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Vorwort

Nicht zuletzt befördert durch den Artikel von Edith de Leeuw im Journal 
of Official Statistics (2005) haben Mixed-Mode-Designs in der Umfragefor-
schung in den letzten zehn Jahren an Verbreitung gewonnen. Hintergrund 
dieser Entwicklung sind vor allem die Reduktion von Umfragekosten und 
die Reduktion von Ausfällen (Unit Nonresponse) und damit die Bias-Reduk-
tion. Allerdings wurde rasch deutlich, dass man sich mit der Einbeziehung 
verschiedener Modes in das Erhebungsdesign vor allem zwei Arten von 
Effekten einhandelt, nämlich Effekte auf die Messung und die Datenqualität 
bzw. den Messfehler und Selektionseffekte bzw. Effekte auf die Zusammen-
setzung der Stichprobe (vgl. Voogt und Saris 2005; Vannieuwenhuyze und 
Loosfeldt 2013). Zu den klassischen Komponenten eines Modes - Admi-
nistrationsform, Erhebungstechnologie und Übertragungskanal (akustisch, 
visuell) - ist der Aspekt der Nutzung verschiedener Geräte innerhalb ei-
nes Modes hinzugekommen (vgl. Toepoel und Lugtig 2015) und hat sich 
weiter diversifiziert. Access-Panels, insbesondere Online-Access-Panels, 
haben darüber hinaus durch den Zugang zu teilnahmebereiten Probanden 
die Durchführung von Umfrage-Experimenten und den Test innovativer 
Erhebungsmethoden erleichtert. Obgleich Mixed-Mode-Designs oder De-
signs mit mehreren Geräten (devices) spezifische methodische Probleme mit 
sich bringen, deren Minimierung ein Anliegen der Umfrageforschung sein 
muss, tragen weiterhin Erkenntnisse über Anwendungen einzelner Modes 
zum besseren Verständnis auch von Mixed-Mode-Designs bei.

Alle oben erwähnten Themen werden auch in den Beiträgen zu diesem 
Band angesprochen, der aus einer Tagung der Arbeitsgemeinschaft Sozial-
wissenschaftlicher Institute (ASI) e.V. und der Sektion „Methoden der em-
pirischen Sozialforschung“ der Deutschen Gesellschaft für Soziologe zum 
Thema „Mixed-Mode-Surveys“ am 06./07. November 2015 in  Köln  hervor-
gegangen ist. Im ersten Beitrag dieses Bandes beschäftigt sich Michael Bos-
njak mit den möglichen Auswirkungen von Modes auf die Datenqualität, 
wobei er sich auf Ergebnisse von Metanalysen stützt. Im zweiten Beitrag 
widmet sich Annette Scherpenzeel der Anwendungsvielfalt methodisch in-
novativer Erhebungsmethoden unter Nutzung des niederländischen LISS-
Panels (vgl. Das 2012). Heinz Leitgöb thematisiert in seinem Beitrag die 
Zusammensetzung der Modes aus verschiedenen Komponenten und widmet 
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sich der Frage, wie Modeeffekte in die Effektbeiträge ihrer Komponenten 
zerlegt werden können. Die beiden folgenden Beiträge von Annelies Blom/
Jessica Herzing und von Karl-Heinz Reuband beschäftigen sich mit dem 
Einsatz von Modes in der Teilnehmerrekrutierung. Danach berichten Denis 
Saßenroth/Jürgen Schupp sowie Jennifer Allen/Patrick Schmich über Pro-
bleme und Effekte, die bei Transformationen von Single-Mode-Designs in 
Mixed-Mode-Designs auftreten. Volker Hüfken widmet sich anschließend 
der Frage, wie sich Modes auf die Wahl von Abstufungen auf einer Rating-
Skala auswirken. Matthias Sand berichtet über Ergebnisse einer Studie über 
Effekte bei der Validierung von Mobilfunknummern durch verschiedene 
Anbieter. Der Band endet mit einem Methodenvergleich zwischen zwei 
Erhebungsinstrumenten für sensitive Fragen, der Randomized-Response-
Technik und dem Crosswise-Modell, verfasst von Dirk Enzmann.

Unser Dank an dieser Stelle geht an alle Autorinnen und Autoren für 
ihre Kooperationsbereitschaft, die diese Publikation ermöglicht hat. Ein be-
sonderes Dankeschön richten wir an Frau Bettina Zacharias (GESIS) für die 
professionelle Anpassung der überarbeiten Beiträge an die Vorgaben des 
Verlags.

Eichstätt und Duisburg im August 2016

 Stefanie Eifler & Frank Faulbaum      
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Datenqualität



Mixed-Mode Surveys and Data Quality

Meta-Analytic Evidence and Avenues for Future Research

Michael Bosnjak
GESIS – Leibniz Institute for the Social Sciences 
and University of Mannheim

1 The evidence-based movement and the use of meta-analysis 
in survey methodology

It has often been noted that survey methodology is inherently pragmatically 
oriented (e.g., Bosnjak and Danner 2015, p. 309; Goyder 1987, p. 11): How to 
sample and recruit respondents to reduce coverage and sampling errors, how 
to operationalize concepts to reduce measurement error, and how to minimize 
the differences between those who responded from those who did not on all 
variables of interest  (i.e., nonresponse bias) are generic guiding questions 
in survey methodology (Dillman et al. 2014; Groves et al. 2011). Accord-
ingly, survey methodology is aligned towards generating a body of knowl-
edge to support decision-making about designing, preparing, implementing, 
and post-processing survey-based projects. In doing so, survey methodology 
is structurally similar to other disciplines who are committed to generating 
the best empirical evidence and using it to guide actions. The very first and 
most notably among the scientific disciplines championing such a view were 
the health sciences: Evidence-based medicine, defined as the “conscientious, 
explicit, and judicious use of current best evidence in making decisions about 
the care of individual patients” (Sacket et al. 1996, p. 71), has decisively con-
tributed to replace anecdotes, case study insights, and theoretical reasoning 
by focusing on the findings from systematically synthesized, high-quality 
experimental research. Some of the crowning achievements evidence-based 

© Springer Fachmedien Wiesbaden GmbH 2017
S. Eifl er und F. Faulbaum (Hrsg.), Methodische Probleme von Mixed-Mode-
Ansätzen in der Umfrageforschung, Schriftenreihe der ASI   Arbeitsgemeinschaft 
Sozialwissenschaftlicher Institute, DOI 10.1007/978-3-658-15834-7_1

   –
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medicine yielded were establishing the Cochrane Collaboration1 to indepen-
dently collate and summarize clinical experiments, setting methodologi-
cal and publication standards2, building infrastructures for pre-registering 
experiments3, developing and updating guidelines for clinical practice4, and 
developing knowledge resources and courses for teaching evidence-based 
medicine5. In the early 1990s, other disciplines started to follow their example 
giving birth to scientific movements such as Evidence-based Education (Pring 
and Thomas 2004), Evidence-based Management (Rousseau 2012), Evidence-
based Criminology (Farrington et al. 2003), and Evidence-based Software 
Engineering (Dybä et al. 2005).

A key characteristic of all those committed to the evidence-based paradigm 
is the belief that empirical findings should be classified by their epistemologi-
cal strength. This central tenet is realized by prioritizing the strongest types 
of empirical evidence, namely meta-analysis of randomized experiments, and 
using them to guide decision making. In a nutshell, meta-analysis can be 
described as a set of statistical methods for aggregating, summarizing, and 
drawing inferences from collections of thematically related studies. The key 
idea is to quantify the size, direction, and/or strength of an effect, and to 
cancel out sampling errors associated with individual studies. Consequently, 
meta-analytic findings are typically characterized by a larger precision and 
validity than any individual study. 

In contrast to meta-analytic evidence, which is commonly regarded as 
most conclusive, study types classified as ´mid-level quality´, - according 
to the evidence-based paradigm - should be treated with due caution when 
drawing conclusions. Such mid-level evidence encompasses sporadic rand-
omized experiments, quasi-experiments not yet synthesized in a quantitative 
fashion, and findings from study types not allowing for causal inference, such 
as narrative reviews, correlational studies, and case reports.

While survey methodology has produced a plethora of (quasi-)experimen-
tal findings, the use of meta-analytic techniques to systematically summarize 
their outcomes is still underutilized. A bibliographic database search using 
Web of Science and Google Scholar performed in March 2016 has identi-

1 http://www.cochrane.org/
2 http://prisma-statement.org/
3 http://www.alltrials.net/
4 http://www.guideline.gov/
5 http://www.cebm.net/
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fied about fifty meta-analyses relevant for survey methodology. This overall 
output matches the number of published meta-analysis in a top-tier psychol-
ogy journal such as Psychological Bulletin within just two annual volumes. 
Therefore, survey methodology appears remarkably reluctant to apply exist-
ing quantitative tools to synthesize (quasi-)experimental evidence systemati-
cally. A considerable share of the available meta-analytic findings are on the 
effects of survey modes and their combinations. 

The overall aim of this contribution is to briefly summarize the available 
meta-analytic evidence on the implications of mixed-mode surveys for sur-
vey data quality, and to identify gaps in research in order to provide survey 
methodologists a starting point to perform research syntheses in the future. 
Accordingly, the following chapter will outline what the available meta-anal-
yses tell us about the effect of modes on measurement-related and represen-
tation-related errors. Meta-analyses focusing exclusively on one single mode, 
that is not taking a comparative perspective (e.g., de Leeuw et al. 2007; Cook 
et al. 2000; Green and Hutchinson 1996), or those using statistical synthesis 
procedures not belonging to any established meta-analytic methodology (e.g., 
Goyder 1985, 1987), will not be considered. 

2 (Mixed) Mode Effects: What does meta-analytic evidence 
tell us?

For much of the 20th century, mixing survey modes was a rare exception 
(Dillman and Messer 2010). To optimize costs, response rates, and measure-
ment quality, it became  increasingly common to combine multiple modes of 
data collection (Groves et al. 2011, Chapter 5.4). For instance, by starting with 
the least expensive mode (e.g., Web), and then moving to more expensive ones 
to collect data from nonrespondents (e.g. mail, telephone, or even face-to-face 
interviews), costlier approaches are successfully applied to fewer cases, opti-
mizing the overall expense for a survey project. In longitudinal surveys, start-
ing with expensive face-to-face interviews as an attempt to maximize initial 
cooperation rates, and then moving to more reasonably priced Internet-based 
data collections, became common practice in probability-based panel surveys 
(e.g., Blom et al. 2016; Bosnjak et al. 2016). Moreover, the type of survey 
questions asked are believed to require different modes for subsets of items 
(de Leeuw 2005; Dillman et al. 2014, Chapter 11): Interviewer-administered 
surveys are assumed to be ideal to gain cooperation and to ask non-obtrusive 
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questions. To reduce item-nonresponse and to yield valid answers for sensi-
tive questions, follow-up self-administered surveys seem most appropriate. 

Remarkably, what has developed as best practice appears only partly sup-
ported by the available meta-analytic evidence. Table 1 provides a heuristic 
framework, classifying different types of meta-analytic research questions, 
which are instrumental in informing survey methodologists about the impact 
of (mixed) modes on two generic sources of errors pertaining to the Total Sur-
vey Error concept (Biemer 2010; Groves 2004), namely measurement-related 
and representation-related errors and biases.

The first type of meta-analytic research question is on the synthesized 
effect within various survey modes in head-to-head comparison studies 
(´Mode Effects´ in Table 1). Here, primary studies varying the survey mode 
as the independent variable, and assessing its effect on measurement-related 
and/or representation-related dependent variables, are aggre gated. The spe-
cific outcome variables considered here were, for instance, the average mode-
specific degree of social desirability bias (e.g., de Leeuw and van der Zouwen 
1988; Richman et al. 1999; Gnambs and Kaspar 2016), response rate differ-
ences between modes (e.g., Hox and de Leeuw 1994; Lozar Manfreda et al. 
2008), and differences in terms of item-nonresponse (de Leeuw 1992).

The second type of meta-analytic research question is on relating two dis-
tinct mixed-mode designs to the two pertinent quality outcome dimensions 
(´Mixed-Mode Effects´ in Table 1). Within this category, the overall effect 
of mode-preferences are of interest to survey methodologists, that is meta-
analytic findings focusing on studies summarizing the impact of allowing 
respondents to choose between two or more response modes offered concur-
rently (´Mode Choice Effects´ in Table 1; e.g., Medway and Fulton 2012). In 
addition, another noteworthy type of mixed-mode effect involves combining 
modes sequentially, either varied to follow-up on nonrespondents, or varied 
according to data collection occasions in multiple-wave surveys (´Serial Mode 
Combination Effects´ in Table 1; Shih and Fan 2007). 

Within the cells of Table 1, the available meta-analytic studies are listed 
chronologically. Taken together, most of the 17 meta-analyses published are 
on mode effects, only three are on mixed-mode effects. In the two subsection 
to follow, we will briefly summarize what the available meta-analytic find-
ings suggest, before we conclude with sketching avenues for future research. 
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Mode eff ects and measurement-related survey quality

Previous meta-analytic research on mode effects have primarily focused 
on the degree of social desirability as a measurement-related survey qual-
ity indicator. Depending on the operational definition of social desirabil-
ity, three distinct eligibility criteria to identify studies about the impact 
of mode can be employed, each discovering unique patterns of findings: 
A first approach focuses on studies utilizing validated social desirability scales 
and instruments to detect lie tendencies within two or more modes. The two 
most recent meta-analyses about such studies have found no substantial dif-
ferences between Web-based and paper-based modes of survey administration 
(Gnambs & Kaspar, 2016, based on 30 experimental studies), and computer-
assisted and paper-and-pencil administration (Dodou and de Winter 2014, 
based on 51 studies that included 62 independent samples), paralleling the 
findings from older meta-analyses. Tourangeau and Yan (2007) estimated the 
mean effect size across 10 studies that compared computer- and paper-based 
administration of sensitive questionnaires. The computer mode included not 
only self-administered surveys but also interactive voice responses and audio 
computer-assisted self-interviews. Only 4 of the 10 studies included social 
desirability scales, and all 4 of these studies were also included in Richman et 
al. (1999) and Dwight and Feigelson (2000). No significant difference between 
computer-assisted self-administration and the paper-and-pencil mode was 
found across these 4 studies. Dwight and Feigelson (2000) also explored 
whether this zero-effect was robust over time. The authors conclude that 
older studies have in fact found evidence of less socially desirable responses 
for computer-assisted self-administration compared to paper-and-pencil 
administration, but this effect could not be replicated in more recent studies.
However, when comparing computerized self-administration with inter-
viewer-administered modes (e.g., face-to-face surveys), social desirability bias 
scale estimates are about .5 standard deviations larger for interviewer admin-
istration (Richman et al. 1999). 

In the second approach, socially desirable responding is viewed as deliber-
ate over-reporting of favorable characteristics, such as conscientiousness, and 
underreporting of unfavorable traits, such as neuroticism. Gnambs and Kaspar 
(2016) have pooled ten experimental mode comparisons between Web-based 
and paper-and-pencil administration of the Big Five personality traits, and 28 
studies comparing modes on self-reported psychopathological conditions. No 



18 Methodische Probleme von Mixed-Mode-Ansätzen in der Umfrageforschung

substantial differences were found between the two self-administered modes 
considered.

A third approach defining social desirability involves underreporting of 
sensitive behaviors, such as illicit drug use, delinquency, sexuality, and vic-
timization. A recent meta-analysis having employed this conceptualization 
of social desirability by Gnambs and Kaspar (2015) revealed that computer-
assisted surveys resulted in prevalence rates of sensitive behaviors that were 
about 1.5 times higher than comparable reports obtained via paper-and-pen-
cil questionnaires; for highly sensitive issues, such as sexuality and illicit 
drug use, this mode effect was even larger. A re-analysis of six papers on 
mode-specific differences for self-reported sensitive behaviors summarized 
in Tourangeau and Yan (2007, Table 3), which also encompasses interactive 
voice responses and audio computer-assisted self-interviews, corroborates 
the finding that computer-assisted modes yield on average about 0.2 stand-
ard deviations larger self-reported frequency measures of sensitive behaviors 
compared to paper-and-pencil administration. If self-administration modes 
(computerized or mail surveys) are compared with interviewer-administered 
modes, such as telephone surveys (de Leeuw 1992, p. 32), or face-to-face sur-
veys (de Leeuw 1992, p. 31; Weisband and Kiesler 1996), reporting of sensi-
tive behaviors is consistently lower in interviewer-administered modes. Only 
two published papers report comparisons within the category of interviewer-
administered modes (telephone and face-to-face; de Leeuw and van der Zou-
wen 1988; de Leeuw 1992, p. 28), but neither detects substantial differences 
in terms of reporting sensitive behaviors. 

Measurement quality indicators other than social desirability have only 
received marginal consideration in past meta-analyses. De Leeuw (1992) 
found no substantial mode differences between mail, face-to-face, and tel-
ephone surveys for factual questions which could have been checked against 
public records. Based on 18 experimental comparisons, Ye, Fulton and Tou-
rangeau (2011) found  that telephone respondents are more likely to select the 
most extreme positive option than Web, mail, or IVR survey respondents, but 
not respondents in face-to-face interviews. The differences found in choos-
ing the most extreme option amounted to 6-11 percentage points on average.

Taken as a whole, the meta-analytic evidence suggests that within each of 
the two classes (1) self-administered modes (computerized modes, including 
Web-based surveys; paper-and-pencil administration, including mail surveys) 
and (2) interviewer-administered modes (face-to-face surveys; telephone sur-
veys), there are no substantial differences in terms of social desirability bias, 
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except for the propensity to report sensitive behaviors. The largest preva-
lence rates for sensitive behaviors are typically found in self-administered 
computerized survey settings, followed by paper-and-pencil administration. 
Interviewer-administered modes typically yield the lowest prevalence rates 
for sensitive behaviors. 

For other, less frequently investigated measurement quality indicators, the 
few available meta-analytic findings point to comparable valid answers to 
factual questions between mail, face-to-face, and telephone modes. Moreover, 
the most positive category is chosen more often in interviewer-administered 
(CATI) surveys compared to self-administered ones.

Mode eff ects and representation-related survey quality

Despite the fact that response rates are in general loosely related to non-
response bias (Groves and Peytcheva 2008), the majority of primary stud-
ies about the impact of mode on representation-related outcome variables 
are using response rates as outcomes. These primary studies have been sum-
marized within six meta-analyses, allowing to infer the following ranking: 
Face-to-face surveys typically achieve the highest response rates (de Leeuw 
and van der Zouwen 1988; de Leeuw 1992; Hox and de Leeuw 1994), tel-
ephone surveys the next highest (de Leeuw and van der Zouwen 1988; de 
Leeuw 1992; Hox and de Leeuw 1994), followed by mail surveys (Hox and 
de Leeuw 1994), and Web-based surveys at the bottom of the response rate 
league (Lozar Manfreda et al. 2008; Shih and Fan 2008). 

Specifically, Hox and de Leeuw (1994) found, based on 45 primary studies 
that the average completion rate is about 70% in face-to-face surveys, 67% 
in telephone surveys, and 61% in mail surveys. For Web surveys, Lozar Man-
freda et al. (2008) estimated, based on 24 studies reporting 45 experimental 
mode comparisons, a lower response rate of about 11% on average compared 
to other survey modes. 27 out of 45 experimental comparisons in Lozar Man-
fred et al. (2008) involved Web versus mail comparisons. In both Hox and de 
Leeuw (1994) and Lozar Manfreda et al. (2008), the average effects were not 
homogeneous, that is, they were moderated by specific study characteristics. 
Most notably, in Hox and de Leeuw (1994), response to face-to-face and tel-
ephone surveys went down in the period they covered (1947 to 1992), and the 
response to mail surveys went up slightly. In Lozar Manfreda et al. (2008), the 
difference between Web and other modes was moderated by the number of 
contacts: The more contact attempts to recruit nonrespondents, the larger the 
discrepancy between Web and other modes. A recent study by Mercer et al. 
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(2015) explicitly addressed the moderation effects between modes and incen-
tives on response rates. Based on 55 experiments containing 178 experimental 
conditions, Mercer et al. (2015) found that while prepaid incentives increased 
response rates in face-to-face, mail, and telephone surveys, postpaid incen-
tives only increased response rate for two interviewer-administered modes. 
Moreover, the dose-response relationships proved to be mode-dependent in 
the prepaid condition: The expected increase in response rate for a $1 prepaid 
incentive is 6 percentage points for mail surveys; promising the same amount 
over the phone yields an expected improvement of only 1 percentage point.

Only a few meta-analyses have addressed representation-related outcome 
variables other than response rates: De Leeuw and van der Zouwen (1988), 
and de Leeuw (1992) did not find mode difference for the amount of item-
nonresponse between mail, face-to-face, and telephone surveys. 

Mixed-mode eff ects and representation-related survey quality

The three meta-analytic research summaries about mixed-mode effects (Mav-
letova and Couper 2015; Medway and Fulton 2012; Shih and Fan 2007) on 
representation-related survey quality indicators have exclusively compared 
self-administered modes and used response rates and breakoff rates as out-
comes. 

Medway and Fulton (2012) found, based on 19 experimental comparisons 
between either a mail survey or a survey in which participants were given 
the choice of responding by mail or by Web, that providing a concurrent Web 
option in mail surveys lowers response rates: Doing so decreases the odds of 
response by 12.8 percent as compared to a mail-only survey. 

Shih and Fan (2007) have synthesized both experimental as well as non-
experimental findings reported in 52 studies. From those studies that offered 
respondents options for Web and mail surveys simultaneously, the overall 
response rate was 25%. In those studies where respondents were sent mail sur-
veys first and offered the option for Web survey mode in follow-up reminders, 
the overall response rate was 42%. Studies where respondents were sent Web 
surveys first and then offered the option for mail survey mode in follow-up 
reminders showed an overall response rate of 47%.

When optimizing response rates is an issue, the findings reported in Med-
way and Fulton (2012) and Shih and Fan (2007) suggest not to offer Web and 
mail modes concurrently. Instead, they should be combined serially. 
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A recent meta-analysis by Mavletova and Couper (2015) based on 39 
independent samples suggest that allowing respondents to choose the vis-
ual format in mobile Web surveys (PC versus mobile optimized Web sur-
veys) decreases breakoff rates. If respondents have an opportunity to select 
their preferred visual format, the odds of breakoff are decreased by 0.62 (p < 
0.05) compared to the surveys in which respondents are initially assigned 
to a mobile web survey mode. Furthermore, mobile-optimized web surveys 
decrease the odds of breakoffs among mobile respondents by 0.71 compared 
to non-optimized web surveys.

3 Conclusions and avenues for future research
The meta-analytic findings presented provide a number of recommenda-
tions for survey practice. To reduce social desirability bias and the tendency 
to endorse positive statements, (computer assisted) self-administered modes 
should be used. To gain cooperation, interviewer-administered surveys should 
be considered. Because item-nonresponse rates do not seem to differ substan-
tially between modes, optimizing the completeness of survey data from actual 
respondents is not an issue of mode, but some other factors which are out 
of scope here. All these recommendations are partly based on meta-analysis 
performed more than 20 years ago. In the meantime, numerous new pri-
mary studies emerged, calling for updated research syntheses. Such research 
updates decisively contribute to explore the robustness of findings across 
time and would be a valuable addition for survey methodologists.

The following survey implementation variants should, according to the 
meta-analytic findings available, be abandoned: (1) Offering mode choices 
for the initial invitation to participate in mail and Web surveys, because this 
survey implementation strategy decreases response rates. Furthermore, (2) 
prepaid incentives should be preferred over promised ones. The use of prepaid 
incentive value denominations should be tailored towards known mode-spe-
cific findings regarding their effectiveness. In other words, incentive-response 
rate elasticities appear to be mode-specific, a relationship which might deserve 
more research attention. 

Surprisingly, despite the prevalence of documented mixed-mode surveys, 
no meta-analytic evidence seems to be available on combining self-admin-
istered and interviewer-administered data collection modes. Future quan-
titative summaries on such issues would yield valuable additional recom-
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mendations for optimal mode combinations. Another striking shortcoming 
is the non-existing meta-analytic evidence regarding mixed modes effects 
for interviewer-administered surveys. Filling these blind-spots appears most 
promising. 

Finally, there is a lack of meta-analytic studies on the impact of (mixing) 
modes on estimates of biases in terms of measurement and representation, 
not just on proxy variables or partial elements of bias, such as response rates 
(Groves and Peytcheva 2008). 
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Mixing Online Panel Data Collection with 

Innovative Methods
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1 Introduction1

Mixed mode studies in survey research have been around since a long time. 
Whenever a new mode of data collection emerges, it has been combined with 
existing traditional modes of data collection, and compared in terms of result-
ing response rates, response bias, data quality and measurement error (Couper 
2011, for general overviews of traditional mixed mode studies see de Leeuw 
2005 and De Leeuw et al. 2008). The first studies focused on comparisons of 
the traditional modes paper-and-pencil and face-to-face interviews. These 
modes were, in turn evaluated again after telephone interviewing evolved. 
The next stage was a series of studies comparing the effect of computer 
assisted forms of telephone interviewing (CATI) and face-to-face interviewing 
(CAPI). Since the emergence of web interviewing (CAWI), most mixed mode 
studies have compared this mode with the foregoing modes (for overviews of 
such studies, see Lozar et al. 2008; de Leeuw and Hox 2011). 

The most recent comparative mode studies focus on the comparison of web 
interviewing on computers versus mobile devices, such as smartphones and 
tablets (see, for example, Antoun 2015; de Bruyne 2015; Lugtig and Toepoel 
2016). Furthermore, technological development continues to offer ways of 

1 We thank CentERdata for enabling the studies reported in this paper, in particular 
Josette Janssen, Salima Douhou, Maarten Streefkerk and Joris Mulder who organ-
ized the complex field work for all studies, CentERdata’s director Marcel Das, and 
Maurice Martens, Iggy van der Wielen, Bart van Nieuwburg and Lennard Kuyten 
who developed the innovative apps and software. 
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data collection that go beyond asking survey questions, for example by con-
tinuously tracking people’s behavior. It is this development, the mixing of 
interviewing with completely new ways of measuring behavior and feelings, 
which is the subject of the present paper. We will illustrate the possibilities 
of new mode mixtures with studies that have been conducted in the LISS 
panel, a probability based online panel which was especially developed for 
scientific research and for experimentation. The purpose of the paper is to not 
only demonstrate the interesting and truly innovative ways of data collection 
which have become possible, but to also evaluate the problems encountered 
and the resulting response rates and data quality. We will discuss the differ-
ent ways in which the new techniques were combined with the normal panel 
interviews using the framework of mixed-mode designs given by De Leeuw 
and Hox (2011). They distinguish four main groups of mixed-mode design, 
which can be applied to traditional mixed-mode studies as well as to the most 
recent multi-mode web surveys: 

1. Contacting by Different Modes: to reduce nonresponse, e.g. Advance let-
ter, reminders, screening

2. Another Mode for Specific Questions in the Questionnaire: e.g. Self-admi-
nistered part for sensitive questions

3. Different Modes for Different Respondents: same questions in different 
modes, to reduce nonresponse or noncoverage. E.g.: for non-internet 
group; for nonrespondents; respondents in different countries

4. Alternating Modes in a Longitudinal Design. E.g. first wave face-to-face, 
second wave Internet

We present the applications of new techniques and innovative modes within 
the framework of this categorization in order to show the purposes which 
such techniques can fulfill in survey data collection. 

2 Mixed modes in probability based online panels
In the past decade several online panels for scientific purposes have been 
set up, based on true probability samples. In the United States, Knowledge 
Networks and RAND have for example built such panels. In Europe, scientific 
online panels have been established in different countries, such as the Lon-
gitudinal Internet Studies for the Social Sciences (LISS) Panel in the Nether-
lands, the German Internet Panel (GIP), the Longitudinal Study by Internet for 


