije zaradi vizualne predstavitve vprasanj,
negativni vplivi racunalniSske izvedbe anketiranja in racunalnisko posredovane
interakcije ter tehnic¢no in fiziéno okolje, v katerem anketiranje poteka.

Analiza obstojecih raziskav odkriva tudi pomembne razlike v ugotovitvah in pogosto
neskladne zakljucke, kar mo¢no nakazuje na nestanovitnost uéinkov nacina anketiranja.
Ceprav predlagani konceptualni model opisuje kriticne interakcije med znacilnostmi
nacina anketiranja, ki lahko vodijo do pojava ucinkov, njihov dejanski nastanek pogojuje



tudi veliko Stevilo drugih dejavnikov, povezanih z lastnostmi doloéene ankete in
anketirancev.

Metodologija empiri¢ne Studije

Za prikaz in nadaljnje odkrivanje narave ucinkov nacina anketiranja smo analizirali
eksperimentalno izvedbo ankete Generations and Gender Survey. Analiza se je
osredotocila na primerjavo 89 postavk iz vprasanj v obliki lestvice med spletnim,
telefonskim (CATI) in osebnim (CAPI) nacinom zbiranja podatkov. Hkratna vkljucitev
velikega Stevila spremenljivk je koristna zlasti zaradi zagotavljanja celostnejSega
opazovanja razlik med nacini.

S pomocjo empiri¢ne Studije smo preverili Stiri sploSne hipoteze. Dve se nanasata na
odsotnost in dve na prisotnost negativnih vplivov spletnega nacina anketiranja.
Pri¢akovali smo, da bodo spletni anketiranci manj tezili k upravljanju z vtisom (H1) in
redkeje izbirali skrajne odgovore na lestvici (Hz), vendar pa pogosteje izbirali sredinske
odgovore (Hs3) in se verjetneje posluzevali nediferenciacije odgovorov kot posebne
oblike zadovoljevanja (Ha).

Vzorec anketirancev smo pridobili s komercialnega spletnega panela, s ¢imer smo
zmanjsali moznost vplivov napake nepokritja na primerljivost eksperimentalnih skupin.
Za analizo podatkov smo uporabili dve metodi statisticnega modeliranja: regresijsko
analizo po metodi najmanjsih kvadratov (OLS) in model parcialno sorazmernih obetov
(GO-logit). S tem smo omogocili odkrivanje vec vrst razlik med nacini anketiranja, ki so
kljuéni kazalci prisotnosti u¢inkov nacina. Rezultate smo interpretirali z upoStevanjem
statisti¢nih znacilnosti, prilagojenih veckratnim preizkusom statisti¢nih predpostavk, ter
ocen velikosti uc¢inkov.

Rezultati empiricne studije

Izsledki empiricne Studije delno potrjujejo zastavljene hipoteze. Vecina analiziranih
postavk kazie razmeroma majhne velikosti ucinkov. Primerjava med spletno in
telefonsko anketo je pokazala statisticno znacilne razlike v ocenah povprecij za 22 %
postavk, primerjava med spletno in osebno anketo pa za 27 % postavk (p < 0.01). Veliko
vecje Stevilo postavk z znacilnimi razlikami smo odkrili z analizo porazdelitev posameznih
odgovorov. To kaze, da se nekateri ucinki naina anketiranja ne odrazajo na merah
srednje vrednosti, vendar Se vedno znacilno vplivajo na verjetnosti izbora posameznih
kategorij odgovorov.

Rezultati trdno podpirajo hipotezo o niZji stopnji upravljanja z vtisom med spletnimi
anketiranci. Podobno velja tudi za drugo hipotezo: spletni anketiranci so manj verjetno
izbirali skrajne odgovore na zgornjem in spodnjem delu lestvice kot anketiranci v
telefonski ali osebni anketi. Posebej izrazita razlika se je pokazala pri vprasanjih,
obcutljivih na upravljanje z vtisom. Podatki pa kazejo le omejeno podporo za hipotezi, ki
se nanaata na negativne ucinke spletnega nacina. Ceprav so spletni anketiranci
pogosteje izbirali srednje vrednosti kot anketiranci v drugih dveh nacinih anketiranja,



ostaja nejasno, koliko je to mogoce pripisati niZji toénosti odgovorov v spletnem nacinu.
Tudi preverjanje hipoteze o vedji stopnji nediferenciacije odgovorov kaze mesane
rezultate: spletni anketiranci so izkazovali niZjo stopnjo razlikovanja pri mnenjskih in
vrednotnih postavkah, anketiranci v telefonski in osebni anketi pa na postavkah,
obcutljivih na upravljanje z vtisom.

Kljub ne povsem jasni sliki o konsistentnosti in velikosti ucinkov nacina anketiranja so
rezultati pretezno skladni s predhodnimi raziskavami in obetavni za spletne ankete.
Vecina potencialno negativnih uc¢inkov spletnega anketiranja je bila majhna. Ugotovitve
tako nadalje potrjujejo spletne ankete kot ustrezen nacin anketiranja, ki omogoca
zbiranje visokokakovostnih podatkov.

lzvirni prispevek in implikacije

Klju¢na dodana vrednost disertacije izhaja iz sistemati¢ne evalvacije dejavnikov ucinkov
nac¢ina anketiranja v spletnih anketah. Podana sploSna elaboracija ponuja celosten
pogled na problem, ki v obstojeci literaturi ve¢inoma ni na voljo. Disertacija izpostavlja
pomembnost obravnave ucinkov nacina anketiranja kot rezultata kompleksnega skupka
razlicnih dejavnikov. Predlagani konceptualni model prikazuje Stevilne vire ucinkov, ki
jih je treba upostevati pri pripravi spletne ankete, da bi se izognili nepredvidenim
vplivom na kakovost podatkov. Zavedanje o potencialnih pasteh je Se posebej
pomembno zaradi visoke fleksibilnosti spletnih anket, ki zagotavlja skoraj neomejene
moznosti za izdelavo vprasalnika. Uporabniki anket morajo zato pazljivo pretehtati
smiselnost izkoriS¢anja specificnih znadilnosti spletnega nacina, zlasti ob uporabi
metodoloSko nezadostno proucenih funkcionalnosti.

Razumevanje virov ucinkov nacina anketiranja postaja nadalje kriticno z narascajoc¢im
vkljuéevanjem spletnih anket v kombinirane nacine anketiranja, kjer je primerljivost
rezultatov med posameznimi nacini obi¢ajno bistvenega pomena. lzvedeno proucevanje
ucinkov uvaja konceptualno orodje za identifikacijo moznih virov razlik zaradi
kombiniranja spletnega anketiranja z drugimi nacini. To je prispevek k znanju o
implementiranju primerljivejsih vprasalnikov prek razli¢énih nacinov anketiranja.

Disertacija ponuja tudi smernice za nadaljnjo metodolosko obravnavo problema.
Celosten pregled literature kaze premalo raziskane teme, ki bi jim bilo treba nameniti
dodatno raziskovalno pozornost. Prikazana prikrita narava ucinkov nacina anketiranja
poziva raziskovalce k veésmernemu pristopu, ki vkljuéuje pazljivo naértovanje
eksperimentalnih nacrtov in uporabo razli¢nih analiti¢nih tehnik za odkrivanje vpliva na
anketne ocene. Za bistven napredek pri obvladovanju ucinkov nacina anketiranja pa je
zlasti pomembno poveclati uporabo metaanaliti¢nih Studij ter spodbujati skupne,
inovativne in stratesko usmerjene raziskovalne projekte.

Kljucne besede: ucinek nacina anketiranja, spletna anketa, nacin anketiranja, napaka
merjenja, proces odgovarjanja na anketna vprasanja



Abstract

Rationale and objectives

Web surveys have already become one of the leading approaches to survey data collec-
tion. They offer significant advantages, including lower research costs, fast data
collection, and broader utilization possibilities due to advanced questionnaire features.
Their role is becoming even more important as cost-reduction pressures in all sectors
urge researchers to seek the optimal balance between data quality and costs. Web sur-
veys are thus often considered as a promising alternative to traditional survey modes,
like face-to-face, telephone, and mail surveys.

The utilization of any survey mode needs to take into account its possible negative in-
fluences on data quality. The dissertation addresses the problem of mode effects in web
surveys as one of potential threats to the accuracy of obtained estimates. In the most
general sense, mode effects are a component of survey error that arise because a spe-
cific survey mode is used to collect data. We based our elaboration on the central thesis
that mode effects in web surveys are the result of a broad set of factors related not only
to the mode itself but also to specific survey implementations.

The main purpose of the dissertation is to contribute to the big picture to enable a more
thorough understanding of mode effects in web surveys. To accomplish this, we pursued
four central objectives: 1) to establish a more solid conceptual framework of mode ef-
fects in web surveys, 2) to offer a comprehensive analysis of the forms and sources of
mode effects, 3) to empirically demonstrate the volatile nature of the problem, and to
4) draw implications for further research and survey practice.

Development of the conceptual framework

To establish a conceptual framework of mode effects, we began by defining basic con-
cepts. The literature review shows large variations in understanding and inadequate
definition of terms “mode” and “mode effects”, which is surprising due to their common
use in survey terminology. To be able operate with these concepts clearly throughout
the dissertation, we placed them into a broader framework of survey process and survey
errors and determined their explicit operational definitions. We define mode as a set of
data collection procedures that determine the basic principles of communication and
information transmission between the respondent and the survey questionnaire. These
basic principles are based on six inherent mode characteristics: the main question
presentation (input) channel, the response (output) channel, interviewer involvement,
closeness of interaction between interviewer and respondent, use of computer technol-
ogy for data collection, and medium of information transmission. In addition, we identify



several implementation-specific and contextual characteristics which depend on the
properties of a specific survey application.

Following the proposed definition of survey mode, we understand mode effects as all
direct and indirect effects of inherent mode characteristics on the accuracy of obtained
survey estimates. Because all survey error components can have strong interactions
with each other, mode effects are not limited to a direct impact of inherent mode char-
acteristics but are mediated through implementation-specific and contextual
characteristics as well as other factors.

We narrowed the focus to the influences of web mode on measurement errors. Because
this type of error is closely related to the respondent’s answers, we further considered
the relevant aspects of survey response theories. We devoted particular attention to the
information processing model by Tourangeau and colleagues, and expanded it with ap-
plicable conceptualizations by other authors. These include some other information
processing models, models of response process deviations, and models of interaction
between the respondent and the questionnaire.

Elaboration of sources of mode effects in web surveys

The central part of the dissertation elaborates the potential causes of mode effects in
web surveys and their impact on the accuracy of estimates. We based this on an exten-
sive evaluation and the integration of existing empirical research. We took into account
various comparative studies dealing with a broad range of factors of differences in esti-
mates between web surveys and other modes. On this basis, we formed an extension to
an earlier conceptual model of mode effects proposed by Tourangeau and colleagues.
By establishing potential mediating relations between inherent, implementation-spe-
cific and contextual characteristics of web mode, we obtained an inclusive insight into
the critical factors of mode effects.

Overall, our elaboration exposed self-administration as the most general source of mode
effects in web surveys. Lack of interviewers can increase the burden of respondents and
at the same time severely limit the possibilities of providing additional extrinsic motiva-
tion. This increases the likelihood for respondents to resort to shortcutting strategies,
leading to a less thorough performance of the response process and ultimately resulting
in lower answer accuracy. In addition to self-administration, some other potential
sources of mode effects in web surveys include specific contextual information due to
visual presentation of questions, negative influences of computer-administration and
computerized interaction, and the technical and physical environment in which the sur-
veying takes place.

However, our investigation showed substantial variations in findings and largely incon-
sistent conclusions across different studies. This strongly indicates the volatile nature of
mode effects. While the proposed conceptual model describes the critical interactions
between mode characteristics that may lead to the emergence of mode effects, their
actual occurrence also depends on a large number of other survey-related and respond-
ent-related factors.



Methodology of the empirical study

To demonstrate and further explore the nature of mode effects in web surveys, we an-
alysed data from an experimental application of the Generations and Gender Survey.
The analysis focused on a comparison of estimates between web, telephone (CATI), and
face-to-face (CAPI) data collection on 89 scale items. The simultaneous consideration of
a large number of variables is advantageous as it allows us to observe differences be-
tween modes more thoroughly.

We used the empirical study to verify four general hypotheses. Two of them state the
absence of negative influences of web mode and two the presence of such influences.
We expected web respondents to express lower impression management tendencies
(H1) and to be less likely to select extreme scale values (Hz), but also to more frequently
select middle scale values (H3) and be more likely to resort to non-differentiation as a
form of satisficing (Ha).

In order to minimize confounding effects of non-coverage, we obtained the sample of
respondents from a commercial online access panel. We analysed data using two main
modelling techniques: ordinary least square (OLS) regressions and partial proportional
odds modelling (GO-logit). This allowed us to detect various forms of between-mode
differences as key indicators of the presence of mode effects. The results were inter-
preted by considering significance levels adjusted for multiple testing and estimates of
effect sizes.

Results of the empirical study

The results of the empirical study offer a mixed support for our general hypotheses. A
majority of analysed items exhibited comparably small effect sizes. Mean differences
were significant with 22% of items in web—CATI comparisons, and 27% of items in web—
CAPI comparisons. However, the analysis of response distributions revealed a substan-
tially higher number of significant effects. This indicates that some mode effects do not
reflect in the measures of central tendency, but may still significantly change the selec-
tion probabilities for some answer categories.

The results firmly confirm the hypothesis about lower impression management tenden-
cies among web respondents. The same holds true for the second hypothesis: web
respondents were less likely to select lower or upper extreme answers than CATI and
CAPI respondents. The difference was especially pronounced for questions susceptible
to impression management. On the other hand, we found only limited support for both
hypotheses about negative effects of web mode. Although web respondents tended to
select mid-point answers more frequently than respondents in both interviewer-admin-
istered modes, it remains unclear whether this can be attributed to a lower accuracy of
answers in web mode. Finally, observed between-mode differences in non-differentia-
tion were largely mixed. Web respondents differentiated somewhat less on opinion and
value-related questions, while respondents in both interviewer-administered modes ex-
hibited lower differentiation on items susceptible to impression management.



Despite inconclusive evidence about the consistency and size of mode effects, the re-
sults are largely in line with previous research findings and encouraging for web surveys.
Even where we found potentially negative effects of web mode, effect sizes were gen-
erally small. This further strengthens the position of web surveys as a viable survey mode
capable of providing high data quality.

Novel contribution and implications

The key added value of the dissertation lies in a systematic evaluation of factors of mode
effects in web surveys. The provided general elaboration benefits from an integrative
treatment of the problem, which is largely absent in the existing literature. The disser-
tation underlines the importance of treating mode effects as a result of a complex
conglomerate of various factors. The proposed conceptual model exposes numerous
sources of effects that should be considered when designing a web survey in order to
prevent unforeseen impacts on data quality. Because web surveys are highly flexible and
allow virtually endless possibilities of questionnaire construction, awareness of poten-
tial pitfalls is even more important. Survey practitioners should therefore carefully
weigh benefits of exploiting specific characteristics of web mode, especially when using
features with yet unclear methodological implications.

The understanding of different sources of mode effects is becoming even more critical
with the increasing inclusion of web surveys into mixed-mode survey designs, where
comparability between utilized modes is usually of a paramount importance. The con-
ducted investigation of mode effects introduces a conceptual tool for identifying
possible sources of differences due to combining web surveys with other modes. This
contributes a tool for achieving more comparable implementation of questionnaires
across different modes.

The dissertation also offers guidance for further methodological treatment of the prob-
lem. A thorough literature review clearly shows under-explored topics to which further
research attention should be devoted. The demonstrated evasive nature of mode ef-
fects also urge researchers to approach the problem from various directions by relying
on carefully planned experimental designs and considering various analytical techniques
to uncover influences on survey estimates. However, for a breakthrough advancement
in the treatment of mode effects it will be especially important to increase the utilization
of meta-analyses and stimulate concerted, innovative, and strategically oriented re-
search efforts.

Keywords: mode effect, web survey, survey mode, measurement error, survey response
process
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Introduction

Web surveys and trends in survey methodology

Surveys present the central data collection tool for many academic, governmental, and
commercial research organizations. Application of a standardized questionnaire to a
sample from the target population allows a large-scale estimation of population charac-
teristics. Web surveys are the most highlighting recent development in survey
methodology. Highly flexible questionnaire design, access to the target population be-
yond time and space boundaries, fast data collection, and low implementation costs
made them one of the most widely used survey modes. Their adoption was particularly
fast in the commercial sector (Comley 2002), while governmental and academic organi-
zations remain more reserved due to two major disadvantages of the web mode: the
lacking coverage of the general population with Internet access (Farrell and Petersen
2010; Mohorko et al. 2013b) and lower response rates compared to traditional modes

(Lozar Manfreda et al. 2008).

However, cost reduction pressures urge researchers from all sectors to search for the
most optimal balance between data quality and costs. Principles of survey quality always
operate within the boundaries of available resources. Furthermore, the concept of sur-
vey quality was extended early on, although mostly implicitly, from the accuracy of
estimates to a range of additional quality-related criteria. In his early text on survey er-
rors, W. Edwards Deming exposed the compromised usefulness of a survey if it lacks
timeliness, that is by “changes that take place in the universe before tabulations are
available” (Deming 1944, 360). The principles of quality assurance like Total Quality
Management (also importantly contributed by Deming) and Continuous Quality Im-
provement (Biemer and Caspar 1994) started to become an increasingly important guide
to what is now commonly known as the Total Survey Quality approach. Following this

principle, Biemer and Lyberg (2003) list several approaches to the evaluation of overall
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survey quality. Eurostat’s quality dimensions, for example, require accuracy to be bal-
anced with six other quality dimensions: relevance of concepts, timeliness and
punctuality of dissemination, accessibility and clarity of information, comparability, co-

herence, and completeness (Biemer and Lyberg 2003).

In the 1990s, survey research entered “turbulent times”, marked by aggravating prob-
lems of low response rates and required cost optimization on one side, and rapid
developments of new survey modes on the other (Dillman et al. 2008, 6). Both aspects
are strongly related. The pursue of balancing survey quality and costs has traditionally
been a driving force of continuous innovation in the field. Developments in information
communication technologies opened up a range of new opportunities, and web surveys
are currently regarded as one of the most promising of them. However, each survey
approach has its own specifics, requiring careful examination by survey methodologists

in order to prevent an unforeseen impact on various aspects of data quality and costs.

Mode-related differences in survey data

The problem of differences in obtained answers between various modes was acknowl-
edged already by Deming (1944). The issue, however, did not receive thorough and
general attention over subsequent decades. Researchers were predominantly focused
on sampling and nonresponse problems of survey research (Platek and Sarndal 2001).
They were devoting relatively little attention to the treatment of measurement errors
in general (Alwin 2007) and even less to those arising from the use of a specific survey
mode. A prominent exception is research on differences in reporting sensitive behav-
iours between self-administered and interviewer-administered modes: mail surveys
were consistently reported to elicit higher reporting of such behaviours than telephone

or face-to-face surveys (Hochstim 1967; Bradburn et al. 1978).

Results from research on sensitive questions between different survey modes increased
awareness that characteristics of a particular mode can contribute to measurement er-

rors. Methodological research started paying more attention to systematic between-

18



mode comparisons of response effects (Bishop et al. 1988), contextual influences
(Schwarz et al. 1991), various data quality indicators (de Leeuw 1992), differences in
response process (Dillman 1991), and many other aspects. Explanations for the ob-
served differences in estimates were attributed to various mode characteristics, like the
presence or absence of interviewers, properties of the communication and information
transmission, and the use of computer technology for data collection (de Leeuw 1992;

Tourangeau et al. 2000).

These influences of survey mode on obtained estimates were labelled with the some-
what vaguely defined term mode effects. The term seems to have become commonly
used in survey methodology in the early 1990s (for example Aquilino and Lo Sciuto 1990;
Dillman and Tarnai 1991), generally referring to observed differences in estimates ob-
tained using various modes. Mode effects are generally considered as a special type of
measurement error, arising because a specific survey mode is used to collect data
(Groves 2004). Some authors, however, understand them in a broader sense that covers
not only measurement errors, but also some or all other survey errors related to the
mode (e.g. sampling frame error, nonresponse error, and data processing errors). In the

dissertation we used and elaborated the former aspect of mode effects.

The interest in mode effects became especially predominant with the increased use of
mixed-mode surveys. Appropriate and carefully planned combinations of various modes
within a single survey project can be an effective way of compensating for weaknesses
of individual modes and assuring higher optimization of costs and data quality (de Leeuw
2005). Even large longitudinal cross-national surveys of high scientific reputation, like
the European Social Survey, are increasingly considering a transition to mixed-mode data
collection (P. Martin 2011). Mixed-mode approaches are particularly attractive with web
surveys due to their cost-reduction potential. They can be used as an inexpensive mode
for surveying parts of the target population with an Internet access, while more expen-
sive modes, like telephone and face-to-face interviewing, are then reserved for reaching
non-respondents to the web mode. However, mixed-mode data collection raises con-

cerns about comparability of data obtained using different modes.
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The research on mode effects in web surveys is predominantly based on experimental
comparisons of web surveys to other modes. A majority of these studies focus on spe-
cific aspects of data quality, like the level of reporting on sensitive topics, deviations
from the optimal question processing, length of answers to open-ended questions, and
so on. The main problem of scientific research on mode effects in web surveys (and
other modes) is the lacking theoretical elaboration of the problem. Because mode ef-
fects are not precisely defined, empirical comparisons often fail to establish sufficient
and comprehensive relations between findings and theoretical foundations. It is there-
fore often unclear how observed differences between modes map to mode effects. This
significantly limits the possibilities of reducing rather than just observing negative influ-

ences of a web survey mode on the accuracy of obtained data.

Objectives of the dissertation

The central goal of the dissertation is to offer a comprehensive elaboration of mode
effects in web surveys of individuals from theoretical and empirical perspective. This will
contribute to the better understanding of the mechanisms of survey errors that occur

because a web mode is used for data collection.
The dissertation builds on the following central thesis:

Specific characteristics of the web mode influence the respondent’s process
of answering survey questions and potentially lead to mode effects. Whether
or not, in what form, and to what extent these effects occur depends on a
broad set of other factors related to specific implementations of a particular

survey.

This thesis guides our exploration of mode effects in web surveys in several important
ways. First, it strictly distinguishes mode effects from between-mode differences in sur-
vey estimates. The reason for the occurrence of mode effects lies in the characteristics

of the mode itself and not in the use of multiple modes. Although this reasoning is in
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line with the common conceptualization of mode effects found in literature, its explicit
application to research is often limited. The second implication of the thesis is that mode
effects arise by affecting the response process through which the respondent derives
answers to survey questions. Understanding the respondent’s cognitive processes is
therefore crucial to explain patterns of mode effects. Finally, the thesis denies a deter-
ministic role of mode characteristics in emergence of mode effects. Inconsistent findings
of studies on the presence and magnitude of mode effects indicate the existence of var-
ious moderating and mediating factors on which the emergence of mode effects is
conditioned. One of the central contributions of the dissertation is a review of such fac-

tors in web surveys.
To accomplish the stated goal, we pursue the following main objectives:

1. Establish a solid conceptual framework for understanding mode effects in web
surveys and in other modes. A substantial part of the dissertation is devoted to
discussions and definitions of intuitively well understood, but formally vaguely
defined basic concepts of survey mode and mode effects. We believe coherent
definitions to be crucial for the adequate conceptual understanding of the prob-
lem and for the appropriate mapping of various sources and types of survey
errors to mode effects. This also allows us to position mode effects into a broader
context of survey errors.

2. Provide a comprehensive and integrative review of forms and sources of mode
effects in web surveys. The main intended theoretical contribution of the disser-
tation is the systematic integration of existing empirical research on
measurement errors in web surveys into the conceptual framework of mode ef-
fects. We paid special attention to relations between the characteristics of web
mode and specific factors of survey implementation, influences of these rela-
tions on the survey response process, and their consequential role in the
emergence of mode effects.

3. Empirically demonstrate the complex relations between the different factors

that contribute to the emergence of mode effects in web surveys. To illustrate
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the importance of relations between mode characteristics and other factors for
the occurrence of mode-specific measurement errors, we analysed and com-
pared effects on scale questions in an experimental application of the
Generations and Gender Survey using web, telephone, and face-to-face modes.
We focused on four common mechanisms of differences in answers to scale
guestions: impression management, extreme and midpoint answering, and non-
differentiation between response categories.

4. Expose implications for further research on mode effects and the importance
of the problem for survey practice. Based on all preceding objectives, we iden-
tified the limitations of current research on mode effects in web surveys and
proposed some future research directions for the better explanation and treat-
ment of the problem. We also summarized the key points of interest for survey
practitioners who may especially benefit from understanding practices of web

survey implementations that can increase the risk of mode effects.

In some ways, this dissertation may open more problems than it solves. It primarily fo-
cuses on conceptual issues of mode effects and less on the empirical investigation of the
problem. However, its comprehensive elaboration of theoretical background and wide
range of empirical studies helps foster understanding of potential causes of mode ef-
fects in web surveys, and establishes the framework for the more successful tackling of

the problem in the future.

Structure of the dissertation

Our exploration of mode effects in web surveys begins by discussing the essential prob-
lems of defining mode effects and their placement into a broader context of survey
errors (Chapter 1). We start with the clarification of basic terminology and the establish-
ment of the required theoretical background. Firstly, we discuss the definition of survey
mode. While the concept is intuitively well-understood, several important problems

arise at the operational level, largely due to recent trends of the proliferation of survey
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modes, their increasing complexity, and the rise of mixed-mode approaches (Couper
2011). Using a review of approaches proposed by various authors, we established an
explicit separation between characteristics that define a survey mode and those de-
pending on specific implementations and applications of survey data collection. In
section 1.2, we make an overview of types of survey errors and the Total Survey Error
paradigm (Anderson et al. 1979) which offers a well-established framework for a con-
ceptual understanding of possible error sources in surveys. Since we primarily focus on
the influences of mode effects on measurement errors, we devote some more attention
to the relevant relations between concepts used by survey methodology and psycho-
metrics. In the final part of the chapter, we use the established concepts to define mode
effects. Rather than giving “the ultimate definition” of mode effects, the key purpose of
this is to focus our further treatment of the problem concisely. We expose variations in
the understanding of mode effects in the literature and draw an explicit separation be-

tween mode effects and between-mode measurement differences.

In Chapter 2, our focus turns to the survey response process, which can be affected by
specific characteristics of the survey mode. We first review the general models of cog-
nitive processes conducted by respondents when answering survey questions. A
majority of this part is based on a comprehensive work by Tourangeau et al. (2000), but
we also consider some alternative and complementary models. The second part of the
chapter deals with deviations in the response process due to suboptimal response strat-
egies (the satisficing principle by Krosnick and Alwin 1987) and distorted reporting
caused by sensitive questions. Finally, we consider some more specific models to de-
scribe differences in the response process between interviewer-administered and self-

administered modes.

These discussions and conceptualizations are used for the elaboration of mode effects
in web surveys in Chapter 3. We systematically go through the characteristics of the web
mode and comprehensively review studies comparing web to other survey modes as
well as within-mode experimental manipulations to highlight possible sources and con-

sequences of mode effects. At each stage of discussion, we show how different
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implementations of a specific survey, characteristics of respondents, and other factors
enter into the relationship with essential properties of the web mode and potentially
cause mode-specific influences on measurement errors. Some common deviations in
data quality resulting from these influences are summarized in the section 3.4. The chap-
ter concludes with a synthesis of complex interrelations between causes of mode effects
in web surveys to offer a conceptual model for the identification of critical factors that

can produce mode-specific measurement errors.

Chapter 4 empirically demonstrates this complex role of contributing factors in the
emergence of mode effects. The empirical analysis is not intended nor able to verify all
aspects discussed in the preceding chapter empirically. It rather focuses on a subset of
specific factors related to scale questions by observation of differences between web,
telephone, and face-to-face modes. The main benefit of the experimental study is its
ability to consider a large number of questions and items simultaneously, which is rarely
done in empirical evaluations of mode effects. We observed different indicators of data
quality, including substantive differences in questions, reporting of sensitive behaviours,

and satisficing strategies.

In the final part of the dissertation we integrate all obtained theoretical and empirical
findings into an overall picture of mode effects in web surveys. We emphasize the most
important implications of derived conclusions for practical applications of web surveys,
comparable mode implementations, and inclusions of the web mode into mixed-mode
survey designs. Furthermore, we propose some approaches for the more effective fu-

ture treatment of the problem.
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Chapter 1
Defining mode effects and their
context

Data collection based on standardized questionnaires is common in many social science
disciplines, including sociology, psychology, economics, education, and communication
studies. Survey methodology develops tools for all these disciplines and tries to offer
solutions for a variety of their needs. Concern with the problem of data quality is com-
mon to all fields utilizing survey data collection; however, the consideration of error

sources and terminology vary significantly among them.

The discussion by Groves (2004) offers an informative insight into the “language differ-
ences” in describing survey errors in (social) statistics, psychology and economics. The
problem is not entirely different from the ancient story of the Tower of Babel depicting
the confusion of tongues. According to Groves (2004, 7) “we thus face the unpleasant
task of language lessons, reviewing words and their meanings”. He adds that this confu-
sion is unlikely to be due to substantial differences in the nature of errors between the
disciplines, but rather due to variations in the perceived importance of different error

factors.

Another set of problems arise from the insufficient definitions of key terms in the field
of survey methodology itself. For example, both survey mode and mode effects are dif-
ferently understood and thus inconsistently used across studies. More importantly,
exact explanations about what these terms refer to are rarely offered by individual stud-

ies.

Therefore, it is important to begin our research on mode effects in web surveys by re-
viewing and defining the key concepts used to place the studied problem into the
context of survey errors. Our aim is not to propose an ultimate definition of any of these

concepts, but to establish the terminological framework which we deal with throughout
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the dissertation. The relatively lengthy underlying discussions and justifications of these
stipulative definitions are crucial for the further theoretical and empirical treatment of
causes of differences between survey modes. In addition, they express the importance
and current lack of more precise statements about commonly used terms that appear

in the survey literature.

1.1 Survey mode

Although the interchangeable terms mode of administration, mode of data collection or
simply (survey) mode are routinely used in the survey methodology, they remain sur-
prisingly vaguely understood. They are commonly used as rather simple and intuitive
descriptors of the approach used to collect data from respondents, e.g. mail, telephone,
face-to-face, or web survey. Little effort has been made beyond this to provide a sys-
tematic answer to the question of what constitutes the mode and differentiate one

mode from another (Couper 2011).

This intuitive understanding of survey modes is sufficient for a vast majority of survey
applications and even mode comparison studies but becomes lacking when one aims to
study the data quality implications of mode characteristics, and especially when inte-
grating such findings across various studies. Surveys are by definition highly
standardized and systematic data collection methods. The vast body of general survey
literature shows that sometimes even very small procedural changes can lead to signif-
icantly different results (e.g. Biemer and Lyberg 2003; Dillman et al. 2008; Groves et al.
2009). In order to discuss which of these differences are caused by the mode itself and
which by other factors (like sampling, nonresponse or questionnaire characteristics), it

is necessary to explicitly state the defining components of a survey mode?.

The vague understanding of the term has become especially problematic with the in-

creasing complexity of survey data collection approaches over the last decades. This is

1 Before formally establishing the notion of survey mode as used throughout the dissertation, we use the
term in line with rather heuristic understanding, which is common in the survey literature.

26



illustrated by Table 1.1, which lists some modes commonly found in the literature, alt-

hough the naming may vary somewhat between different authors.

Table 1.1: Examples of survey modes frequently encountered in the literature reviewed

paper-and-pencil face-to-
face interviewing (PAPI)

The interviewer visits the respondent (face-to-face) in the field, reads the ques-
tions from the paper questionnaire and writes down the respondent’s answers.

paper-and-pencil telephone
interviewing

The interviewer calls the respondent by the telephone, reads the questions
from the paper questionnaire and writes down the respondent’s answers.

computer-assisted personal
interviewing (CAPI)

Face-to-face interviewing in which the interviewer reads the questions from
the computer screen and enters the respondent’s answers into the computer.

computer-assisted tele-
phone interviewing (CATI)

Telephone interviewing where the interviewer reads questions from their com-
puter display and enters the respondent’s answers into the computer.

interactive voice response
(IVR)

touch-tone data entry (TDE)
voice recognition entry
(VRE)

The respondent uses the telephone to listen to the recorded questions and pro-
vides answers using the telephone keypad (touch-tone data entry — IVR/TDE) or
orally. In the latter case, voice recognition (VRE) technology can be used to rec-
ord answers into the database (IVR/VRE).

CASI
audio-CASI (ACASI)
video-CASI (VCASI)

A range of methods in which the respondent answers questions by themselves
using the interviewer’s computer in a face-to-face situation. The questions can
be presented textually, or using audio (ACASI) or video (VCASI).

mail survey The paper questionnaire is sent by mail, answered by the respondent them-
selves and returned back to the research organization by mail.
fax survey The paper questionnaire is answered by the respondent themselves and trans-

ferred back to the research organization using a fax machine.

disk-by-mail (DBM) survey

The respondent uses their computer to answer the electronic questionnaire on
a floppy disk or another data storage device and sends the device back to the
research organization by mail. This mode was largely replaced by web surveys.

e-mail survey

The questionnaire is sent to respondents by e-mail as a part of an e-mail mes-
sage. Depending on the technology used, respondents provide answers by
editing text of the message or by filling-in an integrated electronic form.

web survey

The questionnaire is displayed in the web browser of the respondent’s com-
puter or other Internet-enabled device (tablet, mobile phone). Data are
transmitted to and from the respondent using the Internet.

virtual interviewer (VI) web

The questions in a web questionnaire are presented by a pre-recorded video of

survey live interviewer or animated character. Respondents provide their answers sim-
ilarly as in ordinary web survey.
SMS survey Questions are presented to the respondent via a Short Message Service (SMS)

on a mobile phone. Respondents enter their answers in the reply message.
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According to Couper (2011), this complexity of modes arose from developments related

to:

1.

2.

3.

The increased number of different modes. At the beginning of survey research,
face-to-face and mail surveys were the only widely used data collection modes
(Groves et al. 2009). The widespread availability of telephones gave rise to tele-
phone surveys in the 1960s. It presented the milestone of introducing
information-communication technologies (ICTs) into survey data collection
which then gained further momentum with developments in computer technol-
ogy and the Internet during the 1980s and 1990s. This resulted in a whole range
of new modes. Some of them emerged as a direct evolution of existing ap-
proaches: telephone surveys evolved to computer-assisted telephone
interviewing (CATI) and interactive voice response surveys (IVR), and paper-
based face-to-face surveys moved to computer-assisted personal interviewing
(CAPI) and computer-assisted self-interviewing (CASI). Others, like e-mail and
later web surveys, appeared as computerized versions of mail surveys, but with
the utilization of numerous potentials of the Internet as a new data collection
medium. The complexity of this variety of survey modes is increased even further
by recent technological trends related to data collection on mobile devices
(Couper 2005; Couper 2011).

The increased complexity within modes. Introduction of new technologies into
survey research further blurred the border separating mode variations from
completely different modes. For example, highly interactive web questionnaires
can in some respects assume the role of the interviewer, video-CASI can now be
administered either online or face-to-face, and mobile devices can collect loca-
tion-based information in addition to survey responses (Couper 2005; Couper
2011).

The rise of mixed-mode surveys. It is becoming increasingly common that sev-
eral modes are combined within a single survey project (Biemer and Lyberg
2003) in order to overcome the limitations of individual modes and reduce re-

search costs (de Leeuw 2005). Some examples of mixed-modes during data
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collection include mail invitation to web surveys, face-to-face follow-ups for web
non-respondents, CASI for sensitive parts of an interviewer-administered ques-
tionnaire, and different sampling procedures for different parts of the target
population. Mixed-mode approaches are now also an integral part of guidelines
for conducting surveys, like Dillman’s Tailored Design Method (Dillman et al.

2008).

1.1.1 Mode and system of data collection

In order to offer a more explicit conceptualization of mode, it is first necessary to place
the mode of data collection into a broader survey process, which consist of several
phases carried out during the survey preparation and implementation. The phases are

schematically presented in Figure 1.1 (adapted from Groves et al. 2009).

Biemer and Lyberg (2003) introduce the notion of data collection system to refer to all
phases of the survey process and their implementation components (not shown in Fig-
ure 1.1). The system refers to all activities related to the operational implementation of

survey data collection (Biemer and Lyberg 2003, 208):

A system might include design factors such as interviewer hiring, interviewer
training, interviewer supervision, questionnaire contents, number of callback
attempts, refusal conversion strategies, sampling system, and sampling
frame coverage. /.../ In general, data collection systems do not consist of one

mode only, since mixed-mode surveys are norm these days.

The distinction of mode of data collection from the phases of system of data collection
requires some important consideration. Firstly, the selected mode of data collection im-
portantly constrains the implementation options of other phases of the survey process
(Biemer and Lyberg 2003), suggesting a strong interdependence between the phases. If
one decides, for example, to use a web survey for data collection, the questionnaire
needs to be constructed and designed for web administration, sampling procedures

need to be implemented to appropriately include those with Internet access, and the
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Figure 1.1: Phases of the survey process with recruitment and measurement divided into separate steps,
with a more detailed overview of the recruitment and measurement phase

Definition of research
objectives

—Measurement process—I—SampIing process—

Y Y
Choice of data collection . -
mode < »! Choice of sampling frame
Y Y
Questionnaire construction Design and selection of
and pretesting sample
> Recruitment and P
measurement of sample
+ No

Recruitment of
sampled persons

Successful
ecruitment 2

YesP Data collection

esscscccccccscccccacaad

Y

Coding and editing data

Post-survey adjustments

Y

Data analysis

Note: Adapted from Groves et al. (2009). Dashed area adapted from Vehovar and Bategelj (1996) and added to the original figure.

corresponding recruitment procedures need to be employed. The implementation of
post-fielding phases (editing, adjusting and analysis) are also mode-specific to at least

some degree. On the other hand, the research objectives and the target population on
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which the sampling process depends also determine the mode itself. Continuing with
the example above, it is not feasible to choose a web survey for measuring characteris-

tics of the target population with low Internet coverage.

Secondly, to place the mode of data collection into the context of a data collection sys-
tem, the phases of recruitment and measurement (data collection) need to be
conceptually understood as two separate and to some degree independent steps
(Vehovar and Batagelj 1996; Vehovar and Lozar Manfreda 2008). This is presented as
the dashed area added to the figure above. For some modes, this separation is less ob-
vious than for others. In telephone surveys, the recruitment is usually performed at the
beginning of the telephone conversation. Similarly, the invitation is commonly sent in
the same envelope as the survey questionnaire for a mail survey. In these cases, the
mode of data collection is equal to the mode of recruitment and both are performed at
the same time. However, increasingly often, the recruitment is made in a mode different
from data collection, introducing a specific type of mixed-mode survey system (de
Leeuw 2005). Mail invitation to web survey (e.g. Porter and Whitcomb 2007), telephone
screening or recruitment for subsequent web surveying (e.g. Deutschmann and
Faulbaum 2001), and mail pre-notification for face-to-face interview (e.g. Groves and

Couper 1998) are only some examples of such designs.

Finally, as pointed out above, mixing modes during the data collection phase itself is
becoming increasingly common. The data collection phase in Figure 1.1 therefore does
not necessarily consist of one single mode but includes the set of all data collection

modes used in a particular survey project.

Survey mode should thus be understood as a characteristic of data collection and thus
distinguished from sampling procedures, mode of recruitment (solicitation), and other
phases of the survey process. Yet, there is a strong interdependence between these
phases. As we discuss in section 1.2.3, the procedures utilized in one phase can have a

direct influence on the quality of implementation of another phase.
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1.1.2 Dimensions of mode

Authors in survey methodology use various approaches to describe characteristics or
dimensions of data collection procedures that distinguish one mode from another. To
reduce the complexity of separating one mode from another, it is necessary to system-
atically disentangle the characteristics or dimensions of data collection procedures that

are commonly regarded as different modes.

Couper (2011; similiar also Groves et al. 2009) discusses six dimensions of modes: the
degree of interviewer’s involvement (fully interviewer-administered, self-administered
in presence of interviewer, administered in group of respondents, only delivered or sup-
ported by the interviewer and fully self-administered), the degree of contact with the
respondent (more or less direct, indirect, or picture or video of the interviewer), the
channel of communication (aural, visual, or both), locus of control (primarily respond-
ent, primarily interviewer, software control), the degree of privacy (as the presence of
other people during the interview), and the degree of computer technology used (pa-
per-based questionnaires, technology used by the interviewer, organization-provided

technology used by the respondent, or own technology used by the respondent).

De Leeuw (1992; 2005) describes the differentiating characteristics of modes by consid-
ering three groups of factors: media-related factors (medium used, familiarity with the
medium and its use, locus of control, pace, and sincerity of purpose), information trans-
mission factors (cognitive stimulus, communication channels, and the temporal order
of presentation of questions), and the interviewer impact. The most obvious difference
compared to the Couper’s dimensions is the inclusion of socio-cultural factors (familiar-
ity and use of the medium, sincerity of purpose and the respondent’s perceptions of the

appropriate pace of conversation).

Another approach to describing the dimensions of modes is provided by Tourangeau et
al. (2000). According to them, modes of data collection differ in the method of contact-

ing the respondent and delivering the questionnaire (telephone, mail, Internet/e-mail,
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or in-person), the medium of questionnaire presentation (paper or electronic), the per-
son administering the questionnaire (interviewer or respondent), the channel of
presentation (aural or visual), and the mode of responding (oral, written, or electronic).
An important addition to the other two classifications is the explicit separation of com-
munication channels in a direction to the respondent (called channel of presentation)
and from the respondent (mode of responding). The authors also list some other char-
acteristics that are affected by these basic dimensions of modes: impersonality,
legitimacy, cognitive requirements, pace of the interview, question processing order,

and mental models (derived interpretations of the survey task from other situations).

The final classification of modes we refer to is a three-dimensional classification pre-
sented by Biemer and Lyberg (2003). They classify survey modes according to the data
collector involvement (low or high), the degree of contact with the respondent (direct,
indirect or no contact), and the computer assistance used (paper or computer). In con-
trast to other approaches presented here, the “no contact” modes consist of the data
collection methods beyond a common definition of survey research (e.g. direct obser-
vations, administrative records and electronic data interchange). In general, this
reduction of differentiating characteristics to only three dimensions does not enable to

uniquely distinguish between common survey modes (Biemer and Lyberg 2003, 189).

It is clear that different authors include somewhat different sets of dimensions in de-
scribing mode characteristics. There are also some differences in the naming of these
dimensions. For example, Couper (2011) and Tourangeau et al. (2000) name the distinc-
tion between visual and aural question presentation as channel of communication. De
Leeuw (1992; 2005), on the other hand, describes this distinction as cognitive stimulus
and reserves the term channel of communication for describing the availability of verbal,

non-verbal and paralinguistic communication.

Regardless of these differences, there is a considerable overlap between these authors.
Putting all together, they address three broad groups of characteristics related to survey
modes: inherent characteristics, implementation-specific characteristics and contextual

characteristics of survey modes. We treat inherent mode characteristics as the basic
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frame of the data collection approach. A selected combination of these characteristics
is stable (do not change) across actual survey implementations, respondents, or situa-
tions. For example, aural question presentation and oral response are inherent mode
characteristics of the CATI mode and do not depend on different ways in which the tel-

ephone interviewing can be implemented for a specific survey project.

Implementation-specific and contextual mode characteristics are more fluid. They are
simultaneously influenced by combinations of different inherent characteristics and a
broad set of other factors, related to the specific implementation of the survey and ele-
ments of the context in which surveying takes place. The contextual elements include

interviewers, respondents, and properties of the environment of surveying situation.

Inherent mode characteristics

Based on the review of the four classifications of mode dimensions above, we regard

the following dimensions as being inherent to every survey mode:

e Information transmission medium is the tool (or service) used to transfer the
survey questionnaire and answers (data) between the respondent and the re-
searcher. This can be done in person, via telephone line, mail or other form of
physical delivery, e-mail, or web.

e Main question presentation (input) channel is used to present the questions to
the respondent and can be auditory, visual, or both. It refers to the type of stim-
ulus used to convey the questions in the direction to the respondent.

e Response (output) channel is used by the respondent to convey their answers,
either orally or in a written form. Following Tourangeau et al. (2000), we also
added the electronic response provision as a separate type of response channel.
Electronic response can be done by selecting the response option by mouse,
touchpad, touchscreen, keying-in the answer using the computer keyboard or
telephone keypad etc. Note that the output channel refers to the way the re-

spondent provides the answer and not how the answer is entered to the
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guestionnaire. This distinction is only important in interviewer-administered sur-
veys, like CAPI, where the respondent provides answers orally and interviewer
enters them electronically.

Interviewer involvement during data collection refers to the presence (or ab-
sence) and the role of the interviewer in the data collection process. In
interviewer-administered modes, the interviewer administers the questionnaire
completely. In the group of modes commonly named self-interviewing the inter-
viewer is merely present during the data collection, while the respondent
completes the questionnaire by themselves?. Finally, in self-administered sur-
veys no interviewer is involved in the data collection process at all.

Closeness of interaction with the respondent is related to the interviewer’s in-
volvement, but focuses on the type of interaction between the respondent and
the interviewer. The interviewer may interact with the respondent in person
(face-to-face) or remotely (e.g. by the telephone or, though rarely, by video call).
A special case is the use of a virtual interviewer in a form of audio or video re-
cording of live or animated person. While no live interviewer is involved in the
data collection here, the respondent may still experience such a situation as
more interview-like than self-administered. Virtual interactions are common in
IVR surveys where the respondent listens to a pre-recorded interviewer’s voice.
Video recordings of interviewers are sometimes used in VCASI (e.g. Krysan and
Couper 2003) or on the web (e.g. Krysan and Couper 2006).

Computer technology for data collection refers to whether any kind of com-
puter technology is used at the time of data collection either by the interviewer

or by the respondent?.

The conceptual mapping of these characteristics to dimensions discussed by other au-

thors is provided in Table 1.2.

2 Couper (2011) mentions group-administration and instrument delivery as two additional roles of the
interviewer. We regard the former as a special type of self-administered survey in the presence of inter-
viewer (self-interviewing). We left out the latter role to separate data collection from solicitation.

3 Here we do not make a further distinction (as does Couper 2011) whether the computer technology is
interviewer-provided (like in CASI) or respondent’s own (like in web surveys).
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Table 1.2: Comparison between mode characteristics discussed in the dissertation and in the literature®

Couper
(2011)

de Leeuw
(1992; 2005)

Tourangeau et al.
(2000)

Biemer and Lyberg
(2003)

Inherent characteris-
tics

Response transmis-
sion medium

Medium of com-
munication®)

Medium of com-
munication®)

Method of con-
tact®

Interviewer involve-
ment

Interviewer in-
volvement

Closeness of interac-
tion

Contact with the
respondent

Interviewer’s pres-
ence

Method of admin-
istering the survey

Data collector in-
volvement

Contact with the
respondent

Question presenta-
tion channel

Channel of commu-
nication to the
respondent

Cognitive stimulus

Channel of convey-
ing the questions

Response channel

Channel of commu-
nication from the

Mode of respond-
ing

respondent
Computer technology = Computer technol- Medium of ques- Degree of com-
for data collection ogy tion presentation puter assistance

Implementation-spe-
cific characteristics

Locus of control

Temporal order of
questions presen-
tation

Communication
channeld

Locus of control

Regulation of the
communication
flow

Sense of imperson-
ality

Order of question
processing
Cognitive require-
ments

Contextual charac-

Degree of privacy

Familiarity with the

Mental models

teristics medium Conferred legiti-
Use of medium macy
Conveyed sincerity ~ Pace of the inter-
of purpose view
Social conventions
regarding pace of
communication

Notes:

a) Detailed definition of generally comparable dimensions may vary between different authors.
b) Does not explicitly distinguish the questionnaire delivery medium from the response delivery medium.

c) De Leeuw (1992; 2005) refers to the communication channel as the availability of verbal communication, non-verbal com-

munication, and para-linguistic communication.
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Implementation-specific characteristics

The implementation-specific characteristics depend on a specific way of mode imple-
mentation in a survey project. Relevant characteristics identified by the literature review
above include locus of control, temporal order of question presentation, availability of
verbal, nonverbal and paralinguistic communication channels, sense of impersonality,

pace of the interview, cognitive requirements, and some others (Table 1.2).

Different combinations of inherent mode characteristics constrain and sometimes de-
termine the implementation-specific characteristics. For example, the level of available
verbal, nonverbal and paralinguistic channels, as distinguished by de Leeuw (1992), is
constrained by the closeness of interaction with the respondent, the response transmis-
sion medium, and the question presentation channel used. Cognitive requirements like
listening skills, numeracy, literacy, and the ability to follow routing instructions are de-
termined by the combination of question presentation, response channels, the role of
the interviewer, and the use of computer technology for data collection (Tourangeau et

al. 2000).

Several implementation-specific characteristics depend on the way the mode is imple-
mented in a specific survey project. Mail or web questionnaires can convey additional
meanings to the text through graphical elements, depending whether or not such ele-
ments are used (de Leeuw 2005). Further, as Couper (2011) notes, a web questionnaire
can be programmed completely statically, leaving the whole locus of control to the re-
spondent. Alternatively, the inclusion of certain dynamic and interactive features into
the questionnaire can, to certain degree, limit the respondent’s locus of control, for ex-
ample, by preventing free movement through the questionnaire, prompting for skipped

answers, probing the respondent in case of too fast responding, and so on.

Implementation-specific characteristics are usually not rigid even within a specific sur-
vey implementation and may be influenced by individual interviewer or respondent.
Continuing with the locus of control example, some respondents may try to exert more
control over the temporal order of question presentation in the interview situation than

others by asking the interviewer to go back and forth in the questionnaire in order to
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revise their answers. Individual behaviour may also mediate other implementation-spe-
cific characteristics, like the level of available verbal, nonverbal and paralinguistic

channels.

The implementation-specific characteristics thus depend not only on the mode itself,
but may vary across the interviewers, respondents, and specific procedures used in the

data collection phase.

Contextual characteristics

The contextual mode characteristics largely depend on specific social and individual con-
texts in which the mode is implemented, i.e. in which the surveying takes place. Factors
like familiarity and use of the medium, sincerity of purpose, the respondent’s percep-
tions of the appropriate pace of conversation (de Leeuw 1992; de Leeuw 2005), and the
degree of privacy (Couper 2011) are only some examples of such characteristics. The
inherent mode characteristics constrain the range of available surveying contexts; how-
ever, a considerable variation within these constraints can still be expected. For
example, the degree of privacy in the face-to-face interview is inherently limited by the
physical presence of the interviewer. Yet, the actual degree may still vary according to
the context in which surveying of a specific respondent takes place (e.g. some respond-

ents may be interviewed with other household members present and others alone).

The context does not refer only to the characteristics of the physical environment in
which surveying takes place. Factors like social norms and values, respondent’s charac-
teristics and abilities and several other specifics of data collection situation may all affect
the actual implementation of the data collection procedures. Examples of contextual
characteristics from the literature review above include familiarity with the medium,
conveyed sincerity of purpose, use of medium (de Leeuw 1992), conferred legitimacy,
and mental models used by the respondent. How the survey mode is perceived regard-

ing these aspects strongly depends on both social and individual factors.
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Another common contextual variation during survey application is the technology used
by the respondent. Different devices and applications used by respondents in comput-
erized self-administered questionnaires (CSAQ) can introduce differences in experience
even if the same input and response channels are used. This is especially highlighted in
web surveys where respondents may use different Internet-enabled devices, screen res-
olutions, and input methods (like a mouse, touchpad, touchscreen). All these may
importantly influence the response process and the collected data (Couper 2008;

Callegaro 2013).

1.1.3 Definition of mode and its problems

The following key points summarize our discussion of survey modes:

1. The term “mode” is the characteristic of the phase of data collection and is re-
garded as equivalent to the terms “mode of data collection” and “survey mode”.
It is strictly distinguished from the mode of recruitment and other phases of the
survey process. However, the actual implementation of a mode influences and
is influenced by other phases.

2. The characteristics of mode that are stable and do not vary across implementa-
tions, respondents, interviewers and contextual factors are called inherent mode
characteristics. The inherent mode characteristics include response transmission
medium, interviewer involvement during data collection, closeness of interac-
tion with the respondent, question presentation (input) channel, response
(output) channel, and computer technology used for data collection.

3. A number of other mode characteristics may be, to certain degree, constrained
by the inherent mode characteristics, but vary depending on a specific survey
implementation, the behaviour and characteristics of involved actors (interview-
ers and respondents), and various factors of social and individual contexts in

which the survey is applied.
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Figure 1.2: The classification of modes according to the inherent mode characteristics
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Definition of mode

On the basis of the above discussion on inherent, implementation-specific, and contex-
tual mode characteristics we propose the following definition of mode and use it

throughout the dissertation:

The survey mode is a set of data collection procedures that determine the
basic principles of communication and information transmission between
the respondent and the survey questionnaire. These basic principles are
grounded on inherent mode characteristics that distinguish one mode from
another and do not vary across specific implementation procedures, inter-

viewer and respondent characteristics, or contextual factors.

Basing the definition on inherent mode characteristics means that a change in any of
these characteristics introduces a different mode. However, changing only implementa-
tion-specific or contextual characteristics does not mean a different mode. This is largely
consistent with the current common implicit understanding of the term mode in the
survey literature. The separation of modes according to these criteria presented in Fig-
ure 1.2 is implied also by early uses of the term (like in Groves 1979; O’Neil 1979),
general books on survey research (Biemer and Lyberg 2003; Dillman et al. 2008; Groves
et al. 2009), and publications addressing survey modes (Tourangeau et al. 2000; de
Leeuw 2005; Couper 2011). The definition thus does not contradict the previous work,
but exposes the key differentiating dimensions of modes more explicitly. However, we
use this merely as an operational definition as many alternative definitions may be

equally valid.

Alternative mode definitions

The limited number of defining inherent mode characteristics may be regarded as too
restrictive and may preclude some data collection approaches to be identified as inde-
pendent modes. Two highlighting examples that are often treated as independent
modes, but would not be identified as such under the proposed definition, are mobile-

CATI (e.g. Vehovar et al. 2010) versus ordinary CATI and mobile web surveys versus web
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surveys on personal computers (e.g. Couper 2013). Alternative definitions, focusing on
an extended range of defining mode characteristics, are therefore possible. Here we
consider two of many such possibilities: a) inclusion of a type of device used for data
collection for separation of different modes, and b) separation of modes with inclusion

of all implementation-specific and contextual factors.

Type of device as a defining mode characteristic

One possible extension is to include the type of device used for answering the question-
naire as the defining mode characteristic. According to Couper (2005), the move from
fixed to mobile technologies presents one of the key technological trends in survey re-
search. Various studies suggest that the use of mobile devices like mobile phones, smart
phones and tablet computers can lead to some differences in the data obtained by tel-
ephone interviewing (e.g. Kuusela and Notkola 2005; Kennedy and Everett 2011) or web
surveying (e.g. Fuchs 2007; Peytchev and Hill 2010; Couper 2013)*. Differences in the
nature of devices as well as the potential effects on the responses may be a sufficient

argument to separate modes also according to this aspect.

We avoided adding the type of device (mobile or fixed) as a defining mode characteristic
for several reasons. We treat it as a contextual factor since it depends on the respond-
ent-level context of surveying situation, which is mostly beyond the researcher’s control.
While it is possible to limit a routine access to a web questionnaire to personal comput-
ers, this is rarely done in practice and can be easily overridden by technologically more
savvy respondents. In the case of telephone surveys, the restriction to fixed-line can be
achieved by calling only known fixed numbers, but there is a recognized need to include
mobile phones in order to assure sufficient coverage of the target population (Vehovar
et al. 2004; Mohorko et al. 2013a). When mobile numbers are included in the sample,
the device used for survey participation depends on the individual respondent and is

thus out of a direct researcher’s control.

4 As authors of these studies note, many differences are small or merely hypothetical. More research will
have to be done in order to obtain a thorough understanding of the problem.
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While the studies above suggest the possibilities of differences in responses between
different types of devices, too little research has been done to understand whether
these differences are caused by the mobile nature of such devices or are moderated by
other characteristics. Peytchev (2010) claims that small screens and keyboards may be
a key factor contributing to the differences in responses when a web questionnaire is
completed on a mobile device. However, a similar limitation can be found on low-reso-
lution screens of some portable computers (netbooks). Similar holds true for mobile
telephone surveys compared to fixed-line telephone surveys. There is a growing body of
evidence that the obtained estimates may differ if a person is interviewed on a mobile
phone. The study by Kennedy (2011) summarizes that many of the measurement differ-
ences arise due to a variety of contextual factors (like multitasking, sound quality,
environmental distractions, and lower sense of privacy), which may also appear when a

fixed phone is used.

Finally, there is a large variation between different mobile devices themselves that can
result in unstandardized web questionnaire presentation among different respondents
(Callegaro 2010a; Buskirk and Andrus 2012). It is thus unlikely that a simple separation
of mobile from fixed devices would decrease within-mode differences compared to the

classification based only on the inherent mode characteristics.

Implementation-specific and contextual factors as defining mode characteristic

A further extension of defining mode characteristics could include other dimensions in
addition to a type of device used for answering the questionnaire. In principle, all imple-
mentation-specific, contextual or other mode characteristic could be used to separate
one mode from another. This can be justified by the fact that specific characteristics of
mode implementation and all external circumstances in which surveying takes place
might have significant influence on the response process and consequentially cause dif-

ferences in the obtained data.
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The survey mode under this view is thus a complex conglomerate of a large number of
characteristics related to the data collection procedures and may vary across respond-
ents, interviewers, implementation-specific designs and contexts. Under such an
extended definition of mode, it is questionable whether any two surveys could be
claimed to be conducted using the same mode due to differences in implementation-
specific characteristics. Furthermore, virtually each survey could be labelled as mixed-

mode due to variations in contextual characteristics.

In contrast, the definition we use does not consider each variation in mode implemen-
tation as a different mode unless one or more of the inherent mode characteristics
change. However, it does not preclude the possibilities of within-mode variations, oc-
curring due to implementation-specific and contextual mode characteristics, including
different types of devices used by respondents. These variations can be understood as
sub-modes or contextual and implementation versions to bring the proposed conceptu-

alization closer to the alternative ones.

A definition based on a limited number of defining mode characteristics that do not
change across implementations and contexts thus offers some important advantages. It
makes classification of survey modes more manageable and preserves consistency with
the common intuitive understanding of the term “mode”. In addition, and most im-
portantly for our dissertation, it explicitly separates fixed characteristics from those that
can be varied by researcher or vary beyond the researcher’s control. In Chapter 3 we
develop a conceptual model of relations between these and other survey characteristics

and their complex influence on the response process.

Definition of the web survey mode

Figure 1.2 helps us define web surveys as the mode on which we focus in the disserta-

tion:

e Web surveys are self-administered as no interviewer is involved in the data col-

lection phase of the survey process.

44



e Self-administration, of course, precludes any presence of the interviewer. In ad-
dition, web surveys as defined in our dissertation also do not contain any form
of virtual interaction with the interviewer. Web surveys utilizing virtual inter-
viewer approaches are thus considered as another web-based mode (labelled VI
Web in Figure 1.2).

e Allinformation from and to the respondent during data collection is transmitted
through the World Wide Web.

e The respondent interacts with the questionnaire using a personal computer or
another type of web-capable device.

e The main question presentation channel is visual. Although additional auditory
and multimedia elements can be used to extend the range of available stimuli,
the questionnaire is essentially delivered visually®.

e Answers are entered electronically into a computer, using a keyboard, mouse or

other pointing device, or touchscreen.

Self-administration and the respondent’s use of computer technology for data collection
result in highly flexible influences of these defining properties of the mode on imple-
mentation-specific and contextual characteristics. The questionnaire can be
programmed in many different ways, include highly interactive features, and respond-
ents have a great deal of freedom during survey administration. We address these

aspects into details in Chapter 3.

1.2 Survey errors

A general and straightforward definition provided by Hansen et al. (1951, 147) states

that a survey error is “the difference between a survey estimate and the value which is

5 Couper (2008) reports on attempts to present web questionnaires using only an auditory input channel,
which proved to be unsuccessful presumably due to the web being a primarily text-based medium. In line
with our discussion of defining mode characteristic, such an approach would essentially mean a new mode
that departs from the common definition of web surveys as a mode grounded on the visual input channel.
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estimated”. Since the objective of survey data collection is usually to estimate an aggre-
gated parameter of interest for the target population (e.g. average, proportion or some
measure of association between variables), the survey errors can be observed at two
levels: the level of individual respondent and the level of population. Both levels include
inference, the former from the respondent’s answer to the individual’s survey measure
and the latter from an estimate based on a sample of respondents to the target popula-

tion (Groves et al. 2009).

1.2.1 Survey error at the level of the individual respondent

A survey error at the level of the individual respondent is a failure to obtain the true
value of the variable of interest from a respondent. This assumes that each respondent
has a true value on the variable (questionnaire item), which could be theoretically ob-
tained under a completely error-free survey administration®. Since this is in practice
almost always impossible, the measured value (survey response) is the sum of the true

value and survey errors at the respondent’s level:
Ygit = Tgi + €git Eq. 1.1

where y;; is the measured value on the variable Y, for the i-th respondent in the data
collection trial t, 7y; is the true respondent’s value of the variable and eg;; is the result
of all errors that affect this respondent’s answer to the item corresponding to this vari-
able in the trial t. The errors stem from different sources we discuss later, e.g. due to
erroneous reporting, refusal to answer the whole questionnaire or a particular item, in-

appropriate recoding during post-survey activities and so on.

5 We avoid the discussion whether or not the existence of the true value of a variable is a reasonable
assumption and we treat the true value as an underlying theoretical concept. Further discussion of the
problem of true value is provided, for example, by Hansen (1951), Deming (1960), Novick (1966), Allen
and Yen (2002) and several others.
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These errors are either systematic or random; the former specifically affect individual
data collection trials and result in the variance at the level of the respondent’, while the
latter are common to all trials and thus causes the response bias. The error term €4;; is
the sum of i-th respondent’s bias bg; that is common to all measurement trials of the
variable Y;, and the corresponding variance that is specific to the trial ¢, ey;;. The above

equation can be then rewritten as:
Ygit = Tgi + bgi + €git Eq. 1.2

This very important distinction between random and systematic errors relies on the
largely conceptual assumption of replicability (Groves 2004). If we could take a large
number of independent data collection trials (measurements) on the same respondent

and take the expectation over the individual’s response distribution, we would obtain:
E:(ygit) = Ec(tgi) + Ee(bgi) + Ee(egit) = Tgi + byi £q. 1.3

The variance component is not present in this term any more, since the expectation of
random errors is zero, E;(eg;,) = 0.1f E;(by;) = by; = 0, there are no systematic errors
for the i-th respondent over trials. By taking the variance over trials, we obtain infor-

mation about the variation of responses between trials for the i-th respondent:

Vart(ygit) = Va?‘t(‘fgi) + Vart(bgi) + Vart(egit) = g;i Eq. 1.4

Since the bias component bg; and true value 7, are equal in all data collection trials,
replications allow us to discuss the variance of repeated measurements on the same
respondent. This requires that certain survey characteristics are fixed, i.e. they do not
change over trials. In the literature these characteristics are variously called essential
survey conditions (Hansen et al. 1951), survey design (Groves 2004), adopted system of
work (Zarkovich 1966), etc. In general, we can regard them as constant ways of imple-

menting the survey design phases, presented in Figure 1.1 (page 30). Some examples of

7 We deliberately avoid the use of the term response variance, which commonly refers to a random meas-
urement error. According to Groves (2004, 8-9), the term denotes “the variation in answers to the same
question if repeatedly administered to the same person over different trials or replications”.
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such characteristics include sampling techniques, data collection mode, recruitment and
solicitation approaches, questionnaire content, design and application, interviewers in-

volved in the data collection, supervision of interviewers, fielding period and so on.

The variation is also affected by a large number of external factors beyond the control
of survey design that may include, for example, specific interviewer’s behaviour, tem-
poral respondent’s distractions, respondent’s mood or even weather at the time of data
collection (Hansen et al. 1951; Lessler 1984). In order to pinpoint a specific cause of var-
iation, all survey design and external factors would need to be held constant or
controlled for, except those for which variation is to be measured. While the complete
elimination of sources of variations cannot be achieved in practice, it is possible to re-
strict the range of variations by assuring as much control over the surveying process as

possible (Hansen et al. 1951).

The notion of essential survey conditions has important implications for studying differ-
ences between modes. To ascribe all obtained variations to the data collection mode, it
would be necessary to vary only the mode itself while keeping all other factors equal or
modelling them out. However, as we discussed in the previous chapter, each mode has
inherent characteristics that constrain but not determine other factors influencing the
implementation of the data collection procedures. Some essential survey conditions, in

addition to the mode itself, will thus necessarily change between measurement trials.

The estimation of bias is conceptually more complex since it requires the known true
value. For some variables, the true value can be obtained from another, presumably
accurate source known as the gold standard. This is the most commonly used method
of estimating the deviations from the true value in survey research and relies on rela-
tively simple statistical procedures (Groves and Lyberg 2010). However, for many

variables (like attitude questions) it is not possible to obtain the true value directly.
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1.2.2 Survey error at the aggregate level

The concepts of survey errors at the individual level directly apply to the level of param-
eter estimation based on a sample of survey respondents. The parameter 6, represents
the true value of some population characteristic (like mean, proportion, correlation co-
efficient, etc.) that would be obtained if the variable g was measured error-free and
over all members of the population. In a survey, this parameter is estimated on a sample
of respondents using the statistic ég, calculated for respondents i (i = 1,2, ...,n) in the
sample s and the trial t. The obtained estimate is the sum of the parameter value and

influences of errors that can be systematic (bias B) or random (€):

A~

Ogsit = 0y + Bgsit + €gsit £q. 1.5

For conceptual replications of surveying trials it is usually assumed that all essential sur-
vey characteristics are fixed, but different individuals are selected into different samples
(Groves 2004). Expectation is then taken over all samples of respondents and trials, i.e.

over sampling and response distribution:

Esic(Bgsic) = E(8y) + E(Bgsic) + E(€gsic) = 0y + B fq. 1.6
Again, the expectation of variable errors is zero. Following the logic in Eq. 1.4, we obtain
the variance of the statistic 9, ng.

The survey statistics will be an unbiased estimator of the population parameter if there
are no systematic errors present, which is the case when positive and negative errors

cancel each other out.

1.2.3 The total survey error paradigm

The total survey error (TSE) paradigm importantly enhances the conceptual understand-

ing of survey errors by systematically disentangling them into components in order to
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identify error sources and their causes (Biemer 2010). The idea of survey error decom-
position can be traced back to early works in survey statistics by Deming (1944) and was
further developed in later classical works in the field (e.g. Cochran 1953; Kish 1965).
According to Biemer (2010), the first use of the term Total Survey Error can be attributed
to the work by Anderson et al. (1979), who provided the typology of survey errors which

is, with some variations, still used today.

The central aim of the TSE approach is to consider all error sources affecting the survey
data in any phase of the survey process presented in Figure 1.1 (page 30). According to
Biemer (2010, 817), the TSE is the "accumulation of all errors that may arise in the de-
sign, collection, processing, and analysis of survey data". The approach thus attempts to
address the problem of survey errors from a broader perspective than sampling statis-

tics, psychometric theories, or econometrics (Groves 2004).

There is often a perceived difference between those interested in an overall effect of
the total survey error and those attempting to disassemble the total survey error into
error components and estimate them as separately as possible. This can be viewed as a
reflection of interests of survey practitioners versus interests of more theoretically ori-
ented survey methodologists. To some degree, this view is justified when focusing on
the errors of estimation itself: the practitioners may be more interested in the overall
accuracy of the obtained estimate and less in individual error sources that contributed
to the deviations. As soon as the focus moves to the error reduction rather than the error
estimation, understanding the individual error sources becomes crucial from both the-
oretical and practical perspectives. As Biemer (2010) states, parsing the error into
smaller components makes the error sources more manageable and thus provides a

better strategy for coping with survey errors.

The TSE paradigm found its way into many organizations as a conceptual tool for plan-
ning, understanding and learning the approaches for increasing the quality of survey
data (Weisberg 2005). It is also a useful tool for qualitative assessment of procedures

for survey quality assurance (Biemer et al. 2012). Unfortunately, it has had only limited
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Table 1.3: Basic typology and descriptions of the TSE components by Biemer and Lyberg (2003)

TSE Bias/Variance  Sampling errors Sampling error Difference between the estimate and
the parameter due to observing only a
subset of the target population.

Non-sampling errors Specification error Difference between the concept im-
plied by the survey question and the
concept that should be measured in the
survey.

Frame error Failure of the frame to provide a re-
quired probability of selection for some
units of the target population.

Nonresponse error Failure to conduct the data collection
on a unit selected in the sample.

Measurement error  Difference between true and reported
value of the variable.

Processing error Inappropriate processing of the col-
lected data during the data
preparation.

success in the empirical estimation of individual error sources®. Platek (2001) attributes
this to the disproportionately high attention devoted to sampling errors at the expense
of studying other error components, lacking collaborative efforts and complexity of sta-

tistical models that would enable disentangling individual error components.

Typologies of error components and sources in the TSE

Although the general outline of error components is relatively consistent between dif-
ferent authors, Groves and Lyberg (2010) expose a large difference in typologies and the
labelling of errors. They caution that any listing of errors is likely to be lacking due to the

continuous emergence of new errors with developments in survey methodology.

At the very heart of the TSE lies a distinction between random errors (variance) and
systematic error (bias). Each error component can consist of both types of errors (Groves

2004). Table 1.3 depicts a very general typology of TSE components as presented by

8 There are, however, promising efforts of many researchers to accomplish this complex task. The annual
International Total Survey Error Workshop (ITSEW), for example, is one of the central events that deals
with a whole range of topics related to various survey error sources and their interrelations.
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Biemer and Lyberg (2003). A similar typology is provided by Groves (2004) who omits
processing errors, uses the term coverage instead of frame error and groups compo-
nents into errors of non-observation (coverage, nonresponse, and sampling) and errors

of observation (measurement error).

This basic typology can be extended in various ways. For example, Biemer (2010) adds
sampling schemes, sample size and estimator choice as additional sub-components of
sampling errors. Another common extension is the addition of sources of measurement
error, usually the interviewer, respondent, instrument (questionnaire) and mode of data

collection (e.g. Groves 2004).

One of the most comprehensive recent extensions, proposed by Smith (2011), is pre-
sented in Figure 1.3. The author lists a large number of error components and
corresponding error sources. In the paper, he additionally lists several other elements
that could be added to the scheme, for example, the detailed two-dimensional catego-
rization of nonresponse according to the level (unit, module, and item nonresponse) and
the reason for nonresponse (refusal, unavailable, other). He also acknowledges the pos-
sibilities of adding aspects of survey administration (similar to mode characteristics we
discussed in the previous chapter), the incorporation of response process elements,
open-ended and closed ended wording effects and several others. While Smith does not
provide a detailed definition of each component and source presented in the scheme,

his work offers a valuable insight into the variety and complexity of survey errors.

It is important to bear in mind that every conceptual scheme of the total survey error
components presents an (over)simplification of the problem. In addition to a large num-
ber of components that can be included into a typology, the complex interplay between

these components and error sources needs to be considered.

Error components can contribute to the TSE in different directions, reducing or even
cancelling each other out. This can result in low TSE regardless of possibly high errors at
the level of individual components. The same can occur at levels of error sources and
error causes. For instance, low data collection error can be the result of sources contrib-

uting to it in different directions, reducing the overall measurement error.
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Figure 1.3: The extended typology of TSE components by Smith (2011)
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An important conceptual issue emphasized by Smith (2011) is that there are many alter-
native and largely arbitrary ways of categorizing lower levels of the error taxonomy. The
key problem is that one error source can contribute to several error components. Prob-
ably the most typical case is the common placement of interviewer as a source of
measurement error. However, different interviewers achieve different response rates
and sometimes perform sampling of units, thus potentially contributing also to nonre-
sponse error® and sampling error. Another common case is that specific recruitment
procedures influence not only nonresponse errors but also measurement errors due to,
for example, lower perceived survey legitimacy or privacy. The study by Heerwegh et al.
(2004) found that personalized e-mail invitations to a web survey increase response
rates, but at the same time also increase measurement errors, likely due to a lower
sense of perceived privacy. Therefore, it may be worth noting that schematic represen-
tations of the TSE typologies include only some key sources contributing to individual
error components, but not precluding the possibility that the same error sources affect-
ing other components as well. Figure 1.3 acknowledges this by (non-comprehensively)

including some error sources under multiple error components.

The complexity of interrelations of error components due to common error sources is
further increased because of interactions between them. Although the studies of rela-
tionships between errors in the TSE are significantly underexplored (Groves 2005), it is
acknowledged that one error source can influence another in either direction. Smith
(2011) illustrates this with a number of cases, like interaction between the interviewer’s
and respondent’s race for race-related questions, interactions between respondent abil-
ities and mode of responding and so on. One of the consequences is that simple
indicators of error magnitude are often inadequate. As shown by Vehovar et al. (2010)
there are also complex relations between recruitment procedures and characteristics of
respondents. In their study, the use of incentives increased response rates but also non-

response error, likely because incentives were more effective for specific respondents.

% A comprehensive overview of interviewer effects on nonresponse is provided by Groves and Couper
(1998).
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This multifaceted nature of survey error reminds us that the investigation of any error
component requires its placement into the context of other components as well as care-
ful consideration of error sources and their interrelations at different levels of the survey
process. The TSE perspective here offers a promising framework for a conceptual under-
standing of the problem of different survey errors, although it is unlikely that it would

be soon possible to provide a complete empirical verification of the complex picture.

Measurement errors and relations to psychometrics

A vast majority of our discussion of mode effects is going to take place in the context of
measurement (response) errors. Groves et al. (2009) describe the measurement error
as the observational gap between the ideal measurement that would provide true val-
ues of the observed variables and the responses obtained. For a formal description of
measurement errors in surveys, the Eq. 1.1 (page 46) is largely applicable if we restrict
the set of contributing error factors to those arising from measurement itself, and not

due to the item or unit nonresponse, post-processing mistakes, and so on.

Biemer and Lyberg (2003) note that measurement errors may be the most damaging
error component for many surveys. As with other error components, measurement er-
rors can be either systematic or random. A common example of a systematic
measurement error is underreporting of socially undesirable behaviour. On the other
hand, random measurement errors often occur because respondents use various con-

textual cues in the measurement environment (Groves et al. 2009).

The concept of measurement errors is the junction point of survey statistics and psycho-
metrics, yet not without some important terminological and substantial differences that
are comprehensively elaborated by Groves (2004). Probably the most influential psy-
chometric theory is classical test theory, CTT (Novick 1966), with a key assumption that
the expected value of independent measurements of the same individual equals to that

individual’s true value'®. That is, no measurement bias is present:

10 For a complete overview and formalization of other assumptions of CTT see for example Allen and Yen
(2002).
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Et(ygit) =Tgi fq. 1.7

As Groves (2004) notes, the CTT rules out the possibility of biased measures by stating
that potential biasing effects do not add a systematic error to an indicator measuring
the true score, but rather change the true score. This means that the indicator becomes

an unbiased measure of some other construct.

Despite opposing views on the existence of the measurement bias, there is a conceptual
equivalence between the simple response variance in survey statistics and reliability in
psychometrics: both are the measures of random response variations over all respond-
ents and measurement trials (Groves et al. 2009). There are several alternative
interpretations of the reliability, but it is generally defined as the proportion of the ob-
served variance that is accounted for by true-score variance (Alwin 2007):

a%g Eq. 1.8

7’

Pg ==
a'yg
where T, and Y, are true and observed scores of a variable in the population, respec-

tively.

However, a consequence of the different treatments of a measurement bias between
the two disciplines is that there is a complex correspondence between the psychometric
notion of validity and the survey statistics notion of bias. Validity can be defined in nu-
merous ways. Some of the most common validity concepts are: content validity which
refers to the extent to which the selected indicators represent different domains of the
measured construct, criterion validity as the correlation between the test score and the
criterion score, and construct validity which is the correlation between the true score
and responses (measurements) over trials (Allen and Yen 2002; Groves 2004). System-
atic errors that constitute bias in survey statistics do not reflect in the change of validity
coefficient as a correlation between the true score (or criterion) and the obtained re-

sponse. This follows directly from the definition of the correlation coefficient and
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properties of variance, stating that the added constant value does not change the vari-

ance or covariancell.

It should be noted that some extensions of the CTT with relaxed assumptions
acknowledge the possibility of non-random (B) in addition to random measurement

errors (Eg):

Y, = Tg* + By + Eg Eg. 1.9

Under the classical model non-random errors are not separated from the true value,
thus T, = T; + B,. While such separation is theoretically possible under the extended
model, it introduces more complex definitions of response variances, reliability and va-
lidity (Groves 2004). Furthermore, empirical separation of random and non-random
sources of errors can be only partially done using the currently available advanced sta-
tistical modelling, like multitrait-multimethod designs and confirmatory factor analyses

(Alwin 2007).

1.3 The concept of mode effects

The rather lengthy discussion of basic and background concepts serves as a foundation
for a conceptualization of mode effects that we use in the dissertation. The most com-
mon variations in the meaning of the term arise because some mode comparison studies
focus on the differences between the two mode systems (i.e. the set of all phases of the
survey process presented in Figure 1.1 on page 30) and others on differences between
the two modes of data collection. Biemer and Lyberg (2003) name this broader and nar-
rower meaning of mode effects as mode system effects and pure mode effects,
respectively. The former include the set of effects that stem from all error sources in a
specific implementation of the survey process and may affect all components of the TSE,

including errors due to sampling and solicitation procedures. The latter, on the contrary,

11 The derivation and proof can be found in virtually any advanced statistical textbox, for example in Rice
(2007).
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are limited to effects attributable to a specific mode of data collection used (Biemer and
Lyberg 2003). In line with this understanding, (pure) mode effects are the result of influ-
ence of various factors arising from one or more data collection modes used in the
survey process. In the remainder of the dissertation we use the term mode effect as a
synonym of pure mode effect. However, some additional considerations are needed in
order to provide more concise definition and place mode effects into the framework of

TSE.

In section 1.1 we based our definition of the survey mode on the inherent mode char-
acteristics. Consistently, we consider mode effects as the influences of these
characteristics on the survey estimates. However, this influence is not limited to a direct
relationship between inherent mode characteristics and the estimate. As our elabora-
tion of mode characteristics showed, there are many complex interdependences
between inherent mode characteristics, implementation-specific and contextual char-
acteristics. Because of this, various mode-related variables are expected to mediate or
moderate the relationship between the inherent mode characteristics and survey er-
rors. Similar causal relations occur with variables that are not directly mode-related. For
example, the influence of a specific question presentation and response channels may
be moderated by a specific question wording or type (Dillman et al. 2008), which is re-

lated more to the instrument design than the mode itself.
We thus understand mode effects as:

All direct and indirect influences of the inherent mode characteristics on the
obtained survey estimates. Sources and causes that might increase or de-
crease mode effects include all factors that mediate, moderate or in any
other way change the nature of a relationship between the inherent mode

characteristics and the survey estimate.

Under such a definition, mode itself can be placed into the typology of TSE as an error
source, further subdivided into six sources, each corresponding to one of the inherent
mode characteristics. Yet the complex interrelation of error components, sources, and

causes within the TSE paradigm should be taken into account. While mode effects are
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commonly identified as a source of measurement error (Biemer and Lyberg 2003;
Groves 2004), they can influence other error components as well. For example, several
studies (reviewed in the meta-analysis by Lozar Manfreda et al. 2008) suggest that lower
response rates in web surveys may be influenced also by the web as a medium and me-
diated through mode-related factors like familiarity with the medium and perceived

legitimacy.

In sum, while we define mode effects as the influence of inherent mode characteristics
on the obtained data, their underlying causes might lay not only in specific characteris-
tics of the survey mode, but also in various other factors at different stages of the survey
process. Similarly, while they mainly influence the measurement process, they can also
affect other error components like item and unit nonresponse. Which causes and influ-
ences of mode effects are taken into account depends on the scope of the study.
However, potential effects of the mode on unit nonresponse should be strictly sepa-
rated from effects of solicitation procedures and other factors unrelated to the mode
itself. In practice, this is often impossible to do. In our dissertation, we focus on the im-
pact of mode effects on the response process and thus primarily on their contribution

to measurement errors.

Mode effects are sometimes regarded as the difference in the obtained estimate be-
tween two or more survey modes. While such differences present a common indicator
of the presence of mode effects, assuming that other error sources do not affect any of
the compared modes or are modelled out, it should not imply that mode effects do not

exist when only one mode is used.

If we assume that the estimate is affected only by mode effects, we can represent the
between-mode difference A between two modes M; and M, and mode effects of each

mode €(M, ), €(M,) as shown in Figure 1.4.

Vannieuwenhuyze and Loosveldt (2012) name the between mode difference, assuming
that measurement error is the only error source, as a marginal measurement effect on

a function of the observed set of target variables, X. Assuming that all respondents
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Figure 1.4: Between-mode difference and mode effects
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would respond to both modes and that there is no variability in responses given a par-

ticular mode, the marginal measurement effect M (f (X)) is then:

M(f(X)) = f(X|M,) — f(X|M,) Eq. 1.10

The between-mode difference for two modes under the above assumptions can be writ-

ten in terms of survey errors we used before:

A(Qll\/lli 0;\/[2) = 9,]|/11 - 911/12 = (6 + BM1 + EMI) - (0 + BM2 + EMZ) = Eq 1.11

- BM1 - BM2 + EMl - EMZ

Considering a variety of factors that can affect the influence of inherent mode charac-
teristics on the survey estimate and as implied by Eq. 1.11, mode effects can be expected
to have systematic or random effects on the survey estimates. Considering the parallels
with the CTT this means that they can also decrease reliability and validity of the meas-

urement.

When mode effects are observed as a cumulative effect, which is also the case in overall
measurement difference, the complexity of relations between errors in the TSE should
be again taken into account. Different sources of mode effects may contribute to the
error in different directions, potentially cancelling each other out. While this is certainly
positive from the practical point of view, the thorough understanding of mode effect
causes still require the investigation of effects at the level of individual sources. This, to

some degree, reflects the difference between practically oriented interests in the overall
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TSE estimation and more theoretically driven efforts to disentangle the TSE into individ-
ual components. Another issue is that two modes can be subjected to relatively high but
similar mode effects, resulting in low measurement difference despite substantial influ-

ence of mode effects on survey error.

This chapter established the framework for the elaboration of a variety of influences of
mode effects on survey estimates. In the next chapter we cover the survey response
process and the corresponding deviations that lead to measurement errors. In Chapter
3 we then study how specific characteristics of the web mode influence the response

process and contribute to the emergence of mode effects.
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Chapter 2
Survey response process

Surveying is essentially a form of conversation, although a very specific standardized
one. Tourangeau and Rasinski (1988, 302) draw parallels between survey interviews and

everyday conversations:

Two people — the interviewer and the respondent — take part, and the inter-
view consists of conversational units involving connected questions and
answers on a given topic. Although the interview is clearly a very specialized
form of conversation, it may still follow many of the principles that guide

more ordinary and less structured conversations.

Communication is the foundation of every survey, even when it is not conducted by the
interviewer; in self-administered modes, the communication between the respondent
and the researcher is mediated by the questionnaire itself (Jenkins and Dillman 1997).
Survey communication is thus importantly determined by the survey mode and its in-
herent characteristics. How information is transmitted to and from the respondent, to
what degree interviewers are involved in communication, and what medium and tools
are used for this purpose, does not only determine the nature of communication itself,

but also the respondent’s cognitive tasks and behaviour in survey situation.

Effects of mode characteristics can alter the way in which the respondent conducts the
task of answering survey questions (Jackle et al. 2006). Mode effects occur when this
leads to increased measurement error. We therefore based our exploration of mode
effects in web surveys on understanding the processes that respondents perform in or-

der to derive accurate answers to survey questions.

The theories, or models, of the survey response process fall into three wide groups. The
first group includes models of cognitive processes that take place when respondents

answer survey questions. In the second group are models with a focus on reasons for
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deviations in the response process and their impact on accuracy of survey data. Finally,
some models attempt to extend their views by explicitly including the aspects of inter-
viewers, interactions between respondents and interviewers, or interactions between
respondents and self-administered questionnaires. We do not go in-depth into the cog-
nitive foundations of the response process theories, but rather provide an overview of
their key elements to which we refer later during our discussion of mode effects in web

surveys.

2.1 Information processing models for respondents

The models of cognitive processes through which respondents answer questions are
sometimes labelled as information processing models (Jobe 2003). Different models
share many common aspects and, at least generally, agree about cognitive steps taken
by respondents to come up with an accurate answer to the survey question (Schwarz
2007): the respondent is expected to understand the question, retrieve relevant infor-
mation from memory, evaluate and integrate the retrieved information, and form an

answer.

We limit our discussion to the models, describing the response process at the level of
individual respondent. However, especially for business surveys, it becomes important
to consider additional business-level aspects of the response process, including organi-
sation of the survey participation, retrieval of information from the business information

systems and data authorisation (Bavdaz 2007).

2.1.1 The model by Tourangeau and colleagues

A well-known information processing model of the response process was proposed by
Tourangeau (1984). A comprehensive extension in the Psychology of Survey Response
(Tourangeau et al. 2000) offered definitely the most elaborated and widely used ap-

proach to explaining psychological foundations of answering survey questions. Because
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Table 2.1: Cognitive stages of the response process by Tourangeau et al. (2000)

Stage Specific cognitive processes

Comprehension a) Attend to questions and instructions
b) Represent logical form of question
c) Identify question focus (information sought)
d) Link key terms to relevant concepts

Retrieval e) Generate retrieval strategy and cues
f)  Retrieve specific, generic memories
g) Fill in missing details

Judgment h)  Assess completeness and relevance of memories
i) Draw inferences based on accessibility
j)  Integrate material retrieved
k) Make estimate based on partial retrieval

Response I)  Map judgment onto response category
m) Edit response

of a detailed and sufficiently general treatment of underlying cognitive operations, a

majority of other models can be consistently integrated with this work (Jobe 2003).

The authors describe a respondent’s task consisting of four key cognitive stages or com-
ponents: comprehension, retrieval, judgment, and response. Each of them encompass

several specific processes, listed in Table 2.1.

During the question comprehension stage, the respondent establishes the first contact
with a question. The process of question comprehension is divided into two main parts:
1) the obligatory representation of the question, and 2) the optional representation
about the question. The former consists of cognitive operations related to the under-
standing of the formal grammatical and logical structure of the sentence and is thus
expected to be relatively stable across the respondents. The latter representation re-
quires the respondent to infer the question’s intention, i.e. its pragmatic meaning
(Schwarz 2007). This process incorporates specific inferences made by the respondent
on the basis of their own viewpoint, knowledge of the topic, relation to the interviewer,

context of the question, and many other factors.

The main role of retrieval is to obtain relevant information from the long-term memory

to use it in ongoing cognitive processes. The respondent’s memory assumes the central
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role of recalling relevant memories and attempting to fill-in potentially missing details.
Retrieval processes can be aided by memory cues generated by the respondent them-

selves, or provided by the survey context (Tourangeau et al. 2000).

During judgment, the respondent performs cognitive processes of reviewing, combining
and supplementing the retrieved information. Although the retrieval processes can
sometimes result in an accurate direct answer, and thus dismiss a separate judgment
processes, this is usually not the case (Tourangeau and Rasinski 1988). Similarly, judg-
ment may completely supersede retrieval processes if respondents base their answers

on a general plausibility of response (Tourangeau et al. 2000).

Finally, the respondent forms and reports their response. The mapping process is re-
sponsible for the translation of judgmental outcomes onto the expected response
format (e.g. selection of the most appropriate response category). However, the re-
spondents may conduct further editing prior to reporting the response. This is most
commonly done to assure consistency or due to social pressure. According to Tou-
rangeau and Rasinski (1988), the provided answer can therefore be regarded as a
compromise between an accurate answer based on cognitive processing and final edit-

ing for other purposes, like social desirability.

Two general remarks are worth making regarding the presented model. First, although
the authors illustrate the model in a sequential way, its detailed elaboration accounts
for possible re-routings. Some instances discussed by Tourangeau et al. (2000) include
superseding between judgment and retrieval, looping between stages in case of identi-
fied missing details (particularly between retrieval and judgment stages), and selective
partial or complete omissions of individual cognitive processes. We return to the last

situation in our discussion of two-track theories of the response process (section 2.2).

Secondly, a short description of the response stages and corresponding cognitive pro-
cesses should not create an impression that the response process is actually performed
in a standardized way, free from influences of external factors. Throughout this chapter

we will highlight many such factors that may change the response process in various
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directions in different modes. How much this contributes to mode effects depends on

the degree to which these factors are related to specific characteristics of the mode.

2.1.2 Alternative information processing models

Although the approach by Tourangeau and colleagues presents our main theoretical
foundation for discussing factors that influence mode effects in web surveys, several
other models have evolved in survey methodology (for a review, see Jobe and Herrmann
1996; Bavdaz 2007). We consider some of those to highlight different views on the re-

sponse process, and list their key differences to the model presented above.

Cannell, Miller, and Oksenberg

The response process model by Cannell et al. (1981) is an updated version of probably
the first multistage model of the response process (Cannell et al. 1977). The initial ver-
sion outlined the connections between some key concepts of the respondent’s
information processing, including interaction with the question stimulus, activation of
cognition, and information retrieval. The revision introduced the schematics of cognitive
stages, which serves as a basis for a majority of later models. However, compared to
later approaches there are some specific differences. The authors include a separate
stage of response evaluation in terms of accuracy, which later models commonly inte-
grate into the judgment and response components. In addition, the authors do not
explicitly address mapping of the answer onto response categories of closed-ended

questions.

The model is far from a merely historical prototype value. It includes a clear distinction
between processes carried out by conscientious respondents who answer the questions
carefully and deviations that lead to skewed responses. Deviations can occur at any
stage if the respondent starts modifying a response based on cues from interviewer,
guestionnaire, beliefs, values, attitudes, or goals. This offers an integration of infor-

mation processing models with two-track theories. However, while the authors do stress
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the important role of the respondent’s memory, they treat inaccurate responses largely
as a result of the respondent’s conscious unwillingness to devote sufficient cognitive
effort. Failure to address other factors of inaccurate reporting is one of the key disad-
vantages of this model exposed by Tourangeau et al. (2000), in addition to lacking

elaboration of the underlying cognitive processes.

Strack and Martin

The model by Strack and Martin (1987) use a somewhat different categorization of cog-
nitive processes by merging retrieval and judgment stages into opinion generation
component, and splitting the response stage into response formatting and response ed-
iting. Bavdaz (2007) comments this as a reflection of Strack’s and Martin’s focus on
attitudinal questions. Their approach suggests strong interrelations between cognitive
processes related to retrieval and judgment, which is also acknowledged by Tourangeau

et al. (2000).

The model introduces a second, suboptimal response track within the opinion genera-
tion stage. Respondents following the suboptimal track base their answers on retrieval
of readily available judgments from previous questions instead of comprehensive re-
trieval of the most relevant information. In their critique of the model, Tourangeau et
al. (2000) emphasize the importance of treating the two tracks strictly as ideal types.
Respondents are more likely to use a combination of tracks and thus retrieve both, some

specific information and some readily available judgments.

Willis, Royston, and Bercini

Willis et al. (1991) significantly extended the role of judgment processes. Some judg-
ments are needed even before the retrieval of relevant information can start. This pre-
retrieval judgment serves to the respondent to decide whether to conduct search for
relevant information in memory. When such information is retrieved, the respondent
again judges whether further retrieval is needed, or whether the answer should be al-

tered for other purposes (like social desirability). The judgment component is thus not
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limited to the evaluation of retrieved information, but rather presents a central decision-
making mechanism for the whole response process (Bavdaz 2007). It is also responsible
for the final mapping of the answer onto response categories. The response stage itself
is thus limited to a simple provision (output) of the answer. In contrast to a majority of
other models, the authors thus stress a non-sequential nature of the response process,
where respondents essentially and continuously move back and forth between cognitive

components.

Most other models acknowledge the possibility of alternative paths and at least implic-
itly describe the decisions respondents need to make at each stage before proceeding
further. The more explicit inclusion of these aspects into the schematic representation
of the response process is a welcoming addition to underline the high flexibility and

complexity of respondent’s cognitive operations during surveying.

Forsyth and Hubbard

Forsyth and Hubbard (1992) presented a model to be used for expert coding of question
properties. They split the comprehension component of the Tourangeau’s model into
comprehension and interpretive processes. The former set of processes help the re-
spondent to understand the question and the latter is responsible for the generation of
a specific representation of the task. This can be roughly paralleled with the represen-
tation of the question and representation about the question described by Tourangeau

et al. (2000).

Schwarz and Oyserman

Although the response process model by Schwarz and Oyserman (2001) focuses on be-
havioural (factual) questions, its basic conceptualization follows other more general
approaches. Their inference and estimation component resembles a somewhat ex-
tended judgment stage of the Tourangeau’s model. It additionally embraces a minor
part of retrieval processes responsible for filling-in partial memories through inference,

and some aspects of response formulation, like the rounding of numbers to open-ended
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guestions. Schwarz and Oyserman stress the essential interconnection between the for-
mulation of response, judgment, and comprehension of the question. Finally, they treat
mapping and editing of answers as two separate stages, similar to Strack and Martin

(1987).

Summary of information processing models for respondents

A detailed comparison of different models is difficult to perform due to highly variable
elaboration by their authors. However, by accepting some assumptions about missing
details, the models exhibit a high consistency in the identification of the main cognitive
stages of the response process (Figure 2.1). On the other hand, specific emphases and
often subtle variations between these theoretical approaches, substantially driven by
particular interests of their authors, offer valuable insight into different parts of cogni-

tive processes that govern the quality of provided answers.

2.2 Models of response process deviations

The complexity of cognitive processes in the response process reveals the burden im-
posed on respondents. They are expected to perform a large number of cognitive
operations in order to provide an accurate answer. Unsurprisingly, they are often not
motivated to or even incapable of performing this task thoroughly. The motivational as-

pect of answering survey questions is described by Tourangeau et al. (2000, 254):

There’s no reason why respondents should work hard to answer the difficult
questions posed in many surveys. The evidence indicates that many respond-

ents may choose to take it easy instead.

Deviations from the expected full cognitive processing of survey questions is the focus
of two-track theories of the response process. One track presents an optimal way of
guestion processing and results in an accurate answer. The second track leads through
some form of mental shortcutting used by the respondent to reduce cognitive resources

at the expense of accuracy.
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Figure 2.1: Schematic comparison of key components of information processing model by Tourangeau et
al. (2000), and alternative models
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Some authors include the two tracks directly into their proposed information processing
models. The two examples we presented above are the models by Strack and Martin
(1987) and Cannell et al. (1981). The former focuses on non-optimal processing of atti-
tude questions when respondents recall previous judgments instead of creating new
ones. The latter is more general and allows for the occurrence of deviations at each
stage of the response process, although it does not comprehensively elaborate the un-

derlying causes.

2.2.1 The satisficing model

Krosnick and Alwin (1987) introduced a two-track model of the response process based
on Herbert A. Simon’s concept of satisficing in decision-making. When making decisions,
individuals often try to reduce the psychological resources required by searching for ac-
ceptable, but not necessarily optimal solution. According to Russo and Dosher (1983),
they balance cognitive efforts and accuracy by lowering their efforts to a degree where

they believe it causes a relatively small increase in error.

Survey respondents similarly search for a balance between the effort they need to put
into the question processing and the answer accuracy they deem sufficient (Krosnick
and Alwin 1987). Krosnick (1991) linked the satisficing principle to Tourangeau’s re-
sponse model. Respondents who are optimizing go through all four stages of the
response process carefully and thoroughly. Respondents who are satisficing, on the
other hand, perform some cognitive processes superficially or even entirely dismiss

them.

Until the respondent performs all stages with somewhat reduced comprehensiveness,
they will be able to form an answer that meets their criterion of sufficient accuracy.
However, once the respondent abandons a larger part of cognitive processes or entirely
omits some stages (usually retrieval and judgment), they will give an answer for which
they believe to merely seem reasonable to the interviewer or researcher. Krosnick labels

the two levels of satisficing as weak and strong satisficing, respectively.
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A likelihood that the respondent resorts to satisficing is, according to Krosnick (1991),

the function of three variables:

e Task difficulty inherent in a question or influenced by other factors, like pace of
communication between the interviewer and respondent, or distractions from a
wider environment of survey situation.

e Respondent’s ability in the sense of cognitive sophistication'?. Respondents with
greater abilities find required cognitive processes easier to perform. In addition,
those who are more informed about the topic of a question and have a well-
established opinion on it will need less cognitive effort to process the question.

e Respondent’s motivation to perform a comprehensive question processing in

order to provide an accurate answer.

Krosnick presents the role of task difficulty (d), ability (a), and motivation (m) with the

equation for probability of satisficing, p(s):

a Eqg. 2.1
p(s) = —— 7

d-m
Of course, this equation should be regarded as merely a schematic representation, re-
minding that the likelihood of satisficing can be decreased or increased by variations of
these factors. For example, even if a task is difficult and the respondent’s ability is low,

their high motivation decreases the likelihood of resorting to satisficing.

A general consequence of satisficing is decreased accuracy of survey data. While the
direction of such effects is hard to predict, a number of typical strategies can be used by
respondents to reduce cognitive burden. The initial satisficing approach by Krosnick and
Alwin (1987) was used to explain response order effects. Later it was extended to ac-

count for a variety of other strategies as well (Krosnick 1991):

12 Krosnick (1991) understands this sophistication primarily as an ability to perform retrieval operations
and to integrate the retrieved information into overall judgment. Yet, there is no reason to exclude the
potential impact of the respondent's ability on performance of question comprehension and response

mapping.
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a) Response order effects occur when response categories at the beginning
or atthe end of a list are more likely to be selected. Selection of initial items
(primacy effects) usually occur due to the extended cognitive processing of
initial items in a confirmatory direction. Selection of last items (recency ef-
fects) is usually the result of highest cognitive attention paid to items

toward the end of the list.

b) Acquiescence is a tendency of respondents to agree with statements in
guestion. As a satisficing strategy, it occurs due to limited cognitive pro-
cessing of the statement in a confirmatory direction. Acquiescence can also

be a result of specific personality traits or deferential behaviour.

c) Endorsing status quo, which is the selection of a response that expresses
appropriateness of the existing status of the object in question. Such an-
swers are commonly a consequence of severely limited or completely

skipped retrieval and judgment stages of the response process.

d) Scale non-differentiation is manifested as a provision of the same answer
to all items of a scale question. A satisficing respondent may select any
seemingly reasonable scale value with little cognitive processing and then

simply use the same value for other items, regardless of their content.

e) Non-substantive responses, like “don’t know”, are a result of satisficing
when respondents select them without performing required retrieval or

judgment processes.

f) Random responding, or mental coin-flipping, is the satisficing strategy with
the lowest amount of needed cognitive effort as a respondent simply picks

one of the answer categories at random.

Respondents relying on the first two strategies need to perform at least some cog-

nitive processing across all stages of the response process. Response order effects
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and acquiescence therefore result in weak satisficing!3. The remaining strategies
are based on the complete elimination of some cognitive stages and therefore re-

sult in strong satisficing.

2.2.2 Deviations due to sensitive questions

Specific forms of response process deviations often occur when questions are sensitive.
Surveys are delving into more and more sensitive topics that the respondent may feel
uncomfortable to answer (Tourangeau et al. 2000). Common examples include ques-
tions about income, sexual lifestyle, health issues, use of illegal drugs and alcohol

consumption, study grades, and many others (Bradburn et al. 1978; Kreuter et al. 2008).

Although there is no universal agreement on what a sensitive question is, Tourangeau
et al. (2000) distinguish three aspects of question sensitivity (see also Tourangeau and
Yan 2007). First, the question can be intrusive in the sense of invasion into the respond-
ent’s privacy. Respondents regard topics of intrusive questions as inappropriate for
everyday conversation with a stranger or even a casual acquaintance. Second, respond-
ents may perceive questions as sensitive due to the fear of disclosure of answers to
third-party individuals or agencies, like governmental organizations and employers. Fi-
nally, questions can be sensitive from the perspective of social desirability if some of
possible answers are more acceptable than others according to social norms that are

important to the respondent.

Social desirability is the most complex aspect of question sensitivity. Nederhof (1985,
264) describes it as a reflection of “the tendency on behalf of the subjects to deny so-
cially undesirable traits and to claim socially desirable ones, and the tendency to say

things which place the speaker in a favourable light”. Paulhus (2002) further explains

13 Response order effects are sometimes regarded as strong satisficing because the first response category
is often selected without performing any cognitive processing at all. We believe that this is not in line with
the reasoning by Krosnick and Alwin (1987) who understand response order effects as the selection of the
first reasonably accurate option. Among Krosnick's satisficing strategies, a selection of the first item, re-
gardless of its content, would best fit into the random responding.
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that respondents may distort answers either due to purposive impression management
or because of unrealistic self-deception. Social desirability can result in the under-re-
porting of undesirable behaviours or over-reporting of desirable ones, if the respondent
does not rather decline to answer the question (Bradburn et al. 1978). Deviations in an-
swer due to social desirability are the result of over-editing answers in the reporting
stage of the response process (Cannell et al. 1981; Tourangeau et al. 2000). Holtgraves
(2004) empirically indicated this editing effect by observing longer response times when

social desirability was presumably affecting the response process.

The level of distorted reporting importantly depends on the respondent’s characteris-
tics. While some topics are intrusive by nature (e.g. income questions), others may be
perceived sensitive only by respondents who treat their specific characteristics as unde-
sirable from the perspective of formal or informal social norms (Bradburn et al. 1978).
Furthermore, some respondents are more inclined to socially desirable responding be-
cause of their personality characteristics, like conformity or the need for social approval
(Tourangeau et al. 2000). What is deemed to be a desirable response to a specific ques-
tion will thus most likely vary across different respondents, their social environment
(Naher and Krumpal 2012), and even contextual factors of surveying situation. This is

illustrated by Schwarz and Oyserman (2001, 152):

Whereas admitting that one has tried drugs may seem threatening to some
teenagers when interviewed by an adult, admitting that one has never tried

drugs may seem as threatening to some teens when interviewed by a peer.

According to Cannell et al. (1981) social desirability in surveys is thus a product of per-

ceived appropriateness of the answer in a specific context of survey situation.

2.3 Extensions to survey administration

Schwarz (2007) describes an interviewer-administered survey as a collaboration be-

tween the interviewer and the respondent. Self-administered modes, on the other hand,
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rely on a direct interaction between the respondent and the survey questionnaire. A
systematic consideration of these different forms of interactions is largely missing in the
models discussed above, although their elaborations consider some interviewer- or
guestionnaire-related contextual factors of survey administration. Some authors pro-
posed extended models to incorporate these aspects into the response process more
explicitly. Here we reviewed three of these models. While we are predominantly inter-
ested in self-administration as an inherent mode characteristic of web surveys, a brief
consideration of interviewer-administered response process offered by two of these

models is beneficial to highlight specifics of web surveys against other modes.

2.3.1 Models of interviewer-respondent interaction

Esposito and Jobe (1991) proposed several extensions to the models discussed above to
explain the importance of various survey contexts in which the response process takes
place. These contexts include a range of variables related to interview setting, timing of
contact, respondent and interviewer characteristics, survey publicity method, survey
sponsorship, data collection mode, degree of privacy, attributes of survey instrument,
and incentives. The authors most comprehensively elaborate the interaction between

interviewers and respondents.
Their survey interaction model specifies the following sequence of the response process:

1. Interviewer and respondent orient themselves within the survey context by es-
tablishing a preliminary interaction before the surveying begins. An example of
a task in this phase is the presentation of a purpose of data collection.

2. Interviewer asks a question by reading an item on the questionnaire. Variables
affecting this stage include question wording, item characteristics, question-
naire-provided context, and interviewer’s reading style.

3. Respondent processes question and provides answer — the respondent per-
forms the question answering process which is covered by the information

processing models presented above.
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Figure 2.2: Schematic representation of the survey interaction model (Esposito and Jobe 1991)
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4.

Interviewer processes and records respondent’s answer by performing the re-
sponse-categorization process to appropriately interpret the respondent’s
answer and categorize it in line with expected procedures. The response-catego-
rization processes are similar to information processing on the respondent’s side
and include comprehension of the response, its cognitive processing, evaluation
of appropriateness, and response categorization.

Interviewer and respondent reorient themselves and proceed to next question,
returning to the phase 2. However, both parties in the interaction process are
affected to a certain degree by the context established through previous ques-
tions.

Interview is concluded.

Interviewer optionally reviews and adjusts the questionnaire protocol by per-
forming tasks such as post data collection coding of open-ended answers or

filling-in incomplete answers on the basic of inferences.

Figure 2.2 gives an adapted schematic representation of the survey interaction model.

Esposito and Jobe (1991) acknowledge that directed verbal communication defined by
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individual phases (black arrows in the figure) is in practice always accompanied by con-
tinuous bidirectional verbal communication. This occurs, for example, when the
respondent asks for clarification or the interviewer uses additional probes. With face-
to-face modes, there is additional nonverbal communication between both interacting

parties.

Another approach, the information exchange theory of standardized interviewing
(Sander et al. 1992), embraces four cognitive models: the interviewer’s question gener-
ation and question clarification models, the respondent’s question answering model,
and the model of interviewer-respondent interaction. Both interviewer’s models consist
of complex pathways from the interviewer’s reading of the question to the actual

presentation of the question or its clarification to the respondent.

The question generation model focuses on the interviewer’s decisions about how to pre-
sent the question, either by following the exact wording or paraphrasing it. Paraphrasing
occurs when the interviewer decides not to commit to verbatim speech and formulates
the question phrasing on the basis of interpreted meaning instead of the exact wording.
The process of question clarification is more complex and requires the interviewer to
actively monitor the respondent’s words, gestures, eye movements and other body lan-
guage that may indicate question comprehension problems. Furthermore, they have to
evaluate the meaning of the respondent’s answer and its appropriateness to the ques-
tion. In case of identified problems, the interviewer needs to formulate clarification
probes. The key added value of the information exchange theory of standardized inter-
viewing is thus its contribution to understanding of the complexity of the surveying

situation from the interviewer’s perspective.

2.3.2 The model of respondent-questionnaire interaction in

visual self-administered surveys

The process of answering individual survey questions in self-administered modes is well-

covered by general information processing models for respondents. However, they do
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Figure 2.3: Schematic presentation of the response model for self-administered surveys by Redline and
Dillman (2001)
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Note: Adapted from Redline and Dillman (2001). Some paths were excluded from the original figure.

not specifically address additional cognitive processes that respondents perform to ac-
complish specific tasks of self-administration. In visually presented self-administered
questionnaires!*, respondents must perceive the information by themselves, compre-
hend layout and design of the questionnaire in addition to question wordings, and

process guiding directions (Jenkins and Dillman 1997).

Redline and Dillman (2001) devote attention to mental processes required for routing
through the questionnaire. They emphasize the questionnaire’s role in providing appro-

priate verbal language, non-verbal language and graphic paralanguage to guide the

14 Although the title of work by Jenkins and Dillman (1997) Towards a theory of self-administered ques-
tionnaire design suggests focus on self-administration, it mainly address visual presentation of questions.
It does not apply to auditory self-administered modes, like IVR surveys.
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respondent through the questionnaire. The respondent’s task is then to appropriately

identify and follow this guidance (Figure 2.3).

To account for this interaction between the questionnaire and the respondent, Redline
and Dillman (2001) add three key additions to the information processing components
of the model by Tourangeau et al. (2000): 1) attendance to the question stimulus as the
first step of the respondent’s question processing, 2) an explicit notion of the role of
paralinguistic, symbolic, and numeric language elements in the comprehension stage,

and 3) a sequence of stages related to processing of routing instructions.

The model has some important implications for understanding mode effects in web sur-
veys. It shows the increased number of tasks to be performed by the respondent in order
to successfully route through the questionnaire and process applicable questions. It also
explicitly notes possible intentional deviations from the expected path due to the re-
spondent’s control over decisions whether to obey or disobey questionnaire
instructions. However, an appropriately implemented web survey questionnaire can
substantially relieve the burden imposed on the respondent by providing automated

routing, clear visual guidance, and many other assistive elements.

In sum, the survey response process, addressed by various models presented in this
chapter, importantly determines the accuracy of answers to survey questions. Devia-
tions in the response process can prevent the respondent to produce an accurate
answer and result in the measurement error. Review of the models in this chapter show
that inherent mode characteristics, particularly a degree of interviewer’s involvement
and closeness of interaction with the respondent, introduce some important specifics in
the cognitive tasks that the respondent is expected to perform. Additional implementa-
tion-specific and contextual mode characteristics can further affect the respondent’s
performance of the response process. In the next chapter we elaborate a wide range of
such influences that can stimulate or supress the occurrence of mode-specific measure-

ment errors in web surveys.
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Chapter 3
Factors of mode effects in web surveys

In the previous two chapters we have established conceptual grounds for the elabora-
tion of mode effects in web surveys. In this chapter we explore how inherent
characteristics of the web mode — a visual channel of question presentation, self-admin-
istration, respondent’s use of computer technology during data collection, electronic
response channel, and web as information transmission medium — influence response

process and measurement error in web surveys.

Discussions in this chapter are guided by the thesis that mode effects are caused through
complex relations between inherent mode characteristics and other factors. The key
conceptual question to answer in order to identify factors of mode effects on survey
error is whether an observed measurement error would be eliminated or reduced if an-
other mode with different inherent characteristics was used. It is therefore necessary to
take into account a variety of factors contributing to emergence of mode effects through
their relations to the inherent characteristics of the web mode. For example, not each
guestion nor each respondent contribute to mode-specific measurement error in the

same way.

Following the distinction of inherent mode characteristics from implementation-specific
and contextual dimensions of a survey mode in section 1.1.2, mode-related properties
also depend on how the survey is implemented and in what context it is administered.
In this chapter we further elaborate and apply this scheme to web surveys. The role of
distinctions between fixed and variable dimensions of the mode is further strengthened
by the high flexibility of web questionnaires, which can be programmed and presented
to the respondent in many different ways and may introduce a high level of variation in

the surveying experience.
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We explore factors of mode effects by reviewing existing mode comparison studies and
experimental manipulations of implementation-specific characteristics of the web
mode. Because mode characteristics are often in close interrelation and jointly impact
the response process, the discussion in this chapter is not structured strictly by the in-
herent dimensions of the web mode. We also do not separately address interviewer
involvement and closeness of interaction with the respondent as the distinction does

not apply to the self-administered nature of web surveys.

3.1 Visual presentation of the questionnaire

We begin exploring the factors of mode effects in web surveys by discussing the role of
visually presented questions. We defined web surveys as being inherently a visual mode
(Figure 1.2 on page 40), although they can be extended by auditory communication in
the form of audio clips or other multimedia elements. The effects of visual presentation
on the response process are, of course, predominantly related to the visual input chan-
nel. At the same time they are also indispensably influenced by computerization and
self-administration. Many features of visual presentation essentially rely on computer
technology, therefore analysis of the visual channel of presentation in web surveys can-
not be separated from the computerization of the questionnaire. In addition, the visual
input channel in web surveys does not only serve to deliver questions. The absence of
interviewers, which we more comprehensively cover in section 3.2, requires visual
presentation to take over the role of guiding respondents through the questionnaire
(Smyth et al. 2006a). Several mode effects may therefore stem from interactions be-

tween visual presentation, self-administration, and computerization.

The auditory and visual input channels significantly differ in the way of information
transmission. Words and numbers, as the essential component of both, are perceived
aurally in the former and visually in the latter. Differences between spoken and written

language determine the types of communication available for transmission through
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each of the two channels. The auditory channel extends verbal language with paralin-
guistic communication, such as emotional tone, emphasis, and timing; with physical
presence of actors, like in face-to-face interviewing, an additional non-verbal communi-
cation is available (de Leeuw 1992). Visual modes rely on other communication
languages: words and numbers, non-verbal symbols, and graphic paralanguage. In their
presentation of these languages, Redline and Dillman (2001) treat the graphic paralan-
guage as the fundamental precondition of visual perception, essential for transmission
of other languages through the visual channel. The model proposed by the authors re-
quires respondents to attend to all three languages before proceeding with the question

comprehension stage.

The combination of visual input channel and the respondent’s use of computer technol-
ogy establishes an environment of numerous possible alternative questionnaire
presentations. The interest in visual features is especially large in web surveys, because
their inclusion is simple, straightforward, and available at largely no additional costs —
but at the same time very important for data quality. Each of these possibilities, at least
to some degree, influence the type and amount of information transmitted through the

visual channel.

As with other mode characteristics, the key conceptual question in studying mode ef-
fects attributable to the visual input channel is whether or not a specific factor causes
measurement errors that would be absent or reduced if the auditory presentation was
used. This is somewhat difficult to answer because each type of the channel is based on
a very specific set of communication types. For example, a measurement error arising
from a specific implementation of graphic paralanguage cannot occur in auditory modes
where this paralanguage does not exist. Such an error is therefore attributed, by defini-
tion, to the mode effect. To understand the role of the visual input channel in the
emergence of mode effects it is therefore necessary to understand how different visual
implementations of the questionnaire contribute to measurement errors. In other
words, the key issue for mode effects is not the inherent visual presentation, but specific

implementation of this presentation (Tourangeau et al. 2000).
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3.1.1 General design principles: visibility and clarity of

presentation

There are several similarities between the practice of web questionnaire design and hu-
man-computer interaction studies (Kaczmirek 2009). The most important underlying
principle of visual input channel is visibility. Conrad et al. (2006) draw parallels to web
usability studies according to which users are less likely to search for information if this
requires them to invest even minor additional effort. Translated to a surveying situation
and following the Krosnick’s equation for the probability of satisficing (Eq. 2.1, page 73),
less visible information increase the burden of respondents and produce more satisfic-
ing behaviours. Respondents therefore expectedly pay more attention and processing
effort when information is visible immediately, without requiring further actions like
mouse clicks, scrolling, or even eye movements (Tourangeau et al. 2013). Even the basic
elements of questionnaire design can thus importantly increase or decrease survey

measurement errors.

Visibility positions the visual design and layout of a questionnaire into the foundation of
the response process in visual modes. The successful transmission of information from
the questionnaire to the respondent critically depends on the proper visual perception
of the stimuli. Jenkins and Dillman (1997) use a large body of knowledge on cognition
and visual perception to derive principles of assuring clarity of presentation, unambigu-
ous identification of individual questionnaire elements (such as question text, response
options, additional instructions, and input fields), organization of information, and so
on. Later work by Dillman et al. (2008) and by Couper (2008) extended these principles
into a comprehensive set of guidelines and considerations for appropriate visual design.
Consistency of visual presentation, visually distinguished questionnaire elements, con-
trasting text colour against the background, easily readable typography, careful use of

emphasis, and uncluttered pages are only some ways of ensuring standardized visual
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stimuli across respondents. Although we do not elaborate on these general aspects of

the questionnaire design'®, their contribution to mode effects can be important.

An increase in mode effects caused by a specific web questionnaire design is demon-
strated by studies comparing different distribution of questions across pages. Mail and
other paper-based questionnaires always include several questions on one page for
practical reasons. Web surveys allow for much higher flexibility as the computerization
enables the complete customization of a number of questions per page without added
costs. Couper (2008) offers a detailed review of advantages and disadvantages of differ-
ent layouts, but here we focus only on the clarity of presentation. When all questions
are presented on the same page, visual clutter can lead to accidentally skipped questions
(Dillman et al. 2008) or heighten the likelihood of satisficing due to increased task diffi-
culty. Both these factors help explaining higher item nonresponse found in single-page
presentation of questions compared to the layout with one question per page (Lozar
Manfreda et al. 2002; Peytchev et al. 2006; Toepoel et al. 2009b). Mode effects occur
here because the reduced clarity of presentation prevents the adequate transmission of
information through the visual channel, but does not apply to the auditory question
presentation channel. This can be approximately paralleled with measurement errors

due to unclear interviewer’s speech in auditory modes.

3.1.2 Question wording and format

Question wording is the main tool for transmitting the request for information to re-
spondents. It consists of a statement that specifies the question focus, response
categories, and additional instructions. All these elements are used by the respondent

to construct their representation about the question (Schwarz and Oyserman 2001).

Modes with different question presentation channels require different, although im-

portantly related skills from respondents in order to successfully comprehend the

15 Couper (2008) gives an extensive overview of very detailed visual features of web surveys and their
implications for data quality. Informative insight into the application of principles of human-computer
interaction for web survey design is also offered by Kaczmirek (2009).
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guestion (Perfetti et al. 2005). The auditory input poses a larger demand on the respond-
ent’s working memory to memorize the question during information processing. The
respondent needs to perform a dual task of simultaneously keeping the interpretation
of the question in their memory and formulating an answer (Burton and Blair 1991).
Memory demands are substantially relieved with visual presentation, since respondents
can recheck the question wording any time. However, they need to possess sufficient

reading skills for its comprehension (Tourangeau et al. 2000).

Complexity of wording

In line with Grice’s maxim of clarity, respondents expect that the question is asked in an
obvious way (Schwarz and Oyserman 2001). However, complex wordings are sometimes
required to sufficiently specify the question’s focus. Longer questions require a respond-
ent to keep more information in their working memory, potentially overloading it and
resulting in terminated or slowed-down cognitive processing (Tourangeau and Smith
1996; Tourangeau et al. 2000). Comprehension difficulties further arise with factors such
as technical, vague, or rarely used terms, low predictability of grammatical structure,

complex syntax, and required inferences (Graesser et al. 2006; Lenzner et al. 2010)%®,

As the question complexity increases, the task of comprehension becomes more bur-
densome and may result in the respondent’s objective inability to comprehend the
guestion, or encourage a reliance on satisficing strategies to reduce the cognitive bur-
den (Krosnick 1991). Studies report on a number of significant effects of complex
guestion wordings in web surveys, including prolonged response times (Yan and
Tourangeau 2008; Lenzner et al. 2010), increased drop-outs (found by Ganassali 2008,
but not by Lenzner et al. 2010), and the tendency to select middle values (Lenzner et al.
2010). Similar effects were found in other modes: higher endorsement of midpoint scale
values (Velez and Ashworth 2007), decreased reliability (Saris and Gallhofer 2007),

higher reliance on interpretative cues provided by response categories (Bless et al.

16 Lenzner et al. (2010) point out that question complexity is not uniformly defined. With the term “com-
plex question” we thus very generally refer to a question with some of linguistic characteristics listed here.

88



1992), more non-substantive responses (Knduper et al. 1997), and lower accuracy of

answers (Schober and Conrad 1997).

Expected mode differences in question complexity, while lacking sufficient empirical
support, can be partially derived from research in cognitive psychology that confirms
higher memory demands of auditory processing'’. As the eye-tracking study of visually
presented questions by Lenzner et al. (2011) show, respondents commonly reread com-
plex questions and pause at difficult words for further processing. Although in
interviewer-administered auditory modes respondents can ask the interviewer to re-
peat the question or slow down the reading pace, they rarely make such requests
(Conrad and Schober 2000; Dijkstra and Ongena 2006). We can thus expect web surveys
to be generally less prone to negative effects of complex question wordings than audi-
tory modes. The same expectation can be applied to wordings of additional instructions

and clarifications of unknown or ambiguous concepts.

However, comprehension difficulties and corresponding mode differences are im-
portantly moderated by the respondent’s motivation, cognitive performance and
reading ability (Knduper et al. 1997; Yan and Tourangeau 2008; Chang and Krosnick
2010). Under certain circumstances, we can therefore expect a visual channel of presen-
tation, combined with other factors, to increase mode effects related to complex
guestion wordings in web surveys. Especially respondents with limited reading skills may
find the auditory presentation easier and would be subjected to higher cognitive burden
when they have to read complex wordings (Dillman 1991). If the burden exceeds their
reading capacity or the amount of effort they are ready to invest into the question com-

prehension, a resulting measurement error would be attributable to mode effect.

Question formats

Computerization enables web surveys to utilize a wide range of question types and for-

mats with high flexibility. Although some formats are often considered as

17 A general overview is given, for example, by Eysenck and Keane (2010).
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Figure 3.1: Examples of common interface control elements in web surveys to present close-ended single-
answer questions: a) radio buttons, b) list box, and c) drop-down menu

. ) ’ : 5
@) wnich ofthe following items hest descrines what you are mainly doing & present?  C) i ing following tems best describes what you 2re mrainly doing at present?
() student, in school, invocational training
self-employed v
() employed
@ self-employed student, in school, in vocational training
employed
(O helping family member in a family business or a farm selfemploved
() unemplayed helping family member in a family business or a farm
_ ungmployed
(O retired o retired e
. - . in military or civil service
(O in military or civil service homemaker _
(O homemaker on maternity leave
on a parental leave or childcare leave
O on maternity leave ill or disabled for a long time or permanently
other status

() on a parental leave or childcare leave

() ill or disabled for a long time or permanently

(O other status

b) ‘Which of the following items best describes what you are mainly doing at present?

student, in schoal, in vocational training ~

helping family member in a family business or a farm
unemployed
retired

in military or civil service

homemaker

on maternity leave

on a parental leave or childcare leave v

Note: Questions adapted from Aasve et al. (2011).

interchangeable, alternative presentations can produce significant differences in re-
sponses. Mode effects can be most clearly related to formats that cause measurement

errors because they violate the visibility principle.

This can be well illustrated by the most basic single-answer type of question (Figure 3.1).
Web surveys offer several alternative user interface elements to format such questions:
radio buttons, list boxes, drop-down menus, and a variety of visually customized fields.
These various formats were found to significantly impact the response process. List
boxes and drop-down menus restrict the amount of information (response options)
available to the respondent without further action (clicking and scrolling). According to
observations by Galesic et al. (2008), and in line with the visibility principle, immediately
visible response options receive higher attention in term of fixation times than options
visible only after scrolling. Unsurprisingly, response order effects have been shown to
increase with these question formats compared to radio buttons, due to higher task dif-

ficulty or the lacking motivation of respondents to access the remaining response
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options (Couper et al. 2004a; Galesic et al. 2008). Such restriction of accessibility of re-
sponse options is specific to visual computerized modes and cannot occur with the aural

presentation of questions neither with paper questionnaires.

Despite the potentially damaging impact of web-specific question formats on the quality
of obtained responses, their use can be beneficial in some situations. Drop-down menus,
for example, allow for the use of close-ended questions with a large amount of response
categories without extending the length of the questionnaire page (Couper 2008). Com-
pared to paper-based and auditory modes, where such questions can only be asked in
an open-ended form, this enables the higher standardization of answers and assures
more successful mapping of responses to the expected content (Dillman and Christian

2005).

Effects of many other alternative question formats and layouts available in web surveys
are less well understood, especially in comparison to other modes. Reviews by Couper
(2008) and Tourangeau et al. (2013) suggest that many alternatives, like visual analogue
scales and customized graphical input fields, at best do not provide any considerable
advantage in terms of data quality. On the other hand, minor enhancements in question
presentation, such as the addition of labels next to answer spaces, can improve the ac-
curacy of the information provided (Christian et al. 2007b; Couper et al. 2011). In this
way, a more explicit transmission of information through the visual channel can be ben-

eficial over the auditory modes.

3.1.3 Questionnaire-provided context

Like any other form of conversation, surveying takes place in a context. Survey context
is somewhat broadly defined and can include a large number of questionnaire-related,
respondent-related, and environmental factors (Uhan 1998; Tourangeau et al. 2000;
Smyth et al. 2009a). The term is most commonly used to describe effects arising from
the order of the questions in the questionnaire, i.e. question order effects. Yet, many

other important questionnaire features can provide adverse interpretational cues which
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respondents might include into the response process as acknowledged in the model by
Cannell et al. (1981). This is even more emphasized in web surveys with extended pos-

sibilities of using a whole range of graphical elements.

What we call questionnaire-provided context embraces a much larger set of contextual
factors than only question order, but still limits the discussion to those based on a spe-

cific (visual) question presentation channel of web surveys.

Assimilation, contrast, and question order effects

First observations of question order effects were published early on, for example in the
works by Sayre (1939) and Cantril (1944). In their evaluation of the problem, Schuman
and Presser (1981) distinguished between consistency and contrast effects, later la-
belled as carryover and backfire effects by Tourangeau and Rasinski (1988), and now
commonly known as assimilation and contrast effects, respectively*®. Assimilation ef-
fects occur when the respondent includes information from one or more of preceding
items into the formation of a response to the target item, resulting in the judgment be-
ing consistent with the primed question or category. Contrast effects are the result of a
standard of comparison established on the basis of preceding items, leading the re-
spondent to judge the target item by contrasting it to the previous ones. They may also
occur because the respondent tries to keep the conversation in line with Grice’s maxims

of increasing informative value by avoiding redundancy (Strack et al. 1988).

According to Tourangeau and Rasinski (1988; also in Tourangeau et al. 2000), assimila-
tion and contrast effects can affect each stage of the survey response process by 1)
providing specific guidance for interpretation, 2) affecting the accessibility of relevant
considerations for retrieval, 3) altering the establishment of judgment criteria, or 4)
changing the way in which the answers are mapped to the response categories and re-

ported. Table 3.1 briefly summarizes these effects on the basis of various literature (Herr

18 As we shall see later, assimilation and contrast effects can arise not only from the question order but
also from other questionnaire features.
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Table 3.1: Key variables influencing assimilation and contrast effects in each stage of the response process

Response process stage

Assimilation

Contrast

Comprehension
Context enters the respondent’s in-
terpretation about the question.

Preceding items provide the inter-
pretational cues for the target
item.

Increased if the target item is unfa-
miliar or ambiguous, attitudes are
inaccessible, or the questionnaire
design implies the relation be-
tween questions.

Preceding items cause the exclu-
sion of information from
interpretation of the target item.
Increased when items are per-
ceived as repeating or undefined in
scope.

Retrieval

Context affects which information
is retrieved and decided to be used
in the response process.

Preceding items increase the prob-
ability of retrieving specific
information in processing of the
target item. Increased if topics of
items are perceived as related, are
administered in close temporal suc-
cession, or appear related by the
questionnaire design.

Preceding items trigger exclusion
(subtraction) of relevant material.
Increased if respondents are aware
of priming items due to obvious
context, they perceive the item as
unrepresentative, biased, or repeti-
tive.

Judgment

Context guides establishment of di-
mensions and criteria of
comparison used to evaluate the
retrieved material and form a judg-

Preceding items cause implication
of a norm to the target item, such
as typical value or even-handed-
ness.

Previous items or own previous ex-
periences establish an extreme
standard of comparison (anchor)
for the target item. Increased when
items relate to the same dimension

ment. and the context item is perceived
as an extreme case, or when com-
parative judgments are required.

Response Preceding items impose the pres- Anchors from preceding questions

Context influences mapping of re-
sponses to the question scale or
editing the chosen response.

sure for a consistent response to
the target item. Increased when
items appear related.

alter mapping of the target re-
sponse. Increased when items are
judged on the same dimension.

et al. 1983; Tourangeau and Rasinski 1988; Strack et al. 1991; Judd et al. 1991;

Tourangeau et al. 2000; Dillman et al. 2008).

Extremity and amount of contextual information increase the influential potential of

these effects on the processing of subsequent items (Schwarz and Bless 2007). The con-

text established by previous questions and answers is significantly more explicit when a

guestionnaire is presented visually (Dillman and Christian 2005; Smyth et al. 2009a) and

depends less on the working memory capacity of respondents than in auditory modes.

More explicit questionnaire-provided context of visual modes may lead us to expect

more pronounced assimilation and contrast effects in web surveys than in auditory
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modes. This reasoning has an important caveat. Although empirical research on this
topic is lacking for web surveys, several studies comparing telephone and mail surveys
consistently show lower or even absent effects of preceding questions in the mail mode
(Bishop et al. 1988; Schwarz et al. 1991; Schwarz and Hippler 1995; Lorenz and Ryan
1996). The hypothesized reason lies in the interrelation between the channel of ques-
tion presentation and the implications of self-administration, particularly the locus of
control discussed later in this chapter (section 3.2.1, page 101). This allows respondents
to see several questions at a time, move back and forth in the questionnaire, and con-
sider the context more deeply because they are under a lower time pressure (Schwarz
et al. 1991). This does not eliminate the effects of surrounding questions, but makes
them less conditioned to the order. Respondents are more likely to interpret the target
guestion on the basis of a broader context of preceding and subsequent questions, po-
tentially resulting in an increased consistency due to perceived relations between them

(Schwarz et al. 1991; Schwarz and Hippler 1995) 9.

Interpretational cues provided by the questionnaire layout and design

Previously, we discussed the importance of question layout and design from the per-
spective of visibility and accessibility of information. In addition to this, specific layout
and design of questions can convey additional interpretative cues to respondents. Tou-
rangeau et al. (2004) list five interpretative heuristics that respondents might use when

responding to scale questions in a web questionnaire:

e middle means central: the middle item on a list is regarded as the central value
and establishes the meaning of other values;
e |eft and top means first: such item is regarded as the first in some conceptual

sense?’;

1% These effects should not be understood simply as a form of satisficing. While the satisficing behaviour
may partially contribute to their occurrence, Tourangeau and Rasinski (1988) expect contrast effects to
occur even more frequently among thoughtful respondents who devote more time to making a decision
about the relevance of a retrieved material.

20 It is important to bear in mind that the second and the fourth heuristic on this list may be strongly
culturally dependent and applicable mostly to Western languages because of left-to-right and top-to-bot-
tom reading (Tourangeau et al. 2004).
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e near means related: items appearing near each other are treated as conceptu-
ally related;

e up means good: the top item in a vertically oriented list is perceived as the most
desirable one, especially when the content of items explicitly vary in desirability;

e like means close: visually similar options are regarded as similar in content.

The incorporation of these heuristics into the response process guides the respondent’s

expectations according to which they interpret the questions.

Question layout

Tourangeau et al. (2004) conducted a series of experiments on scale questions to verify
how their visual presentation affect responses. They manipulated visual presentation by
reducing the spacing between scale points on the left side of the scale, thus shifting a
visual position of the middle category to the left. This manipulation increased the mean
values by heightened the probability of selecting apparently central values, although
they actually belonged to the right side of the scale. A similar shift in the perceived scale
centre occurred when non-substantive responses “don’t know” and “no opinion” were
added without a visual separation from substantive values. The authors conclude that
visual presentation plays an important role in visualizing the middle scale point which,
according to the “middle means central” heuristic, also determines the respondent’s in-

terpretation of other scale values.

With the “left and top means first” heuristic principle respondents expect the response
options to be presented in a logical order. When a specific visual layout violates this
expectation, respondents have to devote further cognitive effort to resolve the incon-
sistency. Experimental studies show significant changes in response distributions and
increased response times if scale points are not presented linearly across multiple rows
and columns or their order is inconsistent (Tourangeau et al. 2004; Christian and Dillman

2004; Toepoel et al. 2009a).

Evidence of a different type of interpretational cue derived from the question format

comes from research on the size of answer spaces in open-ended questions. For mail
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surveys, larger answer spaces were shown to result in longer descriptive responses
(Smith 1995; Christian and Dillman 2004), and results were, although to a lesser degree,
replicated in the web mode (Smyth et al. 2009b). While availability of such additional
contextual information may often be beneficial to respondents, unsuitably sized boxes
can lead to interpretational difficulties and errors. For example, unnecessarily large in-
put fields for numeric answers were found to increase the proportion of inappropriately
formatted answers, like textual instead of a numeric input (Couper et al. 2001; Fuchs
2009). Although later evidence on this was mixed (Couper et al. 2011), the results cau-
tion against the inclusion of contextual information (size of the input box) that conflicts
the question instructions. In auditory modes such contextual indication of the expected

response length is, of course, completely absent.

Visibility of other questions

Accessibility of contextual information implied by other questions is affected by the dif-
ferent distributions of questions across pages. This allows bringing the presentation of
a questionnaire closer to mail surveys (several questions per page) or telephone inter-
viewing (one question per page). Unfortunately, there is no simultaneous comparisons
of telephone and alternative web designs to explain how this changes between-mode

differences in estimates.

Inclusion of several questions on a single page increases the availability of contextual
information and thus more likely produces context effects (Schwarz et al. 1991). Studies
by Couper et al. (2001) and Tourangeau et al. (2004) compared correlations between
items presented on a single page and the same items distributed across several pages.
Consistent with the “near means related” heuristic, correlations were higher in the sin-
gle-page condition. The authors of the latter study do not regard this as a necessarily
desirable result, since increased correlations may well be a sign of lower differentiation

between items due to satisficing.

The presentation of questions on a single page also gives respondents immediate infor-

mation about the questionnaire length (Couper 2008), similar to mail surveys but
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Figure 3.2: Different colours for different scale values used by Tourangeau et al. (2007)

How much do you favor or oppose avoiding *“fast food?”

Strongly Strongly
oppose favor
Strongly Strongly
oppose favor
-3 -2 -1 0 1 2 3

Note: Reproduced from Tourangeau et al. (2007). Colours may deviate from the original.

contrasting auditory modes. While certainly positive from the perspective of a respond-
ent’s informed decision about survey participation, this may lead to a higher drop out,
stimulate satisficing, and also introduce other sources of measurement errors. For ex-
ample, some respondents may start searching for the fastest route through the
guestionnaire by avoiding answers that conditionally display additional questions. Fur-
ther research is needed to empirically verify this form of shortcutting, although Peytchev

et al. (2006) found some effects in this direction.

Colours and graphics

Colours are a powerful tool of visual modes to attract the attention of respondents to
specific elements and can be effectively used to guide them through the survey task.
However, special meanings associated to specific colours may alter the response pro-
cess, elicit specific emotional responses, and vary across respondents and cultures

(Couper 2008).

How colours can govern the respondent’s processing of questions is illustrated by Tou-
rangeau et al. (2007). The authors compared responses to two differently coloured
scales (Figure 3.2). Each side of the first scale was presented in different colours, with
stronger shades representing more extreme values. For the second scale, varying shades
of single colour were used. The former condition produced significantly higher (more
positive) responses with a substantially lower proportion of midpoint answers. These

differences confirm that respondents treat visually similar objects as similar in meaning
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(the “like means close” heuristic), where the interpreted distance between objects is
increased if they are presented using different colours. The effect, however, disap-
peared if every scale point was verbally labelled, suggesting the existence of a hierarchy
of contextual interpretive cues in which verbal labels seemingly take precedence over

colours (Tourangeau et al. 2013).

The potential effects of colours are a strong argument against their use for merely dec-
orative purposes, which extends to other graphical elements as well. Smith (1995)
reported an interesting example from a visual presentation of scales on showcards in
the ISSP 1987 survey. In the majority of countries the scale on social stratification was
presented in the form of a ladder consisting of equal-sized stacked boxes. One of the
countries changed the design to reflect a truncated pyramid with wider boxes at the
bottom. This substantially increased the respondents’ perception of the typical popula-
tion value of the observed phenomenon, leading to a higher endorsement of bottom

categories.

Web surveys brought an increased use of more sophisticated graphics, including images.
These can present an essential part of the question, for example to measure a cus-
tomer’s preference of different product packages. On the other hand, they can be used
merely as an incidental element with the purpose of making the overall questionnaire
design more attractive. According to Couper (2008), images can introduce various con-
textual effects, including contrasting judgments, primed question interpretation, and
judgment formation based on a concrete information conveyed by the image. They may

also influence mood or emotional state of the respondent.

Several studies were conducted regarding the influence of images on the response pro-
cess in web surveys. Couper et al. (2007) found significant contrast effects produced by
the inclusion of an image next to a question on self-rated health. Respondents judged
their state in contrast to the information provided by the image, rating own health sig-
nificantly better when presented with the image of a sick woman than with the image
of a fit woman jogging. Couper et al. (2004b) similarly observed significantly more shop-

ping reports when respondents were exposed to the image of general shopping
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compared to the image of clothes shopping, as well as more eating out reports with the
image of a fast food restaurant than with the image of a luxury restaurant. These latter
examples indicate assimilation effects, where images establish an interpretational

framework within which respondents judge relevance of recalled events.

Other contributing factors

We only reviewed a few typical elements of the visual questionnaire presentation that
sometimes impact how information is transferred through the visual input channel in
web surveys, how it enters, and potentially alters the response process. There are many
other specific factors with potential similar effects. For example, Smyth et al. (2006a)
show how visual grouping of response options conveys the sense of higher proximity
within groups than between groups. Another example is given by studies suggesting that
the persistent visibility of the researcher’s affiliation, like when a logo is included on
each questionnaire page, may cause respondents to start providing answers in line with
their perceived interest of the researcher (Schwarz and Oyserman 2001; Galesic and
Tourangeau 2007). All these are enabled or emphasized by the visual channel of presen-

tation and are absent or reduced if an auditory presentation is used.

There is an important deficit of research that would help explain how mode effects due
to visual context provision in web surveys are moderated by the characteristics of re-
spondents. Toepoel et al. (2009b) report that verbal, graphical, and numerical language
elements exhibit a larger impact on older respondents, suggesting that contextual ef-
fects increase with reduced cognitive functioning. Also, Schwarz and Oyserman (2001)
claim that the impact of response categories is higher among respondents that cannot
retrieve relevant information from memory because of their poor representation or due

to lower memory capacity.

It is unlikely that we will soon be able to consider, understand, or at least detect this
great variability of different sources that influence the effects of visual questionnaire
presentation on the measurement process. It is, however, clear that the visual input

channel transmits a significantly higher amount of explicit and implicit information than
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auditory modes. Because the role of a respondent’s working memory is of a smaller im-
portance, this information is also likely to be more comprehensively included into the
response process. This is advantageous when information contributes to a higher accu-
racy of survey measurement, but results in mode effects when the influence is negative.
An implementation-specific presentation of the questionnaire can thus stimulate or re-
duce measurement errors specific to the visual input channel and related computerized

features of web questionnaires.

3.2 Self-administration and computerization of the

questionnaire

The second main inherent characteristic of the web mode is self-administration. Ab-
sence of interviewers has many important implications discussed in a large body of
general survey literature (e.g. Biemer and Lyberg 2003; Weisberg 2005; Groves et al.
2009). It eliminates random and systematic errors caused by interviewers, including the
impact of specific interviewer’s characteristics and behaviours on responses, variations
in individual interviewing techniques, recording errors, and data falsifications. It also de-
creases the reluctance of respondents to provide answers to questions they find

sensitive, and gives them more control over surveying location, pace, and time.

On the other hand, self-administration can have a negative influence on responses in
many ways. Possibilities to motivate respondents are severely limited, there are no in-
terviewer-delivered explanations and probes, respondents take all the burden of
navigating through the questionnaire, and so on. We deal with these and other issues in
this chapter. Furthermore, data quality may be compromised by lack of more general
control over the respondent’s state. This is vividly illustrated by Stanton (1998, 712):
“WWW respondents might be sleepy, angry, bored, intoxicated, or otherwise in an un-

suitable frame of mind to provide honest, accurate responses to items”.
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It would not make much sense to discuss self-administration without considering other
closely related inherent characteristics of the web mode: visual presentation, the re-
spondent’s use of a computer technology, and the closely related electronic response
channel. In the previous chapter we have mentioned the role of visual presentation for
guiding respondents through the questionnaire. In web surveys the guidance is further
controlled by computer administration. This offers dynamic features for a continuous
interaction between the questionnaire and the respondent (Lozar Manfreda and
Vehovar 2002a). Interactivity of modern web questionnaires can even resemble several

aspects of interviewer-administration — including some of its drawbacks.

3.2.1 Interaction with the questionnaire

The model by Esposito and Jobe (1991), presented in Figure 2.2 (page 78), characterizes
the interaction process in interviewer-administered surveys as an ongoing verbal and
nonverbal exchange of information between the interviewer and the respondent. The
interviewer acts as a proxy for a two-way transmission of information between the ques-
tionnaire and the respondent, guides the respondent through the questionnaire, and

checks the appropriateness of provided answers.

In self-administered modes, respondents need to perform all these tasks by themselves.
A larger burden imposed on them by increased task difficulty increases the importance
of their motivation and abilities for the successful conduction of the response process.
This direct potential to increase satisficing positions self-administration as the most gen-
eral source of mode effects among all inherent mode characteristics. On the other hand,
self-administration offers respondents a greater flexibility of interaction with the ques-

tionnaire.

Locus of control

De Leeuw (1992) uses the psychological concept of locus of control to describe differ-

ences between modes in the regulation of survey communication flow. According to the
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author, the type of interviewer involvement and closeness of interaction with the re-
spondent play a major role in determining the locus of control: in a direct personal
interaction of face-to-face interviews the locus of control is shared between the inter-
viewer and the respondent, while in telephone interviewing the interviewer takes over
a larger part of the control. These relations between actors are substantially governed
by social norms of interpersonal interactions. With self-administration, the respondent
assumes locus completely, giving them the freedom to decide when and how to answer

the survey, and how quickly to move through the questionnaire (Christian et al. 2007a).

Pace of responding

De Leeuw (1992) pays special attention to advantages of respondent-controlled pace in
self-administered questionnaires. Of course, the mode itself does not inherently deter-
mine the pace of responding, even when the questionnaire is administered by an
interviewer. Normally, it would be highly unusual for the interviewer to demand from
their respondents to provide answers swiftly and within strictly bounded time limit.
However, pace of communication is influenced by social conventions applied to differ-
ent survey settings (de Leeuw 1992). Especially in telephone interviewing both, the
respondent and the interviewer, may feel uncomfortable with too slow pace of commu-
nication caused by silences during cognitive processing of questions (Schwarz et al.
1991; de Leeuw 1992; Dillman et al. 1996). In line with this, respondents to telephone
surveys were found to provide more impromptu responses (Dillman 1991; Hippler and
Schwarz 1998). In contrast, nonverbal communication in face-to-face interviews helps
to bridge the awkward silences (Schwarz et al. 1991), while in web and other self-ad-

ministered surveys there is no such social pressure at all.

Time pressure especially affects recall and judgment components of the response pro-
cess (Schwarz et al. 1991). Availability of additional time is generally expected to
improve the accuracy of answers as long as respondents use it to perform more thor-
ough cognitive processing. For factual questions additional processing time enable
respondents to retrieve more relevant episodes from the long-term memory and reduce

misplacement of episodes in time (Burton and Blair 1991; Schwarz and Oyserman 2001).
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For attitudinal questions, under the assumptions of the belief-sampling model, respond-
ents are able to retrieve a larger samples of relevant considerations and enhance the

stability of reported attitudes (Tourangeau et al. 2000; Schwarz and Bless 2007)?.

How many respondents utilize this freedom of custom response pace in web surveys
and other self-administered modes is difficult to empirically estimate. The comparison
of response times between modes is not a sufficient indicator, because times are af-
fected by other inherent mode characteristics, especially the question presentation
channel and response channel. Commonly measured faster completion times in web
surveys against face-to-face interviews (Heerwegh and Loosveldt 2008), telephone in-
terviews (Chang and Krosnick 2010), and paper-based self-administered questionnaires
(Mangunkusumo et al. 2006) can therefore be attributable to different reasons: speed
differences between reading and speaking, or lower effort put into the processing of

questions.

Some indirect evidence of the beneficial effects of custom response pace in self-
administered questionnaires comes from comparisons of open-ended questions. Longer
and more comprehensive answers can be generally regarded as an indicator of more
thorough question processing. De Leeuw (1992), for example, found somewhat longer
answers in the mail mode compared to face-to-face and telephone interviews. The same
patterns were observed in web surveys (Shin et al. 2012; Gravlee et al. 2013). Fricker et
al. (2005) also report a higher proportion of correct answers and longer response times
to open-ended knowledge questions in the web than in the telephone mode. However,

the authors allow for an equally probable explanation that differences occur because

21 The belief-sampling model of answering attitudinal questions follows the position that attitudes are
more constructed on the spot than stored in memory (Bohner and Dickel 2011), although some stable
representations may be used to construct the attitude evaluation (Cunningham et al. 2007). During the
processing of attitudinal questions, the respondent retrieves and processes only a small part (a sample)
of information from a range of relevant beliefs, feelings, impressions, general values and prior judgments
about the topic (Tourangeau et al. 2000). This is in sharp contrast to the more traditional view of attitudes
as stable and based on the pre-existing availability of attitude-related evaluations (e.g. Wilson and Hodges
1992). Bohner and Dickel (2011) discuss this debate among social psychologists and survey methodolo-
gists in more detail.
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visual presentation decreases task difficulty of question comprehension, while

keyboard-based entry of answers prolongs response times.

The positive potential of respondent’s locus of control due to the flexibility of response
pace have a powerful negative counterpart: speeding. Absence of interviewers makes it
easier for respondents to employ weak or strong satisficing strategies. This allows them
to reduce the time spent completing the questionnaire, but to still appear as cooperative
respondents. Studies have confirmed relations between short response times and re-
sponse order effects (Malhotra 2008), non-differentiation (Gutierrez et al. 2011), and
other satisficing strategies (Callegaro et al. 2009). A higher likelihood of speeding may
help to explain higher occurrences of satisficing patterns in web surveys observed by
some studies (e.g. Fricker et al. 2005; Heerwegh and Loosveldt 2008), but current incon-
clusive research does not allow for the drawing of definitive causal inferences on this.
We further elaborate on satisficing and other response patterns in web surveys in sec-

tion 3.4.

Similar to other issues related to satisficing, the characteristics of respondents and ques-
tions can increase or decrease such effects. Speeding in web surveys seem to contribute
to measurement error less among respondents with higher cognitive abilities and for
cognitively less demanding questions. Research on speeding in web surveys by Malhorta
(2008) indicated more pronounced primacy effects among fast responders with lower
education, but largely absent effects among higher educated fast responders. In addi-
tion, the time needed for cognitive processing depends on the degree of a respondent’s
existing articulation of the topic in question. Respondents with well-established pre-ex-
isting attitudes need to put less time and effort into the response process than those

with only some general background idea or no opinion at all (Tourangeau et al. 2000).

Further aspects of locus of control

Locus of control at the respondent’s side has a very general influence on the nature of
survey interaction in self-administered surveys. The respondent takes over complete

control over the questionnaire. They can check questions ahead by moving back and
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forth in the questionnaire. The order of question presentation and related context ef-
fects may thus vary according to individual’s respondent behaviour (Schwarz and Hippler
1995; Smyth et al. 2009a). Furthermore, respondents can easily terminate answering
guestions at some point and continue later (Couper 2008), or even decide to cruise
through the questionnaire without providing any answers at all (Bosnjak et al. 2001). It
is also their decision how thorough to read the questions prior to providing an answer,
whether or not to obey various instructions, and so on. In sum, a vast majority of topics

addressed in this chapter is to some degree influenced by the locus of control.

In web surveys, however, locus of control can be partially restricted by the computeri-
zation of the questionnaire (Couper 2011). Depending on the programming of the
guestionnaire, respondents have a varying degree of freedom in interaction with it. In
one example, automated questionnaire routing does not allow respondents to move
completely freely through the questionnaire. For this reason we treat locus of control as
an implementation-specific characteristic (Table 1.2 on page 36) with important impli-

cations for mode effects in web surveys.

Interactive and dynamic features of web questionnaires

Routing through the questionnaire, the absence of external help with question compre-
hension, and lack of immediate feedback on appropriateness of provided answers are
some of the major issues of a respondent’s interaction with a self-administered ques-
tionnaire. Mail surveys can rely almost exclusively on the appropriate questionnaire
design to tackle these problems (Jenkins and Dillman 1997; Redline and Dillman 2001),

but computerization of the questionnaire offers additional possibilities in web surveys.

User interface controls elements, constraining the input type to the expected answer
format even in the most basic web questionnaires without any additional programming
(Couper et al. 2004a). The increased interaction between the questionnaire and the re-
spondent in dynamic web surveys extends this by bringing some features of human

dialogue to self-administered surveys (Conrad et al. 2007). Appropriate programming of
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the questionnaire can thus inhibit a part of mode effects stimulated by self-administra-

tion.

Questionnaire routing

The response model by Redline and Dillman (Figure 2.3, page 80) indicates additional
cognitive burden imposed on respondents when a self-administered questionnaire con-
tains additional navigational (branching) instructions. A direct influence on
measurement error occurs when respondents incorrectly answer inapplicable ques-
tions, or incorrectly skip applicable ones and thus produce item nonresponse (Redline
et al. 2005; Dillman and Christian 2005). Errors of commission can often be corrected by
the simple dismissal of the inapplicable answer, but little can be done when questions
are erroneously skipped. Computerized questionnaires allow complex skips to be per-
formed automatically, without being even noticed by the respondent. This significantly
reduces the burden imposed on respondents and virtually eliminates routing errors (J.
Martin et al. 1993; Denniston et al. 2010). Consistently, Lorenc (2010) found item non-
response to be higher on conditional items in a mail survey, but not in the web mode
with automated routing. Automation of skips also reduces response times, which are an

indirect indicator of the respondent’s burden (Peytchev et al. 2006).

Answer controls and interventions

Another key advantage of computerization is the possibility to implement real-time an-
swer validations. Web survey software can immediately detect whether an answer to a
guestion is not provided (item nonresponse), is inconsistent compared to preceding an-
swers, has an invalid format or numeric range, or does not match other predefined
criteria?2. When such event is identified, a prompt (error message) requesting a correc-
tion can be displayed to the respondent. The computerization here again helps to reduce

mode effects related to absence of an interviewer to resolve problematic answers.

22 A systematic typology of different validations in web surveys is provided by Peytchev and Crawford
(2005)
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Several studies confirm the effectiveness of prompts for the reduction of item nonre-
sponse and non-substantive responses (Derouvray and Couper 2002; Wine et al. 2006;
de Leeuw et al. 2010a). Conrad et al. (2005) used validations based on the sum of nu-
meric answers and obtained more valid responses when interactive feedback was
provided to respondents. Validation prompts may also encourage respondents to be-

come more careful on subsequent questions (Peytchev and Crawford 2005).

However, real-time validations do not necessarily contribute to higher data quality.
There is a general concern, although with limited and mixed empirical evidence, that too
many validation prompts may lead to decreased quality of responses (Derouvray and
Couper 2002; Couper 2008; Dillman et al. 2008). While some studies did not detect any
negative effects of prompts (e.g. Mooney et al. 2003), some others indicated the possi-
bility of increased respondent’s frustration. Some observed manifestations of this
included break-offs (Kerwin et al. 2006), lower quality of responses to open-ended ques-
tions (Peytchev and Crawford 2005), and input of invalid information (Grondin and Sun

2008).

With the advancement of web technologies, new validation mechanisms which focus on
the response process are being used and evaluated. One recent example pointed out by
Tourangeau et al. (2013) includes interventions to reduce unreasonably fast responding
(Conrad 2011). Although initial results are encouraging, more careful evaluations of data

quality are needed.

Presentation of definitions

Surveys sometimes deal with terms and concepts that are unknown to some respond-
ents or have a too broad meaning in everyday use (Gerber et al. 1996; Schober and
Conrad 1997). In such cases, additional definitions or clarifications become essential to
bridge the gap between the respondent’s understanding and the intended meaning of
the concept. Of course definitions make little added value if the respondent does not

appropriately incorporate them into the comprehension stage of the response process.
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Differences between modes in the respondent’s considerations of definitions are a func-
tion of three inherent mode characteristics: the presence of an interviewer, the channel
of question presentation, and the respondent’s use of computer technology for data

collection.

Extended communication channels of auditory question presentation and oral response
help facilitate the survey interaction in interviewer-administered surveys (de Leeuw
2005). On the basis of respondent’s verbal, nonverbal, and paralinguistic expressions,
the interviewer is able to identify comprehension difficulties and offer additional expla-
nations or paraphrasing of the question (Conrad and Schober 2000; Biemer and Lyberg
2003). In self-administered modes, the identification of the need for clarification and
the decision to consult it is completely up to the respondent. Self-administration is, how-
ever, not completely disadvantageous with regard to definitions. Conrad et al. (see also
Conrad and Schober 2000; 2006) report that respondents are less likely to request fur-
ther clarifications from interviewers than in computerized self-administered
guestionnaires. The authors explain this by the additional burden of formulating the re-

guest and reluctance to admit comprehension problems to another person.

The computerization of web questionnaires offers an additional layer of possibilities to
provide definitions. They can be presented by default or upon request, for example by
click on a hyperlink, mouse rollover, automatically after a period of the respondent’s
inactivity, and so on (Conrad et al. 2006; Conrad et al. 2007). Research shows a higher
likelihood of considering definitions if less effort is needed to access them: when one
rather than two mouse clicks are needed (Conrad et al. 2006), when they are displayed
on mouse rollover instead by clicking (Conrad et al. 2006), and when they are displayed
by default compared to all other alternatives (Galesic et al. 2008; Peytchev and Hill
2010). In general, these results are consistent with the visibility principle of higher use
of immediately accessible information and lower burden (Tourangeau et al. 2013). How-
ever, a large number of immediately displayed definitions may lead respondents to start

ignoring them or process them less carefully (Peytchev et al. 2010). Several experiments
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by Conrad and Schober also indicate beneficial effects of automatically displayed clarifi-
cations when a respondent’s uncertainty, measured by time of inactivity, is detected

(Conrad and Schober 1998; Conrad and Schober 1999; Conrad et al. 2007).

The presented studies expose interesting implications of computerized self-adminis-
tered questionnaires for mode effects. Following Conrad et al. (2006), interviewer-
administration seems to discourage requests for clarification and so does a computeri-
zation-enabled interactive display in self-administered modes. The presence of an
interviewer, on the other hand, has the advantage of the interviewer being able identify
the need for clarifications, which can be at least to some degree replicated by advanced
guestionnaire programming. Depending on questionnaire implementation, computeri-
zation therefore allows the use of definitions more similar to interviewer-administered
modes (presented upon request or in case of detected comprehension difficulties), or
more similar to paper questionnaires (immediately visible). This can reduce between-
mode differences, but on the other hand also introduce some of the problems regarding

the definitions typical for these modes.

Other interactive and dynamic features

Interactive web questionnaires offer many other interactive and dynamic features with
the potential of improving data quality by decreasing task difficulty and the burden of
respondents. For example, burdensome matrix questions can be replaced with auto-
mated loops of question groups (Dillman et al. 2008), answers to preceding questions
can be included into the text of subsequent questions to aid comprehension (Couper
2008), and probes for open-ended answers can to some degree resemble those used in

interviewer-administered surveys (Holland and Christian 2009; Gravlee et al. 2013).

Finally, although we have by no means mentioned all the advanced features related to
the interaction with web questionnaires, multimedia technologies can introduce virtual

interviewers to ask questions and react to respondent’s answers?3, Virtual interviewers

23 Although this is regarded as a separate mode according to our mode definition (Figure 1.2 on page 40),
we include this example here to illustrate the interactive capabilities of modern web questionnaires.
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are intended to increase respondent’s engagement, improve the comprehension of
guestions, and allow for a more customized surveying experience (Tourangeau et al.
2013). Spoken question texts and the interactive provision of necessary clarifications by
virtual interviewers seem to improve comprehension in the way live interviewers do
(Conrad et al. 2008), although the benefits over highly interactive textual presentations

are unclear (Tourangeau et al. 2013).

The response models for interviewer administered surveys (Esposito and Jobe 1991;
Sander et al. 1992) explain complex cognitive processes performed by interviewers to
process and record answers, and especially to identify the need of using additional clar-
ifications and probes to tailor surveying procedures to the respondent’s abilities and
motivation. Computerized questionnaires will probably never be able to supplement all
these processes, but they can bring several aspects of similar interaction to self-admin-
istered modes. This is in many cases beneficial over paper surveys, but sometimes these
specific features of computerization can negatively influence data quality. Answer vali-
dations are a prime example of the complex relations between the factors of mode
effects. Here, one inherent mode characteristic (computerization) enables the establish-
ment of mechanisms to reduce mode effects attributable to another (self-
administration). However, if these features of computerized questionnaires start pro-
ducing other forms of low-quality responding, like satisficing, the result is a mere

replacement of one measurement error due to mode effects with another.

Computerization and characteristics of respondents

Participation in web surveys requires respondents to have at least some basic computer
literacy. Characteristics of respondents may therefore interact with the effects of com-
puter administration. Buchanan and Smith (1999) expressed concern that responses in
computerized psychological tests are affected by a computer anxiety among those not
confident or familiar with the use of computers. In addition, specifics of electronic re-
sponse channel could pose a challenge for some respondents. Mice and other pointing
devices used to interact with the computer are conditioned by eye-hand coordination

(e.g. Card et al. 1977), which can be especially troublesome for beginners or disabled
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persons. Kaczmirek (2009) shows that certain default questionnaire elements (like radio
buttons) are often missed when respondents attempt to click them, and this may be
even more pronounced with less-experienced computer users. Dillman and Bowker
(2001) also report increased frustration with a questionnaire among some inexperi-
enced computer users, because they did not know how to use various interface control

elements.

Lozar Manfreda and Vehovar (2002b) conducted a test-retest comparison of web mode
with telephone and mail questionnaires. Their results show a smaller difference be-
tween modes among more frequent Internet users regarding some variables. This
suggests that less computer experience may increase mode effects related to the use of
computer technology in web surveys, although not generally and probably depending
on specific characteristics of the question. Less experienced respondents may also face
an increased burden of learning to use specific questionnaire elements, like hyperlinked
skip instructions (Peytchev et al. 2006), and need more time to answer the questionnaire

in general (Yan and Tourangeau 2008).

The use of electronic response channel (usually keyboard and mouse) is assumed to of-
fer higher convenience of entering answers, reflected in longer open-ended responses
compared to paper questionnaires (Wygant and Lindorf 1999; Kwak and Radler 2002).
Less experienced users may, however, find the use of a keyboard burdensome. Consist-
ently, more frequent computer users in the study by Denscombe (2008) tended to
provide longer answers to open-ended questions. However, a simultaneous comparison
with a paper-based mode would be beneficial to obtain a clearer picture on the role of
interaction between a respondent’s experience and computerization for the emergence

of mode effects.

There is no definitive conclusion to what degree these results are a direct consequence
of actual ability or willingness to interact with the computer. However, they tend to sup-
port a hypothesis of increased task difficulty due to computerization among less
computer-savvy respondents. The corresponding mode effects are expected to manifest

as satisficing to reduce the burden of survey participation.
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3.2.2 Motivation

How respondents will use or abuse the available locus of control in self-administered
modes strongly depends on their motivation. This is a complex construct and refers to
processes that contribute to goal-directed behaviour (Esposito and Jobe 1991). In order
to answer a question accurately, respondents sometimes need to loop between stages
of the response process several times to retrieve and judge all the required information
(Tourangeau et al. 2000). This is most clearly exposed in the response model by Willis et
al. (1991), stressing the centrality of respondent’s decision-making in governing the re-
sponse process (Figure 2.1 on page 71). Motivation can be regarded as a strong factor
of the respondent’s decisions about the amount of effort they invest into question pro-

cessing and therefore essentially leads to variations in the quality of answers.

Respondents participate in surveys for various reasons: self-expression, interpersonal
response, intellectual challenge, self-understanding, feeling of altruism or emotional ca-
tharsis, or the desire to contribute to things they find important (Krosnick 1991).
Additional extrinsic motivation can be equally or sometimes even more important to
stimulate respondents for the thorough conduction of the response process. Inherent
mode characteristics largely determine the capability of individual modes to contribute
to extrinsic motivation. Clearly, this is one of the most pronounced disadvantages of self-
administration as well-performing interviewers motivate the respondent’s optimization
of the response process (Groves 2004; Weisberg 2005). For example, by reviewing vari-
ous mode comparisons, Groves et al. (2009) draw a direct relation between the
interviewer’s presence and lower percentage of unanswered questions. However, self-
administered surveys are advantageous for motivation due to a higher locus of control
at the respondent’s end, allowing them to choose the most convenient time and place

of survey participation.

We have several times referred the contributing role of motivation for many response
effects in surveys. It has a very general effect of increasing or reducing the probability
of satisficing (Eq. 2.1, page 73), and may also be influenced by task difficulty as another

satisficing factor. Even when respondents are motivated enough to start participating,
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their readiness to invest efforts into providing accurate answers may start declining due
to fatigue, loss of interest, or impatience (Krosnick 1991). The increased burden of self-
administered surveys can thus reduce the respondent’s motivation. Lower motivation
and lack of interviewers to provide extrinsic stimulations then continue to interact and

can further increase the likelihood of mode effects.

Motivation and questionnaire length

By reducing the motivation of respondents due to increased burden, questionnaire
length is expected to directly contribute to increased satisficing and other suboptimal
strategies (Helgeson and Ursic 1994; Deutskens et al. 2004; Backor et al. 2007; Galesic
and Bosnjak 2009). These deviations are expected to be more pronounced with self-
administered modes where options for extrinsic motivation are far more limited

(Dillman and Christian 2005).

Despite strong theoretical grounds for mode effects, very few direct comparisons of web
surveys and other modes take into account the effects of questionnaire length. One rare
exception, Lozar Manfreda and Vehovar (2002b) found a more pronounced decrease in
the quality of answers to later items in web survey than in telephone surveys. The com-
parison of web and mail as two self-administered modes by Wolfe et al. (2008) also show
somewhat higher item nonresponse for later items on the web. The latter result indi-
cates the potential negative effects of computerization, but it is not possible to draw any

reasonable explanations without further research of these issues.

Mechanisms for increasing the motivation of web respondents

The potential negative influence of self-administration on the motivation of respondents
can be to some degree overcome using various mechanisms. Dillman (most recently in
Dillman et al. 2008) proposed a sophisticated and comprehensively developed Tailored
Design Method, largely based on social exchange theory, to motivate participation in
self-administered modes. The key idea of the method is to establish trust, increase ben-

efits, and decrease costs of participation. This includes specific design procedures in
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each step of the survey process, such as pre-paid incentives, emphases of task im-
portance, polite and motivating communication, and careful implementation of
guestionnaire design to increase the convenience of responding. Two specific factors we

address here are incentives and interactivity of the questionnaire interface.

Incentives

Several experiments confirmed the potential of small-value incentives to increase par-
ticipation of respondents, especially when incentives are monetary and pre-paid (Goritz
2006; Dillman et al. 2008; Vehovar et al. 2010). There is also some evidence of decreased
item nonresponse with the use of incentives (Tuten et al. 2004; Deutskens et al. 2004;
Heerwegh 2006), but very little is known about the effects on measurement errors and
related mode effects. Deutskens et al. (2004) compared the accuracy of estimates ob-
tained using different types of incentives and found no significant difference between

groups.

Although we can speculatively reflect the findings of increased motivation for participa-
tion to the expectation of higher quality of responses, there are equally valid fears that
incentives could increase measurement errors due to satisficing. Some respondents may
just strive to reach the end of the questionnaire to collect a post-paid incentive (Goritz
2006), or invest a minimal effort to satisfy their need of social exchange. Much more
research on these topics will therefore need to be done in order to learn how incentives

can contribute to changes in mode effects.

Questionnaire design and interactivity

The possibilities offered by a visual input channel and computerization are sometimes
regarded as a partial solution for limited possibilities of providing sufficient extrinsic mo-
tivation in web surveys. In section 3.1 we emphasized the importance of appropriate
visual design for decreasing task difficulty. Deutskens et al. (2004) believe that visually
appealing design can effectively increase respondents’ motivation to provide better-

quality responses, as long as it does not interfere with their task.
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Deutskens et al. (2006) regard respondent’s satisfaction as one of the strongest driving
factors of motivation. Mode comparisons often show higher respondent’s satisfaction
with surveying experience in web surveys than paper self-administered questionnaires
(Layne et al. 1999; Grandcolas et al. 2003; Mangunkusumo et al. 2006), but it remains
unclear whether satisfaction is mainly influenced by the convenience of a computerized

guestionnaire or some other factors.

Visual design and interactive capabilities of computerized questionnaires are often ex-
ploited in the hope of positive influence on the respondent’s experience and motivation.
For example, Dillman et al. (2008) show how an attractive and relevant image on the
introductory page helps to stimulate respondents’ motivation to participate in the sur-
vey. Kunz and Fuchs (2013) also successfully used dynamic motivating instructions to
reduce response-order effects in web surveys. However, Couper (2008) notes the lack
of sufficient proof about the generally positive impact of web questionnaire design on
the motivation of respondents. Justifying Couper’s reluctance, Downes-Le Guin (2012)
reports various studies that indicate a preference of respondents for simple and stand-
ard questionnaire elements (like input boxes) over visually more appealing customized

ones.

A well-researched example of using interactive features with the intention to increase
motivation of respondents is progress indicators. These dynamic elements offer re-
spondents feedback about their advancement through the questionnaire. Although the
initial studies by Couper et al. (2001) were positive about the use of a progress indicator
to reduce drop-out, a majority of later studies exposed the opposite effects (e.g.
Crawford et al. 2001; Matzat et al. 2009; Yan et al. 2011). This was further confirmed in
a meta-analysis by Callegaro et al. (2011) and a literature review 