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So far, most surveys used face-to-face or telephone questionnaires in order to collect data. But
the costs of achieving a survey using these traditional modes increase. At the same time, the
response rates decrease, making the idea of switching mode very attractive. Because each
mode has its own weaknesses and strengths, the idea of mixing modes of data collection is
becoming more and more popular. Nevertheless, combining different modes of data collection
may be problematic if people answer differently depending on the mode. Also, a switch from a
unimode to a mixed-mode design may threaten the comparability of the data across time. This
paper focuses first on the selection effect and shows that different kinds of respondents answer
in different modes: therefore, mixing modes might make sense since it may improve the rep-
resentativeness of the sample keeping the costs low. It is still necessary however to guarantee
that mixing modes would not threaten the comparability. Then, the paper therefore compares
the quality of questions asked in a unimode and two mixed-mode surveys. Using data of the
European Social Survey (ESS) in the Netherlands, and following a multitrait-multimethod ap-
proach (MTMM), few differences are found between the unimode and mixed-mode designs in
terms of quality. Looking at the differences across modes lead to slightly less similarities, but
overall the quality does not change much.
Keywords: Modes of data collection, concurrent or sequential designs, selection bias

1 Choosing a data collection
approach

Each researcher designing a survey makes, consciously
or not, a lot of decisions, about the formulation of the ques-
tions (e.g. introduction, exact wording) and their scales (e.g.
number and order of response categories, middle point, la-
bels, dont know option), but also about the sampling proce-
dure (e.g. frame, population to be sampled, selection of the
sampling units), and so on. All these decisions may impact
the results and conclusions reached. One of these important
decisions concerns the mode(s) of data collection. For a long
time, few modes were available: surveys were done mainly
by mail, face-to-face and later telephone interviews (de Heer,
de Leeuw, van der Zouwen, 1999). In the last decades how-
ever, these modes of data collection have shown important
limits: their costs increase whereas the associated response
rates tend to decrease. Households with two working adults
are becoming more and more frequent, such that it is harder
and harder to get in touch with them. Besides, the devel-
opment of entry codes and answering machines make it even
more difficult to establish the contact with the sampling units,
as well as the decrease of fixed-line telephone accompanying
the increase in mobile phones, for which no sampling frames
are usually available.

In parallel, the development of new technologies lets ap-
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pear the possibility of using different modes of data collec-
tion, such as Web surveys. The Internet is more and more
used by European citizens and offers an attractive alternative
to the established modes of data collection: it may reduce the
costs, shorten the fieldwork period, and offer more flexibility
to the respondents, who complete the survey when and where
they want.

But introducing new modes of data collection (for exam-
ple Web) may threaten the comparability (across time, across
groups) of the data, since the specific characteristics of each
mode can both influence the choice of sampling units to par-
ticipate and the way respondents answer the questions. Spe-
cific non-response and measurement errors may therefore be
expected. Coverage and sampling errors may also vary de-
pending for instance on the available sampling frames.

Concerning the decision of participation, one element to
take into account is the respondents’ access to each mode:
not all sampling units have a telephone or Web access allow-
ing them to complete a survey in that mode. A low coverage
of the population of interest in one mode can be a barrier
to the participation of some subpopulations. Besides, even
if all units have access to each mode (e.g. the researcher
provide them with an access in case they do not have it),
still the willingness to participate of the different units may
be influenced by the mode proposed, since depending on the
mode and on how comfortable the units feel with using it,
the amount of efforts needed to answer the survey changes.
Hence, it is often argued that a “digital divide” exists (see e.g.
Rhodes, Bowie, Hergenrather, 2003) and that new modes of
data collection such as the Web incite more young people
and more men to participate, and on the contrary discourage
older people and women.
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Concerning the way respondents answer the questions,
Tourangeau, Rips, and Rasinski, (2000) decompose the pro-
cess of answering questions in four components: compre-
hension of the item, retrieval of relevant information, use of
that information to make required judgments, and selection
and reporting of an answer. All these components might be
affected by the characteristics of the mode of data collection.

First, some of the modes are visual (e.g. mail, Web), oth-
ers are oral (e.g. telephone), still others are simultaneously
oral and visual (e.g. face-to-face using show cards). The
comprehension of the item, most of all if the item is quite
complicated, can be easier in a visual mode than in an oral
one. On the contrary, if the reading skills of the respondents
are limited, an oral mode may be more appropriate. Even
if the direction of the effect is not obvious, at least the fact
that the characteristics of the mode can impact the process
to answer questions is clear. Also, to select and report an
answer, respondents need to remember the possible response
categories. When these categories are proposed visually to
the respondents, memory is not an issue. But when the cate-
gories are proposed orally, a memory effect can be expected:
mainly for long and complex scales, it is assumed that oral
modes convey more recency effects whereas visual modes
convey more primacy effects (Krosnick, Alwin, 1987).

Second, some of the modes require the presence of an
interviewer (face-to-face, telephone) whereas others (mail,
Web) are self-administered. Consequently, more social de-
sirability bias (Krosnick, 1991, 1999) is expected in some
data collection modes, due to this presence of an interviewer.
Self-completed modes give also more freedom to the respon-
dents (e.g. to choose the moment of the completion of the
survey, to choose the space, to do several activities at the
same time). As a result, Krosnick (1991, 1999) shows that
distinct modes of data collection elicit varying levels of sat-
isficing bias. The presence of the interviewer may also affect
the comprehension of the questions: depending on the into-
nation used, on the words that are emphasized by the inter-
viewer, a different understanding of the question is possible
compared to the case where the respondent is let to itself. For
complex questions, the interviewer can also provide clarifi-
cations or explanations that facilitate the understanding of
the questions. In self-completed modes, such help is not so
easy to implement, even if a question desk can for instance be
organized such that respondents can call and ask questions.

Because the advantages and drawbacks of the different
modes of data collection seem at least partly complementary,
the idea of combining several modes is particularly attractive.
In that way, the drawbacks of one mode could be compen-
sated by the advantages of another. In particular, the cover-
age and non-response problems could be partially solved by
mixing modes of data collection. For instance, the population
with Internet access could be surveyed online and the popu-
lation without Internet access by face-to-face. By adding a
second mode of data collection, the costs would be reduced
(compared to only face-to-face), and the response rates might
increase (compared to only Web).

The mixed-mode literature is articulated around two
main questions:

(1) “To mix or not to mix modes of data collection?” (de
Leeuw, 2005)

(2) If we mix, how? Is there a more efficient way of mixing
modes?
Concerning the first issue, Voogt and Saris (2005:385)

advice to mix modes: they conclude that “a mixed mode de-
sign is an efficient way of fighting bias in survey research”
since even if using different modes brought some response
bias, the total bias stays lower than in a uni-mode design.
On the contrary, Dillman et al. (2009) are more reluctant
about mixing modes since they find that switching to a sec-
ond mode of data collection is “not an effective means of
reducing nonresponse errors based on demographics”. Other
authors do not answer either yes or no. They argue that mix-
ing modes of data collection can reduce the costs, increase
the response rates and even tackle specific sources of errors,
but that at the same time it introduces other forms of er-
rors (Roberts, 2007; Kreuter, Presser and Tourangeau, 2009).
Therefore, “in mixed-mode designs there is an explicit trade-
off between costs and errors” (de Leeuw, 2005:235) but also
between different kinds of errors.

Concerning the second issue, there are many different
ways to combine modes of data collection: “a distinction can
be made between multi-mode and mixed-mode approaches.
The former are where different modes are used for different
sets of survey items, but each survey item is collected by the
same mode for all sample members. The latter are where the
same item might be collected by different modes for different
sample members” (Lynn et al., 2006:8). So it is possible to
use different modes of data collection at different stages of
the data collection procedure, for instance sending first an
advance letter, then making a phone call to recruit the re-
spondents, and finally making an appointment with them in
order to go to their house to do a face-to-face interview. This
is a multi-mode design. It differs from what is called mixed-
mode designs, i.e. designs where different modes are used
at the same stage. It also differs from mixed-mode panel
designs, where one mode is used at one point in time and
another is used latter on (Dillman, Smyth, Christian, 2008).
This paper focuses on mixed-mode designs and how to mix
modes at the specific stage where respondents are effectively
answering the questions. Usually, the mixed-mode approach
is divided into two main designs: a concurrent (people are
offered a set of modes and can choose the one they prefer)
and a sequential one (people are first proposed to answer in
one specific mode, if they refuse or do not answer, they are
offered another mode, etc).

Previous research has compared sequential and concur-
rent designs both together and with a unimode design (e.g.
Brambilla and McKinlay, 1987; Dillman, Clark and West,
1995; Shettle and Mooney, 1999; de Leeuw, 2005; Dill-
man et al., 2009). Nevertheless, most of the research has
focused on a comparison of costs and of simplistic indicators
of quality (response rates, variable distributions, social desir-
ability and satisficing bias). But low response rates are only
“a warning of potential trouble” (Couper, Miller, 2009:833)
and higher response rates does not necessarily imply higher
representativeness (Krosnick, 1999). Therefore, studying re-
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sponse rates is not enough to evaluate the quality. Similarly,
measuring the quality by assessing the level of social desir-
ability bias and satisficing (Dillman et al., 2008; Heerwegh,
Loosveldt, 2009) is too restrictive since mainly adapted to
some particular topics (e.g. sensitive topics as drug use). But
little has been done yet on unimode and mixed-mode designs
comparing other (more elaborated) indicators of the quality
(Roberts, 2008).

Our study aims to address this gap, by comparing two
mixed-mode designs with a unimode survey in terms of the
quality of measurement, when the quality is defined as the
strength of the relationship between the observed variable
and the variable of interest, and can be computed as the prod-
uct of the reliability and validity (Saris and Andrews, 1991).
Defining the quality in that way presents the advantage that it
allows to differentiate between random and systematic errors
(sometimes referred to as “correlated errors”) and to correct
for measurement errors (Saris and Gallhofer, 2007). The pa-
per also has a second goal: determining if different kinds of
respondents are reached when different modes and designs
are used. If not, mixing-mode would indeed have little sense.
This is therefore a preliminary condition to have an incentive
to implement a mixed-mode survey.

It is important to notice finally that one cannot speak
about “face-to-face surveys”, or “Web surveys”, as one unit.
The term of “Web surveys” for example is too broad (Couper,
Miller, 2009): two Web surveys can be as different as one
Web and one mail survey, depending on several choices made
(e.g. number of items by page, possibility to come back
to previous questions, “don’t know” option proposed). The
same is true for “sequential” and “concurrent” designs: de-
pending on the particular procedure (e.g. number of modes,
order in which they are offered, access provided when not
present) two sequential (or concurrent) designs might differ
a lot. Therefore, even if these general terms are used for the
sake of simplicity, it is important to remember that what we
are dealing with is one specific unimode face-to-face design,
one specific concurrent design and one specific sequential
design.

The exact design of the surveys playing a central role,
section 2 gives more details about the data used in this study:
the European Social Survey (ESS) round 4 (2008/2009)
and the mixed-mode experiment implemented by the ESS
(2008/2009). Then, section 3 conducts a preliminary ex-
ploratory analysis of these data, with the main objective of
detecting whether different kinds of respondents are partici-
pating using different modes of data collection. If not, there
is indeed no argument to mix modes of data collection; us-
ing only the cheapest mode is sufficient. Once established
that it might make sense to use a mixed-mode design, sec-
tion 4 refocuses the interest on the quality and presents the
multitrait-multimethod approach used to get the reliability
and validity estimates. The quality is obtained by taking the
product squared of these reliability and validity coefficients.
The results obtained by applying this method to the ESS data
are exposed in section 5. Finally, section 6 discusses some
limits and proposes ideas for further research.

2 The European Social Survey
(ESS)

ESS round 4

The ESS is a biannual cross-national project designed
to measure changing social attitudes and values in Europe.1
An important effort is made to ensure the best possible qual-
ity of the data collected. Particular attention is given to the
sampling procedure in each country in order to guarantee
the “full coverage of the eligible residential populations aged
15+” (Lynn et al., 2007).

The ESS round 4 took place in around 30 countries be-
tween September 2008 and June 2009. We focus on one
country, the Netherlands, because the mixed-mode exper-
iment has been implemented there. The data of round 4
has been collected by face-to-face in the Netherlands: the
interviewers went to the respondent’s home to administer a
computer-assisted personal interviewing (CAPI). An impor-
tant specificity of the ESS is the use of show cards providing
visual help for the majority of the questions.

In average one interview takes around one hour. It
contains a main questionnaire, administered to all the par-
ticipants, and a supplementary questionnaire, composed of
questions already asked in the main questionnaire but formu-
lated in another way, i.e. using another method: for instance
first a 6-point scale is offered and latter an 11-point scale.
Theses repetitions are used to evaluate the quality associated
to the different methods.

ESS mixed-mode experiment

Because of the increasing costs and difficulties to reach
people using face-to-face data collection, the option of al-
lowing some countries to switch in a near future to another
mode or combination of modes of data collection is tempt-
ing. But if different modes of data collection lead to different
answers, the comparability would be threatened. Therefore,
studying first the different modes of data collection is nec-
essary, which pushed the ESS to launch a series of research
on mixed-modes, which is considered as the most realistic
alternative to the traditional face-to-face design.

In parallel to the ESS round 4’s fieldwork a mixed-
mode experiment was implemented in the Netherlands from
November 2008 to July 2009. The country has been cho-
sen because it is a good candidate for a switch in the data-
collection approach. Indeed, on the one hand, the traditional
data collection is becoming more and more problematic, as
the response rates show: 67.9% in the first round and only
52.0% in the fourth. Even if the fieldwork period has been
extended in the forth round, the response rate is almost 20%
lower than the ESS objective. The ESS response rates how-
ever are still higher than the average response rate of sur-
veys in the Netherlands, which is around 40% nowadays.
Even if low response rates are not always an issue, such a
decrease in response rates incites researchers to question the
well-functioning of the current data collection approach. On

1 Cf. http://www.europeansocialsurvey.org/
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the other hand, the Netherlands beneficiate from a large In-
ternet coverage (around 85%): introducing Web as a com-
plement of the traditional face-to-face in that country could
really make sense. Other countries of the ESS have similar
profiles as the Netherlands, in particular the Nordic countries
(Sweden, Denmark and Finland). They could also have been
chosen for the experiment, whereas other countries on the
contrary have much lower Internet coverage (30% to 45% for
Greece, Bulgaria, Romania, Portugal, Lituania)2 and seem
less likely to switch data collection approach in the next
years.

Telephone could also be introduced in complement or
replacement of face-to-face, even if it may be more difficult
to implement for such a long survey as the ESS. In partic-
ular, Nordic countries’ high fixed-line telephone coverage,
together with their experience of telephone survey, could be
candidate for a switch to telephone interviews. The mixed-
mode experiment considers therefore the three modes and
compares a concurrent with a sequential design. In order to
reduce the burden of the telephone interviews, respondents
were able to do them in two parts (two interviews of around
1/2 hour).

As Figure 1 shows, the general design of the experiment
is however more complex, since a separation is done between
people with and without known phone number. This is be-
cause of the nature of the sampling frame and mode of con-
tact used. The sampling frame consisted of postal addresses,
but the contact was done when possible by telephone. So first
the fieldwork agency matched as many addresses as possible
to phone numbers: this corresponded to only 70%. These
70% were randomly divided in two groups: the first group
was assigned to a sequential design (Web offered first, then
phone, then face-to-face), whereas the second group was as-
signed to a concurrent design (choice between face-to-face,
phone and Web). For the remaining 30% without known
phone number, the contact was made face-to-face, and there-
fore, respondents were first proposed to do a face-to-face in-
terview. If they refused, they were then offered sequentially
Web and finally telephone.

The face-to-face (CAPI) version of the main question-
naire was the same in the mixed-mode experiment as in the
ESS round 4. For the telephone (CATI = computer-assisted
telephone interviewing) and Web-based (CAWI = computer-
assisted web interviewing) versions, some changes were nec-
essary in order to adapt the questionnaire to another mode.

Topics and methods analyzed

In order to compare unimode and mixed-mode designs,
only the questions and methods shared by both surveys are
used: usually, each experiment contains three common traits
measured with the two same methods, except for the experi-
ment about social trust. In that case, we have a smaller model
with two traits (instead of three) and two methods. Table 1
summarizes the experiments analysed.

3 A preliminary observatory
analysis of selection effects

The first goal of this paper is to compare unimode and
mixed-mode designs in terms of quality. Nevertheless, the
paper has a second goal: looking whether it makes sense to
mix modes of data collection. The introduction showed that
the literature often underlines the trade-offs that should lead
the decision process. The paper does not aim to give a gen-
eral answer to the complex question of whether one should
or should not mix modes of data collection. However, this
section’s goal is to explore with the ESS data one important
point to consider when deciding to mix or not to mix: does
one gain something by adding modes?

Mixing modes is a quite complex approach that requires
more work to prepare the survey (adapting the question-
naires, training interviewers to different modes), sometimes
to implement it (following of the respondents’ decisions
across different modes), and finally to analyse it (harmon-
isation of the data). So it is necessary that a mixed-mode
approach also allows gaining something, otherwise it does
not make sense to implement it: the extra difficulties due
to mixing modes need to be balanced by extra opportuni-
ties. The attractiveness of mixed-mode approaches is prin-
cipally based on the idea that in such approaches the draw-
backs of one mode can be compensated by the advantages
of another. In particular, it is often argued that Web surveys
have lower costs but are less representative of the general
population, whereas face-to-face surveys are more expansive
but lead to more representative samples. By mixing modes, a
better representativeness can therefore be achieved at lower
costs, if different kinds of respondents are reached by differ-
ent modes. If this is not the case, the cheapest mode could as
well be used alone, since the sample would be as representa-
tive with reduced costs.

These preliminary analyses of the data focus on this last
point and try to look at potential differences in respondents’
profile and how this can affect respondents’ choice of par-
ticipation (participate or not) and mode of participation (if
participate, in which mode).

Differential preference and tolerance of modes due
to gender and age

The first question is: are the different modes chosen? If
respondents all choose the same mode, then it is not useful
to propose additional modes. To answer that question, Table
2 gives the repartitions of CAPI, CATI and CAWI interviews
for the following groups: concurrent, sequential, unknown
phone number, all respondents from the mixed-mode experi-
ment and ESS round 4.

It shows that the total number of respondents is very
similar in the concurrent and sequential designs. Knowing
that the initial sample sizes were identical, it means that the
response rates in these two groups are very similar: 45.0%
for the sequential group and 45.9% for the concurrent one.
Moreover, the table shows that people with known telephone

2 See for instance Eurobarometer 71.2 2009
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Figures

Figure 1: Experimental design

Figure 2: The MTMM model for 3 traits and their repetitions

28

Figure 1. Experimental design

Table 1: Questions and methods analyzed

Experiments Wording of the questions M1 M2

Media On an average weekday, how much time, in total:
– do you spend watching television?
– do you spend listening to the radio?
– do you spend reading the newspapers? 8 points Hours and min

Satisfaction How satisfied are you with:
– the present state of the economy in NL?
– the way the government is doing its job?
– the way democracy works? 11 points (extreme)

a
11 points (very)

b

Social trust – Generally speaking would you say that most people can be
trusted or that you can’t be too careful in dealing with people?
– Do you think that most people would try to take advantage
of you if they got the chance or would they try to be fair? 11 points 6 points

Political trust How much do you personally trust each of the institutions:
– Dutch parliament
– The legal system
– The police 11 points 6 points

a“extreme”= extreme used in the labels of the end points
b“very”= very used in the labels of the end points

number choose in majority Web interviews, then, face-to-
face, and finally telephone. There are only a few more Web
interviews in the sequential design compared to the concur-
rent design. There are no real differences in terms of modes
repartition between these two designs: this is probably linked
to their quite similar implementation in practice. All three
modes are chosen by a significant number of respondents.
The group with unknown phone number on the contrary is
very different, with mainly face-to-face interviews. This is
linked to the facts that it is a group with different characteris-
tics, that the mode of contact changes (face-to-face contact)
and that the sequence in which the modes are proposed also
varies. Only two respondents in that last group did a tele-
phone interview: proposing telephone to that group is not
useful.

Table 3 goes a step further and considers the question:
are different modes chosen by different respondents? The
table gives the distributions in terms of gender and age of the
respondents that did a CAPI, CATI or CAWI interview, in the

two principal groups (concurrent and sequential).
It seems that depending on their gender and age, respon-

dents are more willing to participate in one or another mode.
Looking at the concurrent group gives us an idea about the
preferences of respondents to the different modes, assuming
that they usually choose the mode they prefer as mode of
participation. Thus, 52.8% of the male respondents decide
to participate in a CAWI interview, whereas only 38.0% of
the women do so. On the contrary more female respondents
choose CAPI and CATI. A Kolmogorov Smirnov test indi-
cates that there are significant differences in the distributions
of modes by gender for this concurrent group. Looking at
age, between 55 and 60% of the respondents aged from 20 to
64 take CAWI, against 16.9% of the 65-79 and 0% of the 80
and more. This last group chooses principally CAPI (61.9%),
whereas the 65-79 choose more CATI (45.8%). Again, test-
ing for significance in difference in distributions for the mode
variable by age groups leads in most of the cases to rejecting
that the distributions are equal. So, different age groups have
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Table 2: Number (and percentages) of observations by mode and design

Concurrent Sequential Unknown phone no. Total mixed-mode ESS round 4

CAPI 114 (31.1%) 103 (28.4%) 226 (85.0%) 443 (44.5%) 1778 (100%)
CATI 90 (24.5%) 88 (24.2%) 2 (0.7%) 180 (18.1%) 0 (0%)
CAWI 163 (44.4%) 172 (47.4%) 38 (14.3%) 373 (37.4%) 0 (0%)

Total 367 (100%) 363 (100%) 266 (100%) 996 (100%) 1778 (100%)

Table 3: Repartition of the respondents in the concurrent and sequential designs by gender and age categories
(rows and columns percentages)

Concurrent group only Sequential group only

CAPI CATI CAWI Total CAPI CATI CAWI Total

Gender Male 27.0 20.1 52.8 100 24.7 24.1 51.3 100
37.7 35.6 51.5 43.3 36.9 42.1 45.9 42.4

Female 34.1 27.9 38.0 100 31.1 24.4 44.5 100
62.3 64.4 48.5 56.7 63.1 57.9 54.1 57.7

Total 31.1 24.5 44.4 100 28.4 24.2 47.4 100
100 100 100 100 100 100 100 100

Age 16-19 60.0 10.0 30.0 100 23.1 7.7 69.2 100
5.3 1.1 1.9 2.7 2.9 1.1 5.2 3.6

20-39 23.6 20.8 55.6 100 28.9 8.4 62.7 100
15.0 16.7 24.6 19.7 23.3 8.0 30.2 22.9

40-64 25.6 15.6 58.9 100 24.7 25.3 50.0 100
40.7 31.1 65.0 48.2 40.8 48.9 49.4 46.7

65-79 37.3 45.8 16.9 100 36.5 28.4 35.1 100
27.4 42.2 8.6 22.7 26.2 23.9 15.1 20.4

>80 61.9 38.1 0 100 30.4 69.6 0 100
11.5 8.9 0 5.7 6.8 18.2 0 6.4

Total 30.9 24.6 44.5 100 28.4 24.2 47.4 100
100 100 100 100 100 100 100 100

different preferences in terms of modes. In particular, there
is a clear distinction between the elder and the rest. A uni-
mode survey proposing only CAWI would therefore proba-
bly underrepresent elder respondents, which can bias the re-
sults if they have different opinions or attitudes than younger
respondents. This is all as expected. As expected also, when
looking at the sequential design, where Web is offered first,
the percentages of people doing a Web interview is almost
always higher. In that case, the percentages, more than a
preference for a specific mode, can be seen as a tolerance to a
certain mode: if respondents “tolerate” a Web interview, then
they will accept it, even if this is not their preferred mode.

Two figures are however surprising. First, if the toler-
ance of the 16-19 for CAWI is very high (69.2%), their pref-
erence for that mode is quite low (30.0%). But this may be
due to the very small sample size of this group. Second, in
the group of the 40-64, the percentage of respondents doing
CAWI is almost 9% higher in the concurrent than in the se-
quential group. This may be partially due to random errors
(the concurrent and sequential groups can be different just
by chance), but the difference is quite high to just result from
hazard.

Differential access to modes
A crucial element ignored so far is that all people do

not have access to all modes. Assuming that people choose
in a concurrent design the mode they prefer is therefore too
simplistic: they choose the mode they prefer given the list
of modes they have access to. The choice is conditional on
having access to the modes. Even in the Netherlands, still
15% of the population does not have a Web access. The tele-
phone access also, even if very high, is not complete. Some
surveys are correcting for these potential coverage biases by
providing the respondents willing to participate with an ac-
cess to the mode chosen or assigned3, but this is not the case
in the ESS mixed-mode experiment. It is therefore interest-
ing to have a look at the telephone and Internet coverage in
our data. Table 4 gives this information both when dividing
respondents by modes and by designs.

There is a relatively large percentage of respondents in-
terviewed by face-to-face (20 to 28%) that do not have either
a fixed-line telephone and/or Internet access. Concerning the
group interviewed by CATI, obviously few do not have a
fixed-line telephone but more than 23% do not have Internet
access. One would expect even nobody in this group not to
have fixed-line telephone since all did a telephone interview,

3 See for instance the LISS panel: www.centerdata.nl/en/MESS
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Table 4: Percentages of respondents without fixed-line phone or Internet access

CAPI CATI CAWI Concurrent Sequential Unknown phone no. Total MM ESS round 4

No fixed-line telephone 27.6 3.3 4.3 5.5 5.8 38.7 14.5 15.0
No Internet access 20.3 23.3 0 14.2 13.8 11.3 13.3 13.7

but some people may have used a mobile phone to answer
the interview. Besides, the ESS question used to obtain the
numbers in Table 4 asks about having access to a “fixed-line
telephone in the accommodation”. Some people therefore
may have a fixed-line telephone access somewhere out of
the accommodation. On the contrary, people that did CAWI
interviews have usually both Internet and telephone access.
Looking at the designs, sequential and concurrent groups are
very similar, with around 5% of their respondents that do
not have a fixed-line telephone access in their accommoda-
tion and around 14% that do not have Internet access. This
similarity is not surprising since the groups were randomly
drawn, but different selection biases could have produced dif-
ferences. The total mixed-mode data shows a similar pattern
as the ESS round 4.

In brief, one could say that while people completing a
CAWI interview could have done a CAPI or CATI interview
as well, more than 20% of the respondents who did a CAPI
or CATI interview could not have done a CAWI one. Within
the group of respondents for which we said before that they
“prefer” CAPI, one part had in fact no other choice: a bit
less than 5% of the CAPI respondents do not have access
to both telephone and Internet. For these 5%, more than a
preference, doing CAPI indicates the absence of choice. But
most of the respondents have some choice, even if the op-
tions may be reduced to two instead of three. Table 4 shows
also that the coverage in fixed-line telephone and Internet is
overall quite high, offering real alternatives for the traditional
face-to-face, at least in the Netherlands.

One can also look at the telephone and Internet cover-
age by gender and age. The idea is to see for instance if
the higher number of men in CAWI is related more to higher
Internet coverage in this group than to a higher preference of
men for answering a survey in this mode.

Table 5 shows that if the repartition of men and women
not having telephone and Internet access is very similar, the
repartition by age categories is changing: 31% of the 20-39
years old do not have a fixed-line telephone, against only 4%
of the >80 years old. On the contrary, almost all young peo-
ple have Internet access (except 3 or 4%) whereas a lot of the
older respondents do not (almost 30% of the 65-79 years old
and 70% of the >80). Therefore, variations in terms of age
repartition depending on the mode of data collection as ob-
served in Table 3 are probably influenced by the variations in
telephone and Internet coverage of the different age groups.

What determines the mode of interview?
The analyses presented so far explore the idea that re-

spondents’ choices of participation in one mode depend on
their gender, age, and their access to the different modes.
The design (concurrent or sequential) may also play a role.

To conclude with these preliminary analyses, a multinomial
logistic regression with the mode of interview as dependent
variable and the list of variables just mentioned as indepen-
dent variables is run. Our dependent variable takes three val-
ues: CAPI, CATI and CAWI. CAPI is used as base outcome:
since it is the established mode, it seems reasonable to take it
as the reference with which the two others are compared. The
independent variables are all dummy variables (with value 1
if the respondent is a woman, has access to a fixed-line tele-
phone, has access to Internet, and is in the sequential group)
except age that is continuous. The regression does not in-
clude the unknown telephone number group. Table 6 gives
the coefficients of this regression: basic coefficients and co-
efficients expressed on the odd ratios scale.

Table 6 shows that the probability of choosing CATI
versus CAPI increases with age, access to a fixed-line tele-
phone in the accommodation and Internet access at home or
at work. The gender and the design on the contrary do not
significantly change the probability of participating by tele-
phone instead of face-to-face. Looking at CAWI participa-
tion, the design again is not significant, which is as already
mentioned probably at least partially due to the way the de-
signs were implemented: in practice it seems they were not
as different as they were supposed to be in theory. The prob-
ability of choosing a Web interview instead of a face-to-face
one decreases significantly for women and older respondents
but increases for respondents with fixed-line telephone and
Internet access.

The size of the effects is higher for the access variables
than for the personal characteristics of the respondents. For
instance, having a fixed-line telephone versus not having it
multiplies by 6.07 the odd ratio of choosing CATI instead of
CAPI, and having Internet access by 1.93, whereas the odd
of choosing CATI compared to CAPI increases by a factor of
only 1.02 for each year age increases, controlling for other
variables in the model. However, this difference has to be
put in perspective. A one year change in age may not be the
most pertinent change to consider: a 10-year might already
be more interesting. Being 10-year older multiplies the odd
by 1.22. Being 20-year older multiplies it by 1.49; being
30-years older by 1.81; and being 40-years older by 2.21.
Therefore a 40-years change has a bigger impact on the odd
ratio of choosing CATI and not CAPI than having Internet
access. The importance of age should not be underestimated
because the odd ratio is very close to 1. In the CAWI ver-
sus CAPI comparison nevertheless the access variables are
really much more important than the personal characteristics
variables.

To summarize, the probabilities of participating in differ-
ent modes vary with the gender and age of the respondents,
but also their access to telephone and Internet. So, differ-
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Table 5: Non coverage by gender and by age for the mixed-mode experiment respondents (in percentages)

Gender Age

Men Women 16-19 20-39 40-64 65-79 >80

No fixed-line telephone 16.9 12.6 6.7 31.4 9.5 5.1 4.3
No Internet access 13.0 13.4 3.3 3.6 7.8 29.2 68.1

Table 6: Multinomial logistic regression of the mode of interview

Mode Coefficient Odd

CATI (versus CAPI) Woman -.05 .95
Age .02∗ 1.02∗
Access tel 1.80∗ 6.07∗
Access int .66∗ 1.93∗
Sequential .10 1.11
Constant -3.56∗

CAWI (versus CAPI) Woman -.64∗ .53∗
Age -.02∗ .98∗
Access tel 2.67∗ 14.52∗
Access int 21.11∗ 1.47e+09∗
Sequential .19 1.21
Constant -21.59

Number of observations = 730
Pseudo R2 = .15
p<.05 indicated by a star

ent modes of data collection allow getting somehow different
kinds of respondents: one of the main arguments in favour of
mixing modes seems to be verified in our data, at least for the
few variables that have been considered. We focused on gen-
der and age as two important determinants of mode’s choices
but more background variables could be analysed.

This section tried to provide some evidence that mixing
modes of data collection may present some advantages, and
therefore that it may constitute an attractive alternative to a
unimode design. But showing that mixed-mode is an attrac-
tive approach is not enough to make the decision of using
such a design. If the data has been collected using a unimode
design in the past, as it is the case for the ESS, another im-
portant issue is to determine if switching from a unimode to
a mixed-mode design will not threaten the comparability of
the data across time. If the switch is implemented in some
of the countries but not all of them (for instance in coun-
tries with high Internet coverage only), cross-national com-
parisons may also be threaten by a change in the data col-
lection approach. The next sections focus on that question
of comparability, and assess for one specific indicator, the
quality of the questions, if there are significant differences
between unimode and mixed-mode designs.

4 Estimation of the quality

How should we combine the groups?
In the mixed-mode experiment design, the group with-

out known phone number, which represents 30% of the to-
tal sample, is treated separately. So we cannot compare di-
rectly the concurrent and sequential groups to the ESS round

4. What we are really interested in is to compare what can be
called the “complete designs”: designs that consider the total
population. So, the 30% group of sampling units without
known phone number should be combined to the 35% of the
concurrent and the 35% of the sequential designs.

This combination can be done in several ways. Lynn,
Revilla and Vannieuwenhuyze (forthcoming) choose to add
the whole group of respondents without phone number to
each of the other two groups but using weights of 1/2 in or-
der to avoid a too important overrepresentation of this group.
We follow another approach in this study because the big
overlap between groups created by adding the whole group
of unknown phone number to the concurrent and sequential
groups may generate more similarities than one would have
if really collecting the data using a complete concurrent or
sequential design. So we create a dummy variable (“random-
split”) which takes the value one if the respondent is in the
concurrent group, zero if he/she is in the sequential group.4
Then, we randomly split the group of unknown telephone
number into two halves: the first half gets a value of one
for the variable “randomsplit”, whereas the other half gets a
value of zero. Finally we compare three groups: the “con-
current” group (which corresponds in fact to randomsplit =
1), the “sequential” group (which corresponds in fact to ran-
domsplit = 0) and the ESS round 4 (unimode face-to-face).

4 Before going on, a check for outliers was done. In the media
experiment, respondents have to give in hours and minutes (M2) the
time spent on three media. If the sum of the three activities’ time
is superior to 24 hours or if the time of one activity is higher than
20 hours, we consider the observation as an outlier. Because few
outliers (four) were detected, we dropped from the dataset these
four outliers.
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Analytic method: the multitrait-multimethod
(MTMM) approach

The quality is computed as the product of reliability and
validity: qi j

2 = ri j
2∗vi j

2. In order to get the reliability and va-
lidity coefficients (i.e. ri j and vi j), the data is analysed using
an MTMM approach, which consists in repeating questions
(called “traits”) in several ways (i.e. with several “methods”).
Proposed first by Campbell and Fiske (1959), the approach
has been used later with structural equation models (Werts
and Linn, 1970; Jöreskog, 1970; Alwin, 1974) and applied
to single questions (Andrews, 1984). Three is usually the
minimum number of methods needed in order to avoid iden-
tification issues. In our case, we have only two methods
for each of the traits. However, doing a multi-group anal-
ysis with constraints of invariance of the parameters across
groups allows identifying the model.

Each experiment is studied separately. Figure 2 shows
the model used for six variables. It contains three correlated
traits (F1, F2 and F3), each measured with two methods (M1
and M2). It is assumed that the methods are not correlated
with each other, nor with the traits, and that the effects of the
methods on the different traits are the same (m11 = m12 = m13
and m21 = m22 = m23). This leads to six true scores Ti j
(i = 1, 2, 3 and j = 1, 2). The true scores correspond to
the systematic components of the observed variables Yi j, i.e.
once random errors ei j have been corrected. The random er-
rors are not correlated with each other, neither with the traits.
The strength of the relationship between the true scores Ti j
and the observed variables Yi j is the reliability. The strength
of the relationship between these true scores Ti j and the vari-
ables of interest Fi is the validity. Only the first observed
variable is represented in Figure 2 for clarity purpose but
there is in fact for each true score a corresponding observed
variable.

More formally, the model, called True Score model, can
be described by the following system of equations (Saris and
Andrews, 1991; Saris and Gallhofer, 2007):

Yi j = ri jTi j + ei j for all i, j (1)

Ti j = vi jFi + mi jM j for all i, j (2)

Where, for the ith trait and the jth method: Yi j refers to
the observed variable, ri j to the reliability coefficient, Ti j to
the true score, ei j to the random error component associated
with the measurement of Yi j, vi j to the validity coefficient, Fi
to the trait, M j to the variation in scores due to the method,
and mi j to the method effect coefficient.

The estimates of reliability and validity coefficients are
obtained from the Lisrel output analysing the covariance
matrices by Maximum Likelihood estimation in a multiple
group context.5 We have three different groups which cor-
respond to the different designs. We test the null hypothesis
that there are no significant differences in terms of reliability
and validity across groups. In order to do so, the parameters
are first specified as invariant across groups. The fit of the
model is then tested using the procedure proposed by Saris,

Satorra and Van der Veld (2009), which has the double ad-
vantage to take into account the power and so type I and II
errors, and to provide a test at the parameter level (by opposi-
tion to chi-square for example that tests the complete model).
Therefore, using the JRule software based on this procedure
(Van der Veld, Saris, Satorra, 2009) information about po-
tential misspecification of each parameter is obtained: this
provides guidelines on how to correct the initial model when
necessary. Corrections are introduced step by step till an ac-
ceptable model is obtained.6

5 Main findings

Comparison of the quality estimates by designs

Table 7 gives in each experiment the reliability and va-
lidity coefficients and the quality for each trait and method
for the different designs: unimode face-to-face, concurrent
(“randomsplit=1”) and sequential (“randomsplit=0”) mixed-
mode. When different groups have equal estimates, they are
grouped in a same row. The last column gives the mean qual-
ity of the three (or two for social trust) traits.

In the social trust experiment, the quality is the same
for all three designs. In the experiments about media and
political trust, concurrent and sequential designs lead to the
same coefficients. The difference is between the unimode
face-to-face design on the one hand and the mixed-mode de-
signs on the other hand. Nevertheless, the variations between
unimode and mixed-mode designs are quite small. If we con-
sider the average quality of the three traits, the highest differ-
ence is 0.07 in the political trust experiment (cf. Table 8 for
a clearer picture). In the experiment about satisfaction, not
only the unimode is different of the mixed-mode designs, but
also the concurrent and sequential approaches have differ-
ent quality estimates. The difference is mainly coming from
variations in validities, even if some reliability estimates do
vary too. Since validity vi j

2 = 1 − mi j
2 (where mi j

2 is the
method effect), the lower quality for example of the second
method in the satisfaction experiment seems to result from
higher method effects. One interpretation of this would be
that the impact of using “very” in labelling the end points
of the scale on the respondents’ answer is more important in
telephone and/or Web than in face-to-face: it leads to more
systematic errors. But once again, the overall differences in
quality are small (maximum 0.06).

In fact, much more differences are found between the
quality estimates of different methods: comparing the mean
quality, a difference of more than 0.2 points separate meth-
ods one and two in the media as well as in the political trust
experiment. This is much higher than the differences across

5 An example of Lisrel input is available online:
http://docs.google.com/Doc?docid=0AbQWMcvxT-2KZGQ3Mm
10MzRfMTY1ZGN0YjZtY3Q&hl=en

6 A list of the adaptations of the initial model done for each ex-
periment can be found online: http://docs.google.com/Doc?docid=

0AbQWMcvxT-2KZGQ3Mm10MzRfMTY2YzZncjdzZmY&hl
=en
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Figures

Figure 1: Experimental design

Figure 2: The MTMM model for 3 traits and their repetitions

28

Figure 2. The MTMM model for 3 traits and their repetitions

Table 7: Estimates in the different designs
a

Experiments Group Method r1 j r2 j r3 j v1 j v2 j v3 j q2
1 j q2

2 j q2
3 j q2

mean

Media ESS 4 8 points 1.00 .79 .91 .98 .97 .98 .96 .59 .80 .78
h-min .68 1.00 .62 .96 .98 .95 .43 .96 .35 .58

concurrent + 8 points 1.00 .82 1.00 .96 .94 .96 .92 .59 .92 .81
sequential h-min .73 1.00 .71 .91 .96 .90 .44 .92 .41 .59

Satisfaction ESS 4 11 extreme .83 .96 .91 .93 .95 1.00 .60 .83 .83 .75
11 very .92 .94 .91 .90 .90 .87 .69 .72 .63 .68

concurrent 11 extreme .83 .96 .91 .94 .96 1.00 .61 .85 .83 .76
11 very .93 .94 .91 .86 .86 .83 .64 .65 .57 .62

sequential 11 extreme .82 .95 .91 .97 .98 1.00 .63 .87 .83 .78
11 very .92 .94 .91 .89 .89 .86 .67 .70 .61 .66

Social trust ESS 4 + concurrent + 11 points .86 .83 na 1.00 1.00 na .74 .69 na .71
sequential 6 points .91 .84 na .89 .87 na .66 .53 na .60

Political trust ESS 4 11 points .84 .91 1.00 .98 .98 .99 .68 .80 .98 .82
6 points .90 .92 .84 .88 .88 .85 .63 .66 .51 .60

concurrent + 11 points .87 .96 1.00 .92 .89 .94 .64 .73 .88 .75
sequential 6 points .88 .92 .86 .83 .84 .80 .53 .60 .47 .53

a“h-min”=time asked in hours and minutes, “extreme”= extreme used in the labels of the end points, “very”= very used in the labels of the end points, “na”= not applicable (no
third trait in that experiment)

designs. The same is true when comparing the quality es-
timates of the different traits: again for media a difference
of around 0.2 is found between radio and newspapers for
method 1. The difference between these two traits goes even
till 0.6 for method 2. These huge differences appear in the
different modes in a similar way.

In conclusion, the average quality is similar for the dif-
ferent experiments when the approach of collecting data
changes. Using the sequential or concurrent design does not
have any impact on the quality of the questions. Potential
differences in quality could be expected if the composition
of the samples was different in the sequential and the concur-
rent designs with respect to variables that are influencing the
quality of answers, and/or if the proportions of interviews
done in the different modes varied a lot and that modes di-
rectly impact quality. The preliminary analyses have shown
that the proportions of interviews done in the different modes
are approximately the same in the two designs: if the modes

are combined in the same proportion, then in average the
quality of the design should not change if the sample compo-
sition is not too different, which seems to be the case. A more
central result is that between the unimode and the mixed-
mode approaches also few differences are found.

Comparison of the quality estimates by modes

Nevertheless, it is still possible that different subgroups
in one sample have different qualities, depending in partic-
ular on the mode of data collection they receive. In order
to see if this is the case, one can focus on the data from the
mixed-mode experiment and analyse it in a different way: in-
stead of dividing the data between groups assigned to differ-
ent designs, we divide the data between groups interviewed
in different modes: CAPI, CATI and CAWI.

The main limit in doing so is that there is a potential
selection bias when comparing modes, so if differences are
found, we do not know if they are coming from the fact
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Table 8: Differences in mean quality between designs for each experiment and method

Experiments Method ESS4-Concurrent ESS4-Sequential Concurrent-Sequential

Media 8 points -.03 -.03 .00
h-min -.01 -.01 .00

Satisfaction 11 extreme -.01 -.03 -.02
11 very .06 .02 -.04

Social trust 11 points .00 .00 .00
6 points .00 .00 .00

Political trust 11 points .07 .07 .00
6 points .07 .07 .00

that different populations are answering in different modes,
or from the fact that answering in another mode change the
way of answering of a respondent. In order to test that,
we would need respondents to be randomly assigned to the
modes. This is not the case in this experiment, since they are
randomly assigned to designs, not to modes. If differences
between modes are due to different populations answering in
different modes, this is fine, or even desirable: indeed, if we
get the same kind of respondents with the different modes,
why should we use several modes? Using only one would
be sufficient, and inferences could as well be drawn from the
respondents answering in one mode than from the respon-
dents answering in several modes. The interest of adding
and mixing modes would therefore be null. On the contrary,
if differences are due to a change in the way of answering
due to the mode used, then there is a mode effect threatening
the comparability of the data across groups of respondents
getting different modes. This is what we would like to detect
and isolate. But the design of this experiment does not allow
directly doing so.

Still, it is interesting to compare the quality in different
modes, even if we cannot be sure if differences are found
of where they come from, for three reasons. First, previous
analyses (e.g. Revilla and Saris, 2010) suggest that differ-
ences in sample composition with respect to variables like
age or gender or even education do not change much the
correlations between other variables of interest as political
or social trust. Since the estimation of the quality is based
on correlations, we can assume that the impact of having
different samples in the different modes does not matter too
much. Second, if we do not find differences, even if it is still
possible to argue that the two kinds of errors go in opposite
directions and cancel each other, we think that this is very un-
likely. Third, if without random assignment of respondents
to different modes, comparing modes does not allow separat-
ing selection from pure mode effects, on the other hand, it
provides information on selection biases and therefore is to
some extent more realistic.

Table 9 provides the same estimates as Table 7 but focus-
ing on the mixed-mode data and differentiating the groups of
people answering by CAPI, CATI and CAWI. Table 10 gives
the differences in mean quality between modes.

The mean quality over the three traits is really similar
in the three modes for the media experiment. It is the only
experiment asking about concrete behaviors, by contrast with

the other experiments asking about opinions or attitudes, so
this might be a reason why the media experiment leads to
more similarities. The similarity of the mean quality how-
ever hides some differences: for instance, the first method (8
points) has in fact a .08 higher reliability for radio in CAWI
than in CATI and CAPI, but slightly lower validities for TV,
radio, newspapers. Therefore, CAWI leads in that case to less
random errors than CATI and CAPI, but to more systematic
errors.

For the other experiments, there are slight differences
even in the mean quality, in particular between CATI and the
two other modes. The highest difference is 0.15 in the po-
litical trust experiment between CATI and CAWI. This dif-
ference comes both from the reliability and validity, which
vary for all three traits. In the social trust experiment, no sig-
nificant differences are found between CAPI and CAWI but
a difference of .12 separates the quality in these two modes
from the one in CATI when an 11-point scale is used. The
lower quality in CATI results both from lower reliability and
validity. In the satisfaction experiment, again the biggest dif-
ferences concern CATI. Besides, even when the mean quality
of CATI is almost identical to the one of another mode this
may hide differences in reliabilities and validities: consider-
ing the difference between CATI and CAPI in the satisfac-
tion experiment for the second method (“11 very”) the mean
quality difference is only 0.01. Nevertheless, for the first
trait, there is a 0.12 absolute difference in reliability between
CAPI and CATI and a 0.07 absolute difference in validity.

6 Discussion – Limits

Comparing one unimode and two mixed-mode designs,
little differences are found between these designs in terms of
quality. Moving to a comparison of the quality in different
modes shows slightly more differences, but principally when
comparing CATI with the two other modes.

Finding more differences between CATI and the two
other modes can easily be interpreted in terms of differences
in measurement’s properties of this mode: indeed, CATI is
the only mode purely oral (show cards in CAPI). This could
explain the often lower quality (comprehension, memory is-
sues). Nevertheless, CAWI is the only self-completed mode,
so one could also have expected more differences between
CAWI and the others. The results do not support this idea.
It seems instead that the distinction between oral and visual
plays a more important role than the presence of the inter-
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Table 9: Estimates in the different modes
a

Experiments Group Method r1 j r2 j r3 j v1 j v2 j v3 j q2
1 j q2

2 j q2
3 j q2

mean

Media CAPI 8 points 1.00 .79 1.00 .96 .94 .96 .92 .55 .92 .80
h-min .72 1.00 .77 .89 .94 .90 .41 .88 .48 .59

CATI 8 points 1.00 .80 1.00 .96 .94 .96 .92 .57 .92 .80
h-min .75 1.00 .70 .89 .94 .90 .45 .88 .40 .58

CAWI 8 points 1.00 .88 1.00 .93 .90 .93 .86 .63 .86 .79
h-min .74 1.00 .73 .89 .94 .90 .43 .88 .43 .58

Satisfaction CAPI 11 extreme .85 .96 .93 .96 .97 .97 .67 .87 .81 .78
11 very .92 .94 .89 .85 .85 .83 .61 .64 .55 .60

CATI 11 extreme .83 .95 .84 .96 .97 .97 .63 .85 .66 .72
11 very .80 .90 .82 .92 .92 .91 .54 .69 .56 .59

CAWI 11 extreme .84 .96 .93 .99 .99 .99 .69 .90 .85 .81
11 very .95 .95 .91 .85 .85 .83 .65 .65 .57 .62

Social trust CAPI+CAWI 11 points .89 .86 na 1.00 1.00 na .79 .74 na .77
6 points .91 .82 na .91 .89 na .69 .53 na .61

CATI 11 points .81 .87 na .96 .96 na .60 .70 na .65
6 points .92 .84 na .85 .82 na .61 .47 na .54

Political trust CAPI 11 points .84 .94 .96 .93 .86 .94 .61 .65 .81 .69
6 points .90 .90 .83 .92 .93 .91 .69 .70 .57 .65

CATI 11 points .95 .91 .95 .77 .83 .94 .54 .57 .80 .63
6 points .81 .87 .87 .89 .89 .87 .52 .60 .57 .56

CAWI 11 points .87 .98 1.00 .93 .86 .94 .65 .71 .88 .75
6 points .88 .92 .82 .97 .97 .96 .73 .80 .62 .71

a“h-min”=time asked in hours and minutes, “extreme”= extreme used in the labels of the end points, “very”= very used in the labels of the end points, “na”= not applicable (no
third trait in that experiment)

Table 10: Differences in mean quality between the modes for each experiment and method

Experiments Method CAPI-CATI CAPI-CAWI CATI-CAWI

Media 8 points .00 .01 .01
h-min .01 .01 .00

Satisfaction 11 extreme .06 -.03 -.09
11 very .01 -.02 -.03

Social trust 11 points .12 .00 -.12
6 points .07 .00 -.07

Political trust 11 points .06 -.06 -.12
6 points .09 -.06 -.15

viewer. One can notice that the similarity of the visual stimu-
lus could even be higher than it was in this experiment, since
the show cards could be made with the exact same layout as
the screens of the Web survey, or vice-versa. It is clear also
that the difference between CATI and CAWI is larger than the
one between CATI and CAPI, suggesting, not surprisingly,
that when modes differ at the two levels (e.g. interviewer
and oral versus self-completed and visual), the quality varies
more than when modes differ only at one level. It is important
to remark that the findings may depend a lot on the topics and
the complexity of the questions analyzed. In this study, the
questions are not very complex. Even if more social desir-
ability bias might be expected when an interviewer is present,
the topics studied are also not very sensitive. It may be more
social desirable to report less television watching and more
newspapers reading. Kalfs (1993) for instance observes that
respondents report more television watching in Web surveys.
Social desirability associated to media use may have changed
since 1993, but in any case watching television is still a much
less sensitive topic than drug use for example. More work

would be useful for really sensitive and complex questions,
since more differences could appear between modes.

However, if using CATI instead of CAPI or CAWI con-
veys differential measurement bias, then, how can we ac-
count for the fact that little differences have been found pre-
viously when comparing designs? The two mixed-mode de-
signs, according to Table 2, have almost identical proportions
of interviews done in the three different modes. This equal
repartition of interviews in the different modes in the sequen-
tial and concurrent designs may explain that few differences
are found between designs even if differences are found be-
tween modes. If the number of respondents answering in
different modes would have been more different between se-
quential and concurrent designs, more differences could have
been found.

Moving to the comparison unimode versus mixed-mode
designs, the argument of equal repartition of modes clearly
does not hold. But in that case, the high similarity in quality
estimates between on one hand the unimode design and on
the other hand the mixed-mode designs may be related to
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the relatively low proportion of telephone interviews in the
mixed-mode designs. Indeed, the comparison of modes sug-
gests that CATI is the most different mode. Only around 18%
of the interviews of the mixed-mode designs (once the un-
known telephone number group has been added) are done by
telephone. This could explain why the differences between
designs are lower than differences between modes.

However, differences between modes might encompass
both the effect of differential measurement and differential
selection. An alternative way of looking at the difference
between modes would therefore be to think in terms of se-
lection: the lower quality observed in CATI in several cases
can be due to the characteristics of the respondents choos-
ing this mode. Table 3 showed differences in respondents in
terms of gender and age depending on the mode of interview.
If other variables related to the quality of the responses also
differ across respondents answering in different modes, they
can cause the observed variations in quality across modes.
When combining the modes however, the complete sample
becomes more similar to the one of the unimode survey, and
therefore fewer differences are found when comparing de-
signs. Nevertheless, if the differential selection is the expla-
nation, it could be expected than CAWI would differ from
CAPI more than observed in this paper.

Overall, it seems that a mixed-mode using only CAPI
and CAWI should not be problematic in terms of quality
comparisons. Adding CATI however may be an issue if the
difference between CATI and the two other modes comes
from differential measurement and not from differential se-
lection. In this study it was not an issue because CATI was
the less chosen mode, but one can probably expect more dif-
ferences between unimode and mixed-mode designs if CATI
interviews are more numerous and the difference in quality is
due to varying measurement biases. But the study suggests
that a mixed-mode approach does not necessarily threaten
the comparability of the data, at least concerning the quality.

This result means that switching from a unimode to a
mixed-mode data collection should not lead to differences in
correlations between observed variables because of the intro-
duction of additional modes. However, it should be clear that
this does not mean that the different designs are comparable
in terms of means or unstandardized relationships. Studying
if means and unstandardized relationships are similar across
modes requires different tests that could be the object of fur-
ther research.

Besides this result about the quality, the ESS mixed-
mode experiment is interesting to put in light the difficul-
ties of implementing a mixed-mode design, beginning with
the adaptation of the questionnaires from one mode to an-
other (two-step procedures, treatment of the “don’t know”),
passing by the sampling (no frame of Internet addresses) and
the fieldwork (reminders, follow-up) and going till the treat-
ment of the data (standardization of the data, combination of
groups). By experimenting them in practice on a relatively
large scale, it should help to improve the implementation of
such data collection approaches in the future. Because of
all these difficulties however, there are several limits to this
study.

The first one has already been discussed: it concerns the
comparison across modes and the difficulty in differentiating
selection and measurement bias. But in this study where the
quality turned out to be rather similar this problem is less
serious because it is unlikely that the selection bias has com-
pensated exactly for the measurement bias.

The second has also been mentioned: it is the issue of
generalizing from the specific unimode and mixed-mode sur-
veys considered in this paper to unimode and mixed-mode
surveys in general. We are only focusing on the face-to-face
ESS questionnaire, compared with one sequential mixed-
mode proposing first CAWI, then CATI and finally CAPI and
with one concurrent design offering the same three modes.
Many characteristics may vary in other surveys: nature, num-
ber and order of the modes proposed, contact procedure, use
of incentives, length of the questionnaire, complexity of the
questions, sensitivity of the topics, sampling procedure, etc.
Moreover, the surveys are all implemented in the Nether-
lands. Other countries may also have distinct characteristics:
differences in telephone and Internet coverage, in the practice
of surveys, in the nature of available sampling frames, etc.

The third concerns the way the sequential design has
been implemented. In theory, sampling units should have
been asked first if they had access to Internet. If they had,
they should have been asked to participate by Internet. If
and only if they refused, they should have been proposed a
second mode (telephone). If and only if they refused again,
they should have been offered the third mode (face-to-face).
In practice, some doubts exist that this procedure was fully
respected. Sequential and concurrent approaches may have
been more similar than they should have been. If this is so,
it becomes not surprising that the results of the two mixed-
mode designs are extremely similar, and it gives limited ev-
idence on the better way to mix modes of data collection.
However, it does not change the results concerning the main
issue we wanted to study: what is the impact on the quality
of switching from a unimode to a mixed-mode design? The
study suggests that there is only a slightly impact.

In order to reduce the uncertainty of the results, further
research tackling the different problems just mentioned is
needed. The design of the study clearly had important limits,
but we can learn from this experience and try to overcome
these limits. The problem of inference will never be com-
pletely suppressed, but it could be limited a bit, by consid-
ering for instance different countries. Nordic countries with
similar profile as the Netherlands could be used in order to
see if the results can be replicated. A mixed-mode approach
with face-to-face and Web only (i.e. excluding telephone)
may be more appropriate. It would also be interesting to
study countries with much lower Internet coverage (Greece,
Bulgaria and Romania) in order to see how this affects the
main findings of that paper. The repartition of respondents
into the different modes would probably be quite different,
and the expected reduction of costs would be lower, since
fewer respondents would answer with the cheapest mode (In-
ternet). However, the quality may still be quite similar. More
analyses would be needed to confirm that. The problem of in-
ference could also be limited by varying more the complexity
and sensitivity of the topics.
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Méthodologie Sociologique, 64, 25-48.

De Leeuw, E. D. (2005). To Mix or Not to Mix Data Collection
Modes in Surveys. Journal of Official Statistics, 21(2), 233-255.

Dillman, D. A., Clark, J. R., & West, K. K. (1995). Influence of
an Invitation to Answer by Telephone on Response to Census
Questionnaires. Public Opinion Quarterly, 51, 201-219.

Dillman, D. A., Phelps, G., Tortora, R., Swift, K., Kohrell, J., Berck,
J., et al. (2009). Response Rate and Measurement Differences in
Mixed Mode Surveys Using Mail, Telephone, interactive Voice
Response and the Internet. Social Science Research, 38(1), 1-
18.

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2008). Internet,
Mail, and Mixed-Mode Surveys: The Tailored Design Method
(3rd ed.). New York: John Wiley & Sons, Inc.

Heerwegh, D., & Loosveldt, G. (2009). Face-to-Face Versus Web
Surveying in a High-Internet-Coverage Population. Differences
in Response Quality. Public Opinion Quarterly, 72(5), 836-846.
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