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Abstract
Pre-election polls are the most prominent type of surveys. As with any other survey, esti-
mates are only of interest if they do not deviate significantly from the true state of nature. 
Even though pre-election polls in Germany as well as in other countries repeatedly show 
noticeably inaccurate results, their failure appears to be quickly forgotten.

No comparison considering all available German data on actual election results and the 
confidence intervals based on pre-election polls has been published. In the study reported 
here only 69% of confidence intervals covered the election result, whereas statistically 95% 
would have to be expected. German pre-election polls even just a month ahead are there-
fore much less accurate than most introductory statistical textbooks would suggest.

Keywords: Pre-Election-Polls, Empirical coverage, Confidence intervals for binomial 
data, Design effects, Sonntagsfrage
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1 Introduction
Pre-election polls account for a large proportion of political media coverage. The 
interest in election forecasts is based on the assumption that election results can 
be precisely predicted (Crespi 1988: 4). Contrary to this assumption, the available 
literature records a long series of failures that is not limited to either specific coun-
tries, or time periods. Common examples are the American presidential elections 
in 1948 and 1996 (Mitofsky 1998), the election of the British House of Commons 
1992 (Lynn/Jowell 1996: 22), the French presidential election in 2002 (Durand et 
al. 2004), the Italian parliamentary election 2006 (Callegaro/Gasperoni 2008) and 
the 2005 Bundestag election (Groß 2010: 9).1 However, the fact of its repeated fail-
ure does not appear to be common knowledge. For example, several contempo-
rary German textbooks of statistics present naïve and uncommented calculations 
of confidence intervals based on pre-election polls.2 Those computations rely on 
the same erroneous assumptions on confidence intervals and their interpretation as 
the sometimes reported margins of error in media coverage of pre-election poll-
ing. All these computations ignore the additional problems of surveys on human 
populations in general (Groves 1989: IV) and the specific problems of pre-election 
polls (Wüst 2010). Since these problems introduce more uncertainty in estimates 
for population parameters, the accuracy of pre-election polls in Germany is much 
lower than the naïve margins of error computations suggest as we will show.3 

Direct correspondence to  
Rainer Schnell / Marcel Noack, University of Duisburg-Essen, Research Methodology 
Group, Lotharstr. 65, 47057 Duisburg, Germany 
E-mail: rainer.schnell@uni-due.de / marcel.noack@uni-due.de

1 Research on the development of election forecasts over time is available for some coun-
tries. For Portugal 1991-2004, see Magalhães (2005); for the United Kingdom 1950-
1997, see Sanders (2003); for the USA 1979-1987, see Crespi (1988); for Germany 1947-
2009, see Groß (2010).

2 For example Behnke et al. (2006: 397-399), Bosch (2012: 180-181), Fahrmeir et al. 
(2007: 393), Gehring/Weins (2009: 266-268), Klammer (2005: 124), Luderer (2008: 
98) or Oestreich/Romberg (2012: 243-244).

3 This discrepancy between textbooks and empirical facts is hard to explain. One pos-
sible mechanism is due to the ambiguity of the German word Wahlprognose. The in-
ternational scientific literature distinguishes between exit polls and pre-election polls. 
In German, the words Wahlprognose and Hochrechnung are used for both kinds of 
surveys. Since the high level of precision of exit polls in Germany leaves no room for 
further improvement (Hilmer 2009: 258), this accuracy is probably falsely attributed to 
all kinds of election polls.
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In the following, we present a comprehensive statistical review on the performance 
of German pre-election polls of general elections between 1957 and 2013 based on 
specific voting intentions (Sonntagsfragen).4 

2 Methodological Problems of Pre-election Polls
The purpose of any survey is the estimate of a population parameter 𝜇 by a sample
statistic µ̂ . In this context, the central concept is the Total Survey Error model 
(TSE). The most commonly used criterion of quality within the TSE is the Mean 
Squared Error (MSE), 

 2ˆMSE( )=Bias +Varianceµ  (1)

which is the sum of the squared Bias (difference between the expectation of the 
estimate E(µ̂) and the population parameter 𝜇 ) and the variance of the estimate
(Schnell 2012: 387). 

The main sources of error for the MSE are specification error, frame error and 
non-response error on the side of bias; sampling mostly affects the variance of the 
estimate. Measurement errors and data processing errors are equally relevant for 
both bias and variance (Biemer/Lyberg 2003: 59). 

Any of these error sources can have such a severe impact that any conclusions 
drawn from the data have to be considered as false (Alwin 2007: 3). Therefore the 
objective of a good survey design is to minimize the sources of these errors, tak-
ing into account the available resources and other limiting factors (Biemer/Lyberg 
2003: 38). For this reason, detailed information on the design and execution of a 
survey are essential in order to assess its quality.

The mode of sampling is of central importance for the errors of surveys. 
Hence, the methodological literature on pre-election polls agrees that quota sam-
pling should be avoided (Lynn/Jowell 1996). With the exception of the IfD Allens-
bach, quota samples are therefore rarely used in Germany. In accordance with  
recommendations of the Arbeitskreis Deutscher Markt- und Sozialforschungs-
institute (ADM) in 1979, random samples today constitute the norm for such elec-
tion forecasts (Groß 2010: 49). Those are mostly CATI interviews via random digit 
dialing. Since the 1950s, the response rate in academic studies has nearly halved 
(Schnell 2012: 164). The low response rate is due to a decrease in both cooperation 

4 In the German political science literature, a distinction beween opinion, projection and 
prognosis (Stimmung, Projektion, Prognose) has been introduced by Wüst (2003). The 
first two constructs reflect specific voting intentions and a more or less theoretical 
weighting of the opinion. Prognosis is reserved for exit polls. However, most publi-
cations of polling institutes and German political scientists refer to pre-election poll 
results based on specific voting intentions as prognosis.
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and availability of respondents. Reducing the number of non-contacts to less than 
5% requires long field periods as well as a high number of attempts of contact. Pre-
election polls do not necessarily implement either. The German television Politba-
rometer, for instance, operates on a field period of four days (Schnell 1997: 117).

Few of the publications of pre-election poll results include information con-
sidered as necessary by the professional standards for disclosure (AAPOR 2010, 
similar: ICC/ESOMAR 2008): information on sponsor and surveying institute, the 
exact phrasing of questions and response categories, details on the sampling frame 
and problems of coverage, mode of sampling, sample size, standard error, type 
of weighting, design effects, instructions to the interviewers, notification letters, 
screening procedures, incentives, detailed information on response rates as defined 
by AAPOR, interviewer training and interviewer workload and assignment.5

Another problem in pre-election polling is known as political weighting of 
the raw data. No algorithm for the computation of these correction factors has been 
published (Groß 2010: 110). Using Politbarometer-data, Groß (2010: 110) estimated 
the impact of political weighting on published results between 1986 and 2005. He 
showed a small mean difference between published and raw data, but a consider-
able variance of this difference. Further methodological details required for the 
evaluation of survey results are withheld by the institutes. Information on response 
rates, contact strategies of the interviewers, or sampling design are reported rarely, 
or not at all (Groß 2010: 109-111).6 

Further technical details will nearly always be missing. This includes, for 
example, the strategy of dealing with hard-to-reach respondents, whose voting 
behavior can differ from that of easy-to-reach respondents (Crespi 1988: 43). Ever 
since the “Literary Digest Disaster” of the US election in 1936, problems of cover-
age and selective non-response bias have been discussed in the methodological lit-
erature as the possible causes of failure of election forecasts (Lusinchi 2012; Walsh 
et al. 2009: 317; Frankovic et al. 2009: 575-587). 

Furthermore, individuals who are only available via mobile phone might cause 
sampling problems.7 Even when they had a positive and known selection probabil-

5 Paragraph 11b of the ESOMAR standards states: “Where any of the findings of a re-
search project are published by the client, the latter shall be asked to consult with the 
researcher as to the form and content of publication of the findings. Both the client and 
the researcher have a responsibility to ensure that published results are not misleading” 
(ICC/ESOMAR 2008). Infratest and Emnid are institutional members of ESOMAR, 
whereas only some people working for Forsa and Allensbach are members. As a con-
sequence Forsa and Allensbach are not bound by the guidelines. By comparison, the 
ADM-standards are less mandatory (ADM 1999). As opposed to ESOMAR standards, 
ADM institutes are not factually responsible for publications of the sponsor. Although 
the required details as mentioned in the AAPOR standards could easily be published 
on the pages of the ADM or the institutes, this rarely happens.

6 Walsh et al. (2009: 317) report the same for the USA.
7 On the consequences of these so-called “cell phone onlys”, see AAPOR (2009: 31).
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ity, the interview situations still cannot be compared and reported voting behavior 
might differ between respondents on landlines and on mobile phones. Information 
on response rates distinguishing between mobile phone and landline numbers in 
German pre-election polling is rarely published.

In general, systematic differences between respondents and non-respondents 
will cause biased estimates.8 Therefore, the exclusion of very small subgroups can 
have a high impact on the results. The details needed to estimate these effects are 
unfortunately hardly ever reported in the case of election coverage by means of pre-
election polls. Since the technical details needed for a methodological analysis of a 
pre-election poll are seldom published, currently no comprehensive methodological 
analysis of pre-election polls is possible in Germany.9 This paper will therefore be 
limited to a statistical analysis of the quality of pre-election polling as forecasting 
method.

3 Data
The following analyses are based on a dataset of a total of 232 published pre-elec-
tion polls on the German general elections between 1957 and 2013. This dataset is 

8 This non-response bias is given via
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AllRes yy
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yy −
+

−

 with the respective values for all respondents, respondents (Res) and non-respondents 
(Non) (for an example, see Groves (1989: 134)). One possibility of estimating the maxi-
mum bias would be via the response propensities ρ using the R indicator approach R(ρ)
with
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 given, where S(ρ) is the standard deviation of the response propensities, S(y) the vari-
ance of the dependent variable in the population, ρ  the mean of the response propensi-
ties and Cov(y, ρ) the covariance of the response propensities and the dependent vari-
able. The probability ρ that a sampled individual actually answers, is estimated with a 
number of auxiliary variables xj, for example, via logistic regression (Schouten et al. 
2009: 105). The bias is greater, the stronger the correlation between response propensi-
ties ρ and the variable of interest y (Schouten et al., 2009: 107). However, it has to be 
noted that the selection of the auxiliary variables xj is of great importance. If the non-
response mechanism does not correlate with the auxiliary variables used to estimate 
the response propensities, the bias will remain unnoticed (Schnell, 2012: 174). Using 
irrelevant auxiliary variables will miss any existing bias. 

9 In the US, the work of Crespi (1988) is still the most extensive methodological analysis 
of pre-election polls. Recent minor additions can be found in Lau (1994) and DeSart/
Holbrook (2003), as well as in Keeter et al. (2000) and Keeter et al. (2006).
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a subset of a dataset provided by Groß containing 3610 polling results published 
between 1949 and 2009 (Groß 2010: 121-126). To reduce the chance of potential 
last minute swings, only pre-election polls with a sufficiently small temporal dis-
tance between poll and election were used. Because of that, polls published more 
than one month before an election were excluded.10

Sample size is a necessary information for the computation of standard errors 
and confidence intervals. For the majority of the remaining 204 studies, this critical 
information was not included (n=108). Through extensive archival research, sample 
size for additional 84 of those prognoses could be determined.

Most of the remaining 24 studies were older than 25 years. Hence, no further 
details on the studies could be found.11 For these studies, we used the median sam-
ple size of the studies before 1990 (n=1000). Since they met the inclusion criteria 
of our study, we appended 28 recent polls covering the general election in 2013 to 
the dataset.12

At least 19% of the polls are based on quota samples.13 Quota samples are 
no probability samples, therefore inference for quota samples cannot be justified 
statistically. Pre-election polls based on quota samples are only treated as random 
samples for the purpose of comparison.

4 Methods
Survey estimates should be reported together with their corresponding confidence 
intervals (CI). The precision of the estimation is given by the width of the CI.14 
The narrower the CI, the more precise the estimate. If every possible sample, of 
fixed size, is drawn from the same sampling frame, and a CI is calculated for each 
independent sample, a well-defined proportion of CIs contains the true parameter. 
That well-defined proportion is called the coverage probability or confidence level 
(Särndal et al. 1992: 55). If all statistical assumptions required for the calculation of 

10 On request, the original dataset was kindly provided by Jochen Groß.
11 For 15 of these studies, the publications also do not mention the polling companies, 

which greatly complicates the research.
12 The data were extracted from the web page: www.wahlrecht.de.
13 This is not always apparent from the publications. Since 19% of the polls have been 

published by a German company which nearly always uses quote samples (namely Al-
lensbach) 19% quota samples is a conservative estimate. 

14 Another approach would be the usage of prediction intervals (for a review see Krishna-
moorthy/Peng 2011). The difference between those two types of intervals is the in-
tended use. Prediction intervals try to predict a future observation (Devore/Berk 2012: 
404). Confidence intervals are statements on the uncertainty of population parameter 
estimates. Therefore, prediction intervals are not appropriate for our kind of analysis. 
Of interest here is the latter kind of inference. 
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CIs are met, a CI can accurately be determined analytically, that is without drawing 
all possible samples.

Assuming the election results is the population parameter, it can be checked 
whether the parameter is contained within the corresponding CIs. The number of 
CIs containing the parameter can be counted. If the assumptions are met, the pro-
portion of CIs containing the parameter should be equal to the coverage probabil-
ity. If reports of polling results mention sampling errors at all, they almost always 
report CIs for simple random samples, assuming a binomial distribution.15 Statisti-
cally, this is erroneous in several respects. 

Pre-election polls in Germany are hardly ever based on simple random sam-
ples, but on complex sampling designs. Nearly always, a complex design will result 
in a higher standard error than a simple random sample of the same size (Schnell 
1997: 272-284). There are essentially two causes for the loss of precision. First of 
all, most complex samples are cluster samples, so that the population is divided into 
disjunctive units (areas, schools, number blocks in CATI) before sampling. From 
each unit, a number of persons, or all, are drawn. However, individuals in a spatial 
unit tend to be more similar to each other, than individuals chosen independently 
from the population. This homogeneity within the cluster needs to be taken into 
account for the estimation.16

Furthermore, interviewers generally conduct several interviews. Given that 
interviews conducted by one particular interviewer are more similar than inter-
views conducted by different interviewers, these homogeneities cause additional 
loss of precision (Schnell 1997; O’Muircheartaigh/Campanelli, 1998; Schnell/
Kreuter, 2005). This effect increases with the number of interviews per interviewer. 
Since the number of interviews per interviewer is especially high for CATI surveys, 
this effect is particularly strong.17 The impact of the interviewer on the variance of 
the estimate can be even more severe than the effect resulting from spatial cluster-
ing (Schnell/Kreuter, 2005: 401). Unfortunately, this is largely ignored when ana-
lyzing CATI surveys.

15 The best-known example of pre-election polling in Germany is the public-service tel-
evision Politbarometer. On their homepage: http://politbarometer.zdf.de, 15.11.2013, 
the CI for a sample of 1250 respondents and a share of 40% of the votes is indicated as 
+/- 2.7%.

16 This problem was systematically discussed at first by Kish (1965: 164); an early appli-
cation to pre-election polling can be found by Converse/Traugott (1986: 1095).

17 This effect (deft) is usually simply estimated with
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traclass correlation coefficient) and b is the mean of the number of observations within 
the cluster.

http://politbarometer.zdf.de
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Statistically, the loss of precision of complex designs is called the design effect 
(deft). Deft is defined as the ratio of the standard error of a complex sample and the 
standard error of a simple random sample of the same size:

θ

θ

σdeft σ
,complex

,SRS

ˆ
= ˆ  

 (2)

Using estimates of deft, adjusted CIs can be calculated, which give a correct cover-
age probability. 

The corrected intervals are wider than the usually calculated naïve 95%-CIs, 
by the factor deft:

(1 ) (1 )
1.96 ; 1.96i i i i

i i

p p p p
p deft p deft

n n
 − −
 − ∗ ∗ + ∗ ∗
     (3)

The naïve CIs, calculated on the assumption of a simple random sample, therefore 
lead to believe in a higher precision than actually given.

For the calculation of design effects, microdata of the variables of interest, as 
well as the variables that define the clusters are needed. These data are hardly ever 
available for pre-election polls. For this reason, an average design effect is occa-
sionally used (UN 2005: 129). Design effects vary considerably; therefore we use 
the average of 118 estimations from the German Defect Project (Schnell/Kreuter, 
2005: 400) with 1.4 (standard deviation=0.3) as a conservative estimate.18 These 
intervals are used in the following figures.

5 Results
Of primary interest is the absolute error of the result of the pre-election result com-
pared to the result of the general election. For each party, this is calculated as the 
absolute value of the difference between the survey result and the election result. 
Figure 1 shows the distributions of these differences. Obviously, distributions for 
all parties are right-skewed. Furthermore, there is a second local maximum for 
the CDU/CSU at 7%. This is due to the general election of 2005, when every poll 
mispredicted the result of the majority party (CDU/CSU). Naturally, the absolute 

18 For comparison: in the Allbus 2008, questions for voting preferences for specific par-
ties show design effects between 1.43 and 1.65 (CDU/CSU, SPD, FDP and Grüne) given 
the sampling point as cluster, and 1.71 to 2.03 for the interviewer as cluster. Since, as 
opposed to the Defect study, the Allbus 2008 is not based on an interpenetrating sam-
pling design (Bailar 1983), the confounded effects of interviewer and sampling point 
cannot be separated.
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error for the small parties (FDP, Grüne and die Linke) is smaller than for the major 
parties. If the difference between prognosis and result is normed to the size of the 
party, the resulting relative error is considerably greater. A departure of 2% in the 
prediction of a party that achieved 6% corresponds to a third of its voters. 9 out of 
the 145 prognoses (6.2%) for parties with election results under 6% produce relative 
errors of this magnitude. 

Please note: it is expected that at most 5% of the election results are not con-
tained in the CIs; therefore, it is surprising that 6.2% of the poll results exceed a 

Figure 1:  Absolute error of pre-election polls, 1957-2013
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third of the respective party size. The absolute error of the pre-election polls is 
therefore considerably greater than would be expected by a statistically naïve esti-
mation.

Of central importance for this article is the comparison between the usually 
applied naïve CIs and the election results. Looking at the coverage of the election 
results by the calculated naïve CIs, the result is clear (cf. Figure 2): The naïve esti-
mates of the CIs are useless. The aspired confidence level of 95% is missed by far 
for all parties. Instead of the expected 5%, depending on the party, a minimum of 
22% of the CIs do not contain the election result. For the FDP, half of the CIs are 
affected: instead of 95%-CIs, it comes closer to 50%-CIs (more accurately: 56%-
CIs, since 44% of the election results are not contained in the CIs). A coin toss 
would therefore produce results not much worse than the naïve CIs.

The coverage probability increases greatly when using CIs with design effects. 
Of those CIs, between 9% and 28% do not contain the election result. These CIs 
are closer to the usually falsely reported confidence level of 95%, but still far from 
achieving it. 

Figure 3 shows the binomial CIs with and without design effect in comparison 
for each party. The naïve binomial CIs are distinctly smaller than the correspond-
ing, correctly calculated binomial CIs with design effect.

A consequence of the higher coverage probability is a considerably greater 
width of the CIs. Figure 4 shows the mean CI widths (CIW) as a dot chart. Half of 
the correctly computed CIs for the CDU/CSU and SPD have a mean width of more 
than 7%. FDP, Grüne and Die Linke are roughly at about +/-2%. For most practical 
applications, this accuracy is not sufficient. If you want to know if a party would 

Figure 2:  Empirical non-coverage
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pass the 5%-electoral threshold, an estimate with a CI from 3% to 7% is factually 
useless.

This unsatisfactory performance of German pre-election polls becomes more 
apparent for the number of polls which predicts – given the naïve margin of error – 
all parties correctly. Statistically, this requires the computation of simultaneous 

Figure 3:  Width of naïve binomial 95%-CIs without deft (inner) in comparison 
to binomial 95%-CIs with deft (outer) and election results. The naïve 
CIs without deft corresponding to the results marked as ○ contain the 
election results; the naïve CIs without deft corresponding to the results 
marked with ● do not contain the election results.
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multinomial confidence intervals.19 For the multinomial CIs, 162 of the 232 Polls 
(70%) show CIs which all contain the election results. If naïve CIs without deft are 
used only 67 of the 232 polls (29%) show CIs which all contain the election results. 
To sum up: Less than a third of the polls would predict all parties within their 
alleged precision.

The simple fact that small samples, as being used in most polls, cannot deliver 
the required accuracy for small parties seems to be ignored outside statistics. In 
general, the width of a CI can be determined given the sample size. If the approxi-
mate percentage of votes and the design effect are known, the sample size required 
for the desired precision can be computed.20 For a proportion of p=0.4, the width 

19 CIs computed for pre-election polls usually assume binomially distributed character-
istics. Pre-election polling in Germany has to deal with more than two parties. There-
fore, the assumption of binomial distributions is inappropriate, when the results of a 
pre-election poll are investigated for all parties simultaneously. In this case, it would 
be appropriate to apply simultaneous multinomial CIs (Ulmer 1989, 1994). Calculat-
ing simultaneous multinomial CIs is more demanding than calculating binomial CIs. 
The easiest approach is the method suggested by Goodman (1965: 250-251). Here, the 
simultaneous CIs are adjusted according to the number of CIs calculated. For four par-
ties, this would result in a correction factor of 2.498, and 2.576 for five parties. As 
correction factor, the z-value of 2/1 α−z , as used for a single CI (1.96 for a 95% interval) 
is replaced by a z-value of 1 / (2 )kz −α , where k equals the number of parties. Combined 
with the assumed design effect of 1.4, the resulting CI for five parties is:

(1 ) (1 )
2.576 1.4 ; 2.576 1.4i i i i

i i

p p p p
p p

n n
 − −
 − ∗ ∗ + ∗ ∗
   .

20 Since the factors ρ, deft and 2/1 α−z  are constant, the width of the CI is determined 
exclusively by 1(1 )p p n−− .

Figure 4:  Dot chart of mean 95%-CI widths
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of a simultaneous CI for n=1000, and a design effect of 1.4 will be 8.5%. To halve 
the width of the CI, the sample size has to be quadrupled (e.g. Bortz: 2005: 105). 
Consequently, the width of a CI for 4000 respondents is 4.3%. 16000 respond-
ents provide a CIW of 2.1%, 64000 respondents a width of 1.1%. The width of the 
CIs is therefore a linear function of the square root of the number of respondents, 
which transforms the problem of precision to a financial problem. Given the current 
options of fieldwork in Germany, a sample of 16000 to 64000 respondents cannot 
be completed within one or two weeks, as required by pre-election polling (Schnell 
2012: 385-386). 

Even if the resources of all major companies could be pooled, this survey 
would fail due to the inadequate costs: a pre-election poll of this scale would cost 
more than €500000.21 For a still inaccurate estimate, this is not likely to be accept-
able to any sponsor.

6 Alternative Explanations for the Failure of  
Pre-Election Polls

There are two possible alternative explanations for the results of this study. Obvi-
ously, opinion changes in the electorate between the end of fieldwork and the elec-
tion could produce seemingly erroneous results. A less obvious explanation for our 
result is an increase in accuracy of the pre-election polls during the observed period 
from 1957 until 2013. The performance of a scientific technique should improve 
over time. Therefore, worse results would be expected for older polls. Both mecha-
nisms will be examined in more detail. 

The literature on pre-election polls sometimes mentions a last-minute swing to 
explain discrepancies between poll results and election results (Roth 2008: 174).22 
Given this hypothesis, a decreasing amount of error would be expected for pre-
election polls closer to the election date. This hypothesis is supported by the US 
results reported by Crespi (1988: 135-136, 166). His results show a significant cor-
relation of r=0.21 between pre-election poll error (difference poll/election result) 
and the time interval in days before the election. However, although temporal prox-
imity to the election represents the best predictor, his multiple regression model 
for the difference between polling and election results explains only 12% variance 
(Crespi 1988: 167). For German data, Groß (2010: 204-212) observes much longer 
temporal distances of up to one year, and reports a weak, but significant curvilinear  

21 For approaches using pooled micro-data of pre-election polls see Park et al. (2004) and 
Jackman (2005).

22 Occasionally, the mechanism of the “spiral of silence” is mentioned. However, the me-
ta-analysis of all available empirical studies by Glynn et al. (1997) do not give much 
support for this hypothesis.



methods, data, analyses | Vol. 8(1), 2014, pp. 5-24 18 

Figure 5:  Absolute error of the poll results depending on the number of days to 
the election. The scatterplot-smoother is Loess with f=0.8
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Figure 6:  Performance of naïve binomial 95%-CIs without deft (right), in com-
parison to binomial 95%-CIs with deft (left) over time. Pre-election 
polls are arranged chronologically. Gray CIs contain the election 
result, black CIs do not contain the election result. Point estimates are 
shown as dots.
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correlation between temporal distance and error. Our data neither shows a linear 
nor a nonlinear relationship (cf. Figure 5).23 Last-minute swings do not seem to be 
of primary importance for the inaccuracy of the pre-election polls.

The hypothesis of increasing poll accuracy is not supported by the data. This 
is shown in Figure 6.

7 Conclusions
The comparison of reported margins of error with the actual errors of German 
pre-election polls between 1957 and 2013 shows disillusioning results: the observed 
inaccuracy is considerably greater than the published margins of error suggest. The 
computations of the usual binomial CIs, as taught in most introductory statistical 
textbooks, is misleading at best. The actual coverage is far below the desired 95%. 
For some of the small parties, the result is only marginally more accurate than a 
coin toss. At least for Germany, pre-election polls are not a useful forecasting tool. 
Applying the statistically more appropriate binomial CIs with design effects, the 
coverage increases, but at the cost of enlarging the already wide CIs. 

Therefore, the results reported here suggest the following conclusions:
 � Pre-election polls are not suitable as introductory statistical textbook examples. 

The formulas to calculate naïve CIs for binomial distributions that are widely 
used in those textbooks are inappropriate and produce results that are not in 
accordance with the empirical coverage probabilities.

 � The size of the correctly computed CIs (binomial CIs with design effects) make 
them useless for practical purposes.

 � German polling companies rarely report the necessary information for the eva-
luation of their polling results.

The ad-hoc theoretical weighting of the polling results is neither documented, nor 
helpful: Although in some cases a reduction of error by theoretical weighting can-
not be excluded a priori, systematic evidence favoring theoretical weighting has not 
been published. 

Sampling errors represent only one component of the MSE mentioned in sec-
tion 2. It is, however, the only component that is quantifiable without a special 
survey design. Under simplified assumptions, other components may also be esti-

23 A weak effect can only be observed for one of the small parties (Grüne). This effect is 
due to the election in 2013. Even with these outliers, the temporal proximity explains 
less than 10% of the variance for this party. The effects remain stable even if not abso-
lute errors, but relative absolute errors are used.
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mated, but this would still require more complex designs. The TSE model is there-
fore used as a regulating idea, rather than an analytical model (Schnell 2012: 388). 
Assuming that all other components of the TSE do not affect the polling results, the 
electoral results should be covered by about 95% of the correctly calculated CIs. 
The data in Figure 2 clearly contradicts this assumption.

The observed low coverage rate of the confidence intervals of German pre-
elections could be due to biased estimates, larger variance of the estimators or 
changing population parameters.24 Since we eliminated the standard explanation 
with last minute swings in section 6, biased estimates and increased variances are 
likely. In our view, the failure of the pre-election polls is primarily due to the limits 
of measurement of the dependent variable (Sonntagsfrage) and the confounding 
with a second variable of interest, the likelihood of voting. Finally, interviewer 
effects may be the cause of the increased variance of the estimates (Schnell/Kreuter 
2005).

The standard model for pre-election polling in Germany is based on small 
samples and neither uses a tested theoretical model for coverage errors, nonre-
sponse, electoral participation nor a model for the final decision of undecided vot-
ers. Empirically, this model fails far more often than it succeeds.
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Abstract
The paper discusses techniques for sampling the “migrant background” population in Ger-
many, which comprises all first-generation immigrants, all non-citizens born in Germany, 
and all children with at least one parent fulfilling one of these criteria. Random walk sam-
pling and random digit dialing techniques are feasible for sampling this population as a 
whole, but inefficient for subgroups. Telephone directories provide biased representations 
of the population, and the large proportion of non-pubs disqualifies their use. The Central 
Register of Foreigners excludes naturalized immigrants and introduces a socio-economic 
bias toward the less successful. Snowballing overrepresents persons with larger ethnic net-
works. The center sampling technique may encounter particular problems in Germany due 
to settlement patterns and legal issues affecting certain immigrants. Local authority Popu-
lation Registers provide the best representation of the population.

Foreign citizenship fails to identify the target population as it largely underestimates 
numbers and distorts the social structure. Place of birth is a suitable criterion to identify 
the Aussiedler population (ethnic German immigrants from eastern Europe and the former 
Soviet Union). In most cases, however, foreign names best serve the purpose of unbiased 
sampling. Therefore, name-based sampling in the Population Registers is the method of 
choice. However, the decentralized administration of Population Registers makes this a 
costly endeavor and although there is a certain legal sampling interface, there are still legal 
obstacles to optimal implementation of this sampling procedure.
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1 Ethnic categories in empirical research
This contribution sets out to provide an overview of the possibilities for determin-
ing the “migration background” of population subsets in Germany. The concept of 
migration background is a specifically German variant of the general sociologi-
cal construct of foreignness, which describes a condition of perceived difference 
between groups defined by cultural, geographical, biological, and/or linguistic cri-
teria. Following Weber (1968, 385ff.), migration background is an ethnic category 
because it derives difference from common descent. Two analytically distinct para-
digms play a role in societal discourses and research questions: (a) The immigration 
paradigm assumes that persons who come into a country from outside differ from 
the established population in some socially meaningful sense because of circum-
stances preceding international migration. The difference may make them useful, 
dangerous, or deserving of protection, or in some other manner the object of col-
lective responses. Here the assumption of difference is associated with a belief that 
immigrants (and even more so their descendants) will become less different through 
assimilation, although not necessarily always in a linear, automatic, and irrevers-
ible manner (Alba & Nee 1997). (b) The ethnic minorities paradigm assumes that 
difference and consequently inequality remain stable over time. Because many eth-
nic minorities were created by past immigration processes (Font & Méndez 2013, 
19) the two paradigms are not mutually exclusive. But they may also result from 
historic frontier changes dividing a group’s settlement area, immigration of a new 
majority, or state-formation, for example during decolonization. Political debates 
often circle round the question of whether immigrants have become ethnic minori-
ties. The question is contested because it implies an admission of a persistent social 
problem and a negative prognosis: ethnic minorities are perceived more strongly 
than immigrants as essentially different from the majority, weak, and disadvan-
taged. Despite the different development assumptions, both paradigms describe a 
relationship between difference and social problems.

The social sciences investigate whether the posited differences exist, whether 
they change over time, and what consequences they have. Ethnic categorization is 
crucial at two junctures in empirical research: Firstly, in the sphere of investigation 
of social inequality, information on the origins of individuals is required in order 
to discover whether the life chances of ethnic minorities differ from those of the 
majority (even quite some time after migration) and whether ethnic minorities are 
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treated differently from the majority in social intercourse on the basis of actual 
or supposed difference relating to origin, skin color, language, or religion. Many 
phenomena simply cannot be understood without testing ethnicity as a hypothesis 
of social difference. Secondly, diversity research, which investigates the effect of 
the ethnic composition of a socio-geographically defined subpopulation on social 
cohesion within it (Putnam, 2007; most recently Petermann & Schönwälder 2012; 
Sturgis, Brunton-Smith, Kuha, & Jackson, 2013), requires corresponding aggregate 
data in order to calculate diversity metrics for socio-spatial units. Collecting data 
for such studies requires suitable sampling procedures. This contribution discusses 
individual-level sampling as the more frequent application, but the discussion is 
equally applicable to higher levels of aggregation.

The problems of the ethnicity concept described in the classic contribution by 
Petersen (1980) automatically also apply to its statistical recording. Ethnic catego-
ries are vague and multidimensional, and at the same time essentialist, constructed, 
and not fully amenable to objective characterization, often apparently arbitrary and 
almost always politically contested, embedded in country-specific circumstances, 
and subject to rapid change; their semantics are language-specific and their labels 
change constantly and quickly become pejorative. The sheer diversity makes even a 
partial overview of the concepts and operationalizations found across the globe an 
impossible undertaking in the space available, so I will restrict my discussion to a 
selection of the most important.

Operationalizations of the immigration paradigm (summary: Waters 2014, 
17ff.) always relate to the border crossing. A category distinction is frequently made 
between foreign-born and local-born, based on the assumption that socialization in 
different contexts before and after the act of migration causes differences in behav-
ior patterns, skills and resources, attitudes, etc. A finer differentiation is provided 
by the generation model, where the first-generation migrants are identical with the 
foreign-born, and the local-born comprise the second and subsequent generations. 
In some cases researchers also distinguish intermediate stages on the basis of age at 
arrival, such as the generations 1.5 and 1.75, which experienced a “mixed” sociali-
zation (Rumbaut 2004). The ethnic minority paradigm uses other categories of its 
own (for the United States and United Kingdom see Waters 2014, 12ff.). Here the 
criteria of differentiation are orientated on physiognomy, geographical origin, lan-
guage, and/or religion. The term “race” is found largely in Anglo-Saxon countries 
to denote a temporally stable multidimensional categorization according to reli-
gious, geographical, cultural, and/or biological criteria such as skin pigmentation 
(Petersen 1980, 235-36). In continental Europe this concept is rejected as biolo-
gistic; in Germany its misuse by the Nazis makes it absolutely unacceptable. The 
work of authors like Weber (1968), who names belief in common descent as the 
constitutive feature, and Barth (1969), who describes ethnic identity as a contingent 
outcome of the interaction of social groups, has highlighted the constructed – and 



methods, data, analyses | Vol. 8(1), 2014, pp. 25-52 28 

precisely not biological or otherwise primordial-nature of the differences meant by 
the term “ethnic group”, which may nonetheless have empirically persistent conse-
quences.

How ethnicity is understood in different national contexts, how and whether 
these ideas can be harmonized, and how they can be translated into sampling pro-
cedures in research has to date only been investigated in the scope of regional com-
parative studies that all point to considerable compatibility problems (Latcheva et. 
al 2006; Groenewold & Bilsborrow 2008; Groenewold & Lessard-Phillips 2012; 
Font & Méndez 2013).1 A systematic international comparison has yet to be con-
ducted.

The German concept of migration background represents one approach to 
the problem of statistical testing of societally perceived differences between the 
majority population and population groups created by migration. The approach 
originates from official statistics, but is also applied in social research. As I will 
show in detail below, it draws on verifiable features of family migration history 
and avoids both contested biologistic components and volatile elements such as lan-
guage use or self-categorization, which are only suitable as dependent variables 
in assimilation analysis. Alongside a series of specific problems, which I will also 
come to, migration background is ultimately also subject to the same reservation 
as any other ethnic categorization: Its use in research can have unwanted effects, 
as the framing effect risks preparing the ground for an ethnicization of the societal 
discourse. Here I would merely point to the overview published by the German 
Institute for Human Rights (Deutsches Institut für Menschenrechte 2008), the pas-
sionate debate in France (Cusset, 2008; Le Bras, Racine, & Wieviorka, 2012) and 
Brubakers’ warning against reification (2012). 

After defining the target population (section 2), sampling frames and selec-
tion criteria are discussed (section 3). The article concludes by considering which 
options would be optimal and whether they are feasible. The paper claims no valid-
ity outside the Federal Republic of Germany. While procedures suited exclusively 
for subpopulations such as school students or working population with migration 
background are omitted, the following fundamental discussion should also be help-
ful for work on such subgroups and for access to other selection frames. Equally, 
the scope of the article precludes detailed discussion of the legal framework, cost 
aspects, administrative handling, and software questions, for which the cited litera-
ture should be consulted.

1 Hoffmeyer-Zlotnik and Warner (2010) collate items measuring ethnicity in 45 interna-
tional surveys. But they do not discuss sampling aspects.
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2 Target population
The German Federal Office of Statistics (Statistisches Bundesamt 2012, 6) defines 
“persons with migration background” as “all immigrants who entered the current 
territory of the Federal Republic of Germany after 1949” (criterion 1), “all non-
citizens born in Germany” (criterion 2), and “all Germans born in Germany with 
at least one parent born abroad or born in Germany as a non-citizen” (criterion 3).2 
One could quibble over the details: It is not apparent why non-citizens pass the 
“migration background” to all descendents without end, but naturalized citizens 
do so only to the first subsequent generation. Nonetheless, this definition possesses 
advantages that increasingly lead researchers to accept it: It is unambiguously 
operationalizable, functions (unlike most definitions of ethnicity) without self-
assessment or controversial attributes such as “race”, and runs no risk of turning 
dependent variables like linguistic competence into elements of the target popula-
tion definition (and thus of the sampling). Incidentally, even within Germany the 
official statistical definition of “migration background” varies. A detailed overview 
is provided by Verband Deutscher Städtestatistiker (2013); here I discuss only the 
definition used by the Federal Office of Statistics.

This category currently represents 19.5% of the total population, with a ris-
ing trend; the total number is 16.0 million (Statistisches Bundesamt, 2012, on the 
basis of the 2011 microcensus). The proportion is highest among the under-sixes, at 
almost 35%, falling to less than 10% among the over-75s; in the typically surveyed 
age group of the over-15s it amounts to 17.6%. Given the extent of heterogeneity of 
region of origin, it is often necessary to narrow in on individual countries of origin. 
Alongside 3.2 million Aussiedler and Spätaussiedler (20.5% of persons with migra-
tion background) and 2.96 million people of Turkish origin (18.5%), we are dealing 
with a multitude of small and very small groups.3 We must therefore differentiate 
between the global migration background defined by the three criteria above and 
country-specific categories. A country-specific approach is required, for example, 
to distinguish citizens of EU member-states from third-country nationals. This has 
consequences for sampling methodology.

The introduction of this concept marked a turning-point. Until the late 1990s 
only citizenship had been considered relevant in Germany, and any type of ethnic 
categorization had invited accusations of racism in the context of German history. 

2 “alle nach 1949 auf das heutige Gebiet der Bundesrepublik Deutschland Zugewan-
derten”, “alle in Deutschland geborenen Ausländer”, “alle in Deutschland als Deutsche 
Geborenen mit zumindest einem zugewanderten oder als Ausländer in Deutschland 
geborenen Elternteil”

3 Aussiedler are ethnic German immigrants from eastern Europe and the former Soviet 
Union. They are automatically entitled to German citizenship. Spätaussiedler denotes 
those who arrived in Germany after January 1, 1993. In this contribution Aussiedler is 
used in the general sense covering both.
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The migration background concept is based on the crucial insight that the question 
of social difference did not become obsolete after large numbers of immigrants 
became naturalized and disappeared from the category of “foreigner.” Introduc-
ing a definition that includes the descendants of immigrant represents an admis-
sion of the necessity of an ethnic dimension. But the authorities were not prepared 
to expand the reach of the category to include autochthonous minorities. Certain 
groups living in Germany enjoy a legal status as minorities and are granted special 
protection as such: the Danes, the Friesians, the Sorbs, and the German Sinti and 
Roma (Polm 1995). As German citizens not covered by the migration background 
concept, they fall into a statistical blind spot. Although there are no calls for bet-
ter documentation of the situations of the first three groups (living in the areas 
bordering the Netherlands, Denmark, and Poland respectively), the relative lack of 
data about the Sinti und Roma represents a problem (European Union Agency for 
Fundamental Rights 2009; Strauß 2011).

Within the population with migration background the official statistics distin-
guish depending on country of birth between persons with and without personal 
experience of migration, which is identical with the categorizations of local/for-
eign-born and first/subsequent generation. A finer differentiation of the sequence 
of generations is not provided, nor is it possible in the available sampling frames. 

3 Sampling frames and demarcation criteria
A sampling procedure must distinguish the sampling frame from which a sample 
is drawn from the criteria by which migration background is defined (see Table 1), 
even if it is not possible to realize every combination. The discussion of selection 
criteria should be helpful to researchers with access to lists of customers, patients, 
school students, prison inmates, or employees, or to other sampling frames.

Following the logic of the migration background concept, the focus of this 
contribution lies in identifying minorities created through immigration. I will 
therefore, as already mentioned, not discuss differentiation criteria that depend on 
assimilation processes, such as language use or ethnic self-identification. While 
these are indispensable for the identification of older autochthonous minorities, 
they are suitable only as dependent variables in the analysis of post-migration inte-
gration processes, not as criteria in the sampling process. 

Furthermore, I only discuss criteria that are actually available for sampling, 
and exclude widely used survey items such as place of birth of parents or grand-
parents. 
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3.1 Sampling frames

Most of the sampling frames discussed below can be regarded as more or less 
representative models of the residential or target population. These must be dis-
tinguished from person- and object-centered networks centered on individuals or 
aggregation centers, in which the target population is overrepresented. Strictly 
speaking networks are not sampling frames, because no lists of persons exist in 
advance.

Person-centered networks
In themselves, person-centered networks have no specific criteria-defined compo-
sition, aside from personal acquaintance. But assuming a certain degree of social 
homogeneity, we may surmise that the networks of immigrants will include more 
immigrants of the same origins than those of other persons. Simple snowball sam-
pling, of the kind employed to research rare populations, then involves filtering 
these networks; in the case at hand by characteristics such as citizenship, or country 
or region of origin (for the principle see Goodman, 1961). As a rule, quota samples 
also share the traits of snowball samples, because although interviewers seek their 
subjects according to sociodemographic characteristics, they do so by successively 
following the networks or contacts of previous interviewees. This is also associated 
with a hope that making contact through acquaintances will improve the willing-
ness to participate. One problem arises through the correlation between integra-
tion in social networks and probability of inclusion in the sample. Individuals with 
many contacts will be overrepresented, while isolated individuals are unlikely to be 

Table 1:  Sampling frames and demarcation criteria

Demarcation criterion

Sampling frame Place of birth Citizenship Name

Person-centered network Snowballing, respondent-driven sampling, quota 
sampling

Aggregation center Center sample technique

Settlement Random route with screening

Telephone directory Name-based selection 
in telephone directory

Population Register Population Register 
sample by place of birth

Population Register 
sample by citizenship

Name-based selection 
in  Population Register

Central Register of 
Foreigners

Central Register of 
Foreigners sample
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selected. Schupp and Wagner (1995) describe how, after initial trialing, the snow-
ball method was abandoned for the migrant sample of the German Socio-Economic 
Panel because of this effect. In a direct comparison between territorial and snow-
ball samples in a World Bank study, McKenzie and Mistiaen (2007) demonstrate 
that persons in ethnic networks orientate more strongly on their origins. In a sam-
ple of Senegalese transnational households with members who migrated to Spain 
(Beauchemin and González-Ferrer, 2011), snowballing in Senegal was also unfruit-
ful; further, a comparison of the target subjects in Spain with a nominally similar 
sample from the Spanish population register showed that snowballed subjects pos-
sessed stronger ties to the country of origin. Schnell, Hill, and Esser (2005, pp. 
303f.) list further general criticisms of quota sampling.

Respondent-driven sampling (RDS; Heckathorn, 1997), which permits math-
ematical compensation of unequal network participation to achieve probability 
samples, was conceived as a means to rectify the skewed probability of inclusion. 
This requires information on the size of the network of the individual whose con-
tacts enter the sample in the respective next step, as well as relational information 
on the recruitment process, because the network structure must be mapped during 
analysis. This information is, however, difficult to document anonymously during 
the survey, because it requires the respondent to reveal names and addresses of con-
tacts. As an alternative, Schonlau and Liebau (2010) describe a method operating 
with anonymous coupons, where subjects have to contact the interviewer on their 
own initiative. However, McKenzie and Mistiaen (2007) suggest that migrants are 
generally more suspicious of strangers and less willing to reveal contact data: con-
tradicting the “snowball” metaphor, generally few new addresses are supplied and 
many subjects simply refuse to be recruited. Their finding of bias compared to a 
comparable territorial sample despite RDS correction suggests that while RDS may 
be able to compensate for differences between persons with more or fewer intra-
ethnic contacts, it cannot do so between persons with networks of different eth-
nic composition. Because other implementation and weighting problems are also 
unresolved (Schonlau & Liebau, 2010), this method has not to date found broader 
application in German-speaking countries.

Aggregation centers
In many studies samples are interviewed at intercept or aggregation points: places 
frequented by specific minorities, such as shops, government offices, cultural cent-
ers, places of worship, or in the vicinity of railway stations. Because of the obvious 
selectivity of the simple variant toward persons with stronger ethnic ties (for exam-
ple McKenzie & Mistiaen, 2007), a team led by Gian Carlo Blangiardo has spent 
twenty years developing a method known as the center sample technique, which 
creates probability samples out of intercept point samples (Blangiardo, Migliorati, 
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& Terzera, 2004; Baio, Blangiardo, & Blangiardo, 2011). The researcher creates a 
list of known aggregation centers, whose visitors must comprise the heterogeneity 
of the population of interest, however distorted. In principle other selection crite-
ria apart from geographical origin, such as religious or linguistic characteristics, 
can be also used to define minorities within the minority. But in fact the available 
aggregation centers determine the characteristics of the sample, and the research-
er’s freedom of choice is limited. The relative importance of a single aggregation 
center is determined by observing the number of visitors; this information flows 
into the weight given to the interviews conducted there. The subjects themselves 
must report the frequency with which they visit the aggregation centers, from 
which, in combination with the aggregation center relevance, a compensatory ex-
post weighting is calculated. The technique functions only under the precondition 
that there are no social categories that completely avoid the intercept points, as 
these would have a probability of inclusion of zero. Blangiardo and others (includ-
ing Groenewold & Bilsborrow, 2008) have proven the method’s practicability in 
several countries, including with undocumented populations. Whether that also 
applies in a country like Germany, where there is greater manifest pressure of per-
secution on such groups than in other European states or the United States, cannot 
currently be said. Nor should there be any illusions about the efficiency of the tech-
nique. The German asylum process, the dispersion procedure for Aussiedler, and 
the regionally scattered economic structures attracting labor migrants have com-
bined to geographically disperse many migrant groups. This makes at least national 
intercept point samples a laborious undertaking.

Population-like entities: settlement and telephone directory
For a long time the most popular quasi-model of a residential population comprised 
the settlements in which it lived. A good approximation of a random sample of the 
population can be achieved by contacting subjects directly in their homes guided by 
routing instructions (random walk or random route) (on the weaknesses: Schnell, 
1991). Sometimes the term area sampling is also used. Given its relatively large 
proportion, the population with global migration background is well represented in 
the resulting samples, without any special measures. The screening effort, which 
is inverse to the proportion of the population, remains manageable. Anyone wish-
ing to sample persons with global migration background is well advised to apply a 
standard method for the residential population, estimating costs for a several-fold 
gross sample (and has no need to read on). Optimization by multi-stage dispropor-
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tionate stratification of territorial units means that the gross sample can be smaller 
than five- or sixfold.4

If, however, country-specific groups are to be identified, random route samples 
become inefficient. For example, for every person of Italian origin (population in 
Germany 780,000), 128 contacts would be required. And for many groups it is 
by no means easy to clarify membership of the target population by screening. 
Optimizing the random walk rules by concentrating fieldwork in areas known to 
have higher proportions of the target group is less efficient than one might expect, 
because immigrants in Germany are comparatively unsegregated (Schönwälder 
& Söhn, 2009). And it produces undesirable consequences. Concentration may be 
associated with distortions of the social structure and other aspects of selectivity. 
Restriction to a small number of areas also produces cluster effects (representing 
an often overlooked reduction of the effective sample size) – a problem that always 
occurs when clusters are formed in a sampling frame.

There have certainly been applications of area sampling for very small 
migrant populations (for example, Groenewold & Bilsborrow, 2008), but in multi-
stage selection procedures, in which territorial units are stratified by population 
share. However, in the field sampling plans were quickly revised because of the 
disproportionate effort involved and snowball elements added or target households 
arbitrarily substituted, with the result that no probability sample was achieved. 
Without extremely generous budgets, therefore, immigrant samples using random 
walk rules are only practicable with considerable concessions in terms of sample 
quality.

The situation concerning sampling by controlled random dialing of a landline 
number (Gabler-Häder design) is very similar (Gabler & Häder, 1997). Firstly, 13% 
of residents of Germany aged 16 and above have no landline number, in which fig-
ure single-person households, men, under-30s, low-income groups, and people liv-
ing in eastern Germany and Berlin are overrepresented (Infas, 2010; Mohorko, de 
Leeuw, & Hox, 2013, Tables A1, B1). The proportion shows a slightly rising trend 
(European Commission, 2010, p. 52; Gabler & Häder, 2009). Secondly, the screen-
ing effort required for smaller populations is considerable, quite apart from identi-
fication problems. The issues are similar for dialing cellphone numbers, although 
this in general compensates the growing coverage bias of the landline network 
(Mohorko et al., 2013), and for dual frame approaches (Callegaro, Ayhan, Gabler, 
Haeder, & Villaret, 2011). For those reasons these methods will not be discussed 
further.

4 There is not the space here to go into further requirements, such as language of instru-
ments and staff.
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Telephone directory
Ever since machine-readable telephone directories became available, they have 
been used for sampling, with the possibility of focusing on groups of specific origin 
using name-based methods (see below). The attractions of this approach are ease 
of access at very low cost and national coverage in a homogeneous data set. The 
permissibility of using participant data for surveys is unclear, because under Ger-
man law personal data may not be processed without consent (see section 4 [1] of 
the Federal Data Protection Act and several provisions of the Telecommunications 
Act). Distortion is caused by households that have a landline but no telephone direc-
tory entry (Deutschmann & Häder, 2002; Häder, 1996; v. d. Heyde, 1997). The 
characteristics of unlisted subscribers are known: disproportionately low-income 
households, couples with a child under the age of 18, households in cities with more 
than 500,000 inhabitants, and newer telephone numbers (i.e. mobile households, 
younger people, and tenants rather than owner-occupiers). Households in southern 
Germany are more likely to have their number listed than those further north. The 
electronic telephone directory contains fewer entries than the printed version.

Rather less is known about the telephone directory entries of immigrants. In 
studies of people of Turkish origin conducted by the former Zentrum für Türkei-
studien, Sauer and Goldberg (2001, p. 29) find overrepresentation of middle age 
groups, singles, employed, self-employed, and large households in the telephone 
directory vis-à-vis the microcensus. Comparing telephone directory samples 
of French, British, Italian, and Spanish people with the microcensus, Santacreu 
Fernández, Rother, and Braun (2006) find discrepancies (in some cases massive, 
and varying between groups) in the distribution of gender, marital status, age, age 
at migration, migration period, education, and employment status. Salentin (2002) 
examines the extent to which a Population Register sample of people of Turkish and 
Serbian origin can be found in the telephone directory, and finds this to be possible 
for 65% of the people of Turkish origin but only 40% of those from Serbia. Younger 
people are more likely not to be listed. In the case of immigrants, it is not clear to 
what extent origin as such affects likelihood of telephone directory entry over and 
above the sociostructural characteristics.

The strongest argument against the telephone directory is its progressive dete-
rioration. In 1998, according to the suppliers, telephone directory CDs contained 
40 million entries. By 2002, with still about 34 million entries, more than 30% 
of all lines were unlisted in the electronic telephone directory (Deutschmann & 
Häder, 2002). The 2012 telephone directory CD contains only 26 million entries, 
while the number of households has increased from 37.5 million in 1998 to 40.4 
million in 2011.5 If we estimate the number of non-private entries in the 2002 data 

5 https://www.destatis.de/DE/ZahlenFakten/Indikatoren/LangeReihen/Bevoelkerung/
lrbev05.html, accessed December 14, 2012.
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and assume for the sake of simplicity a constant number over time, we find that 
just 36% of households are listed in 2011/2012. While that may be only a rough 
estimate, it raises grave doubts as to the suitability of the telephone directory as a 
selection frame.

Apart from the names, telephone directory entries contain no indicators of 
migration background. On the other hand, the existence of the telephone num-
ber facilitates telephone surveying, which makes telephone directory sampling 
an attractive and popular option in connection with that form of survey. With few 
exceptions they produce household samples that require a subsequent selection of 
target person.

Population Register
Each community (district or town) in Germany maintains its own Population Reg-
ister. Regional registers are not accessible to researchers and there is no national 
register (see below). Each local authority Population Register contains almost the 
entire population living within its territory, regardless of citizenship. They exclude 
only foreign diplomats, members of foreign armed forces, and some undocumented 
migrants. The authorities differentiate those with legally precarious or non-existent 
status into: 1. “Clandestines”, who evaded border controls when entering the coun-
try (and are therefore not included in the Population Register) or hold expired resi-
dence permits (overstayers); 2. “Pseudolegals”, who acquired a residence permit on 
the basis of false claims and are likely to be officially registered like the holders 
of legitimately acquired residence status; and 3. “Persons registered as required to 
leave” but permitted to stay temporarily, largely rejected asylum-seekers, whose 
presence is technically illegal but tolerated, and are in principle officially registered 
(Schneider, 2012). Just because an undocumented person is listed at some address 
in the Population Register does not, it must be said, mean that they are also con-
tactable. On the basis of detainments listed in the police crime statistics, Schnei-
der (2012) estimates the number of clandestine immigrants in Germany at between 
150,000 and 350,000. Depending on the basis of the estimates, Vogel and Aßner 
(2011) arrive at a corridor of 140,000 to 340,000 or 115,000 to 385,000 for 2010 (for 
criticism of such estimates, see Schönwälder, Vogel, & Sciortino, 2004). There are 
no estimates of the size of the “pseudolegal” population (Vogel & Aßner, 2011, p. 
22). According to the Federal Office for Migration and Refugees (Schneider, 2012) 
there were 87,000 persons registered as required to leave Germany in 2010. The 
Population Register also excludes an unknown number of people who move within 
Germany without registering, creating a mismatch between resident and registered 
population, as well as people who move abroad without deregistering, which leads 
to a net overcounting of the population with migration background. The 1987 cen-
sus revealed overcounting of individual nationalities of up to 10%. Despite certain 
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discrepancies, the Population Register is the best available representation of both 
the overall population and the population with migration background; all in all it 
can be said to exclude only a relatively small part of the immigrant population.

The use of Population Register data is governed by the Registration Act. Uni-
versities are classified as “other official bodies” and may be supplied with more 
information than other users, including name, address, date and place of birth, 
and current citizenships. With certain restrictions, this permits conclusions to be 
drawn about migration background. Data on former citizenships is either not kept 
or not released. It is thus very easy to identify non-citizens, but only circuitously 
naturalized citizens (see below). Most Germans with at least one other citizenship 
fulfil at least one of the criteria of migration background and can be identified 
directly, assuming they have informed the Population Register of the other citizen-
ship. Although first-generation immigrants can be identified on the basis of place 
of birth, a finer differentiation of generation status is not possible. The Population 
Register contains information on date of arrival at the locality but not the date of 
arrival in Germany. Information on generation status must be requested directly in 
surveys.

Mixed-nationality marriages cannot usually be identified in the Population 
Register on the basis of different citizenship within a family. The Population Reg-
ister does not provide information about family relationships between spouses and 
other adults. There is one exception: In conjunction with data on minor children, 
information including nationality can be obtained on the legal guardians, usually 
meaning the parents.

Under federal law the states decide which agencies are responsible for Popu-
lation Register affairs. Certain states have established centralized portals or state 
agencies for the purpose of supplying information that are largely mirrors of the 
local authority data collections. But these central instances issue only restricted 
information on individuals. Requests involving more than a single person still 
requires either the approval of the local authority, or are not permitted at all (the 
latter being the case in Bavaria, Baden-Württemberg, Hesse, Lower Saxony, North 
Rhine-Westphalia, and Schleswig-Holstein), so the centralized agencies are of no 
assistance for sampling purposes. The data pool in the state of Hesse serves exclu-
sively for criminal investigations, and the provision of information to researchers 
is excluded. A federal population register has been proposed, but can no longer be 
expected to be established in the foreseeable future. Therefore the procurement of 
Population Register samples remains as complex and time-consuming as described 
by Albers (1997). As before, the permissibility of data release must still be negoti-
ated with each individual local authority (Kommune) and the hurdles of hetero-
geneous data structures and file formats overcome. In the past fees also incurred 
considerable costs for supplied or processed addresses, as well as (often unforesee-
able) costs for programming work. Here improvement is in sight, as an amendment 
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comes into force in 2015 that provides for information to be supplied free of charge 
to public bodies, although only from the local authority agencies themselves, not 
from state portals.

The consequence is that geographically extensive sampling can currently only 
be conducted with an extraordinary expenditure of resources. If a multi-stage selec-
tion procedure is used there is a trade-off between expense and representativeness. 
Regional concentration leads to cluster effects.

Central Register of Foreigners
The Central Register of Foreigners holds a range of data on all persons without 
German citizenship living in Germany. It is fed by notifications from the local for-
eigner registration offices and accumulates a successive dataset that is corrected at 
infrequent intervals. Problems such as a cumulative overrecording and technical 
difficulties caused by variables that in some cases constitute only pointers to data 
held by the local foreigner registration offices need not be discussed in detail here, 
as there is no legal basis for using the Central Register of Foreigners and as such no 
grounds for it to serve as a sampling frame for academic research. But even given 
privileged access the register is of restricted value: its records often fail to match 
the Population Register (Vogel & Aßner, 2011, p. 24); when a person is naturalized 
their data are immediately deleted; and as explained below, naturalized citizens 
and non-citizens differ structurally, creating considerable differences between the 
Central Register of Foreigners population and immigrants as a whole. Babka von 
Gostomski and Pupeter (2008, p. 154) summarize the value of samples from the 
Central Register of Foreigners: “There is therefore no basis for generalizations to 
all persons with migration background in Germany.”

3.2 Demarcation criteria

Citizenship
Operationalizing the characteristic of citizenship for migration background is tech-
nically uncomplicated in many databases (criteria 1 and 2), but plainly unsuitable 
for Aussiedler, who are usually German citizens. However, a considerable propor-
tion are identifiable through dual citizenship of their country of origin in Eastern 
Europe, Central Asia, or Russia (Salentin 2007). The same applies to the children 
of Aussiedler, who also belong to the target population under criterion 3. German 
citizens make up 54.9% of the population with migration background (8,771,000 of 
15,962,000 persons, Statistisches Bundesamt, 2012, pp. 56ff.). For most immigrated 
minorities apart from Aussiedler, the proportion of German citizens is likely to 
be smaller, with wide variations; citizens of EU member-states and other indus-
trialized countries are less likely to apply for citizenship, refugees more likely 
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(Woellert, Kröhnert, Sippel, & Klingholz, 2009, on the basis of the 2005 micro-
census). For example, by 2010, 41.42% of people of Turkish origin in Germany had 
taken German citizenship.6

The ensuing problem, alongside quantitative underrecording, is a qualitative 
distortion of the social structure of the target group if the scope is restricted to 
non-citizens. A wealth of studies based on the microcensus, the German Socio-
Economic Panel, and other samples confirm that naturalized citizens exhibit bet-
ter socioeconomic parameters and more strongly assimilated attitudes than non-
citizens from the same region of origin. They have better school and vocational 
education, higher occupational status, higher income, and are less likely to be 
unemployed (Diehl & Blohm, 2008; Gresch & Kristen, 2011; Haug, 2002; Lilje-
berg, 2011, 2012; Salentin & Wilkening, 2003; Santel, 2008; Seibert, 2008; Seifert, 
2011; Woellert et al., 2009). They speak better German (Galonska, Berger, & Koop-
mans, 2004), are more likely to choose German names for their children (Gerhards 
& Hans, 2009), less likely to adhere to traditional lifestyles, less likely to live in 
highly segregated residential environments (Haug & Swiaczny, 2003; Janßen & 
Schroedter, 2007), and are less religious (Diehl & Koenig, 2009; Liljeberg, 2012). 
They are happier and gradually cease basing social comparisons on their own past 
(Brockmann, 2012). The observed differences are plainly in part a consequence 
of naturalization, for example in the case of income, as Steinhardt (2008) is able 
to demonstrate. But viewed longitudinally, stronger assimilation is itself a trigger 
for naturalization (Maehler, 2012). In any case, non-citizen samples systematically 
exclude the more successful immigrants, for “taking into consideration the differ-
ent areas and indicators of integration, one can say that naturalized citizens are 
much better integrated than non-naturalized” (Weinmann, Becher & Babka von 
Gostomski, 2012, p. 6). In short, naturalization is a dependent variable of integra-
tion research that must not be allowed to affect the sampling. Samples based on 
foreign citizenship produce artifacts. For that reason selection by citizenship is no 
longer acceptable today.

Where dual citizenship is identified this generally indicates migration back-
ground. This information can be drawn from the Population Register. But this is of 
little help for sampling. Germany has a tradition of preventing multiple citizenship 
after naturalization, although the rules have recently been relaxed. Also, informa-

6 Own calculation after Statistisches Bundesamt 2012, pp. 56ff. This includes children 
of at least one parent who immigrated or was born in Germany, who have been Ger-
man by birth since the jus soli principle was introduced in 2000, and the children of 
naturalized citizens. Here it was assumed, on the basis of the structure used by the 
Statistisches Bundesamt (2012, p. 7), that the unlisted figure for Turkey for Category 
2.2.2.2.2 (p. 62) (German with at least parent who immigrated or was born in Germany) 
corresponds to the difference between Category 2.2.2 persons who did not themselves 
immigrate), and the sum of Categories 2.2.2.1 (non-citizens who did not themselves 
immigrate) and 2.2.2.2.1 (naturalized citizens who did not themselves immigrate).
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tion on additional citizenships is inconsistently recorded. One reason for this is that 
the acquisition of an additional citizenship is under certain circumstances illegal.

Place of birth
The place or country of birth is, according to criterion 1, a reliable indicator of 
migration background. Under the Federal Expellee Act, birth in the German ter-
ritories ceded after World War II is a precondition for recognition as an expellee. 
For expellees who possess only German citizenship and have no Eastern European 
sounding names (see below), this makes place of birth the only possibility of iden-
tification. That in turn means that their descendants can no longer be identified at 
all unless parental data can be accessed. While place of birth is equally viable for 
other migrant groups, it is unfortunately either not recorded or not accessible in 
many data sets. Utilization also requires country-specific directories of places of 
birth, and uncoded records cannot usually simply be processed technically (Salen-
tin, 2007, with information on the administrative background), thus incurring pro-
gramming expenses. There is currently only limited reported experience with sam-
pling based on place of birth (Haug & Sauer, 2006; Ouakkar, 2011; Salentin, 2007; 
at an experimental stage also Zdrojewski & Schirner, 2005, and an as yet unpub-
lished regional study on familial social support among immigrants from the former 
Soviet Union by Claudia Vogel and Elena Sommer at the University of Vechta).

Name
The idea that in most countries the names of immigrants differ from those of 
autochthons is nothing new. In the United States social scientists began identify-
ing minorities by their names in the 1930s (for example Taylor, 1930). However, all 
name-based methods encounter a number of fundamental problems:

1.  Depending on the historical context, immigrants may assimilate their fore-
names and family names. Swanson (1928, p. 468) reports from the United 
States: “Karlsson was frequently written Colson, Hedenskog became Haden-
scogg, Pehrsson was anglicized into Parsons, and even such a typical Swedish 
name as Åkerblom in the adjutant general’s reports took the Celtic form of 
O’Kerblom.” This dimension of assimilation correlates with economic status, 
as already observed by Beynon (1934, p. 605), who assumes a bias toward 
unqualified and unemployed caused by the name criterion. In Germany Aus-
siedler are more likely to change family names, whereas a correlation between 
sociostructural integration, education, religiosity, and assimilative choice of 
first name has been demonstrated for labor migrant families from the Medi-
terranean region (Gerhards & Hans, 2009).
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2.  In most societies family names are inherited patrilineally, with the result 
that exogamy causes a blurring of name boundaries (Mateos, 2007, p. 255). 
This effect is difficult to quantify. If one examines the self-categorization as 
Hispanic among bearers of typical Spanish names in the 2000 U.S. census 
(where, however, subjective assimilation processes are also at play) consider-
able discrepancies are found. While well over 90 percent of those with family 
names like Velazquez, Juarez, Huerta, and Cervantes identify as Hispanics, 
the figures are considerably lower for Fernandez (80.7%), Delacruz (74.85%), 
or Duarte (76.56%) (United States Census Bureau, n. d., own calculation).

3.  Where names remain constant across several generations, a discrepancy with 
actual assimilation will inevitably arise: at some point the scientific interest in 
regarding any bearer of a formerly “foreign” name as “foreign” will no longer 
be justifiable. In Germany this applies to the names of the Huguenots and the 
“Ruhr Poles” (Humpert & Schneiderheinze, 2002, p. 189), as well as even 
older French, Danish, and Dutch names in the border regions, to mention but a 
few.7 After all, we do not regard Beethoven as Dutch.8 Typicalness of names is 
a time-dependent variable, not an ahistorical constant. In fifty years time the 
Turkish Yildiz (rather than Yıldız) will be just as German a name as Kozlowski 
(from Kozłowski) already is. The findings of onomastics, a discipline located 
at the intersection of linguistics, history, and human geography, are therefore 
useful but not absolute. A principle of temporal/territorial endemicity is the 
order of the day: A name must be regarded as typical for a country if it existed 
there before the immigration movement under consideration, however foreign 
it may sound and whatever its linguistic history. An immigrated name, by con-
trast, is one that only arrived later. The endemicity of German names could, 
for example, be tied to the borders of one or both German states in 1950, in 
order to differentiate the names of labor migrants from the post-war recruit-
ment phase.

4.  Countries with identical or related languages generally also have similar 
names. The more similar the name distributions of authochthons and alloch-
thons, or of two allochthonous groups, the worse the performance of name-
based methods (Humpert & Schneiderheinze, 2000, p. 40; Martineau & 
White, 1998; Mateos, 2007, p. 250).

5.  First names have characteristic life cycles (Berger, Bradlow & Braustein, 
2012; Berger & Le Mens, 2009; Héran, 2004; Lambert, 2005; Rouxel, 2004) 

7 Huguenots escaping persecution in France settled in Germany in the late-seventeenth 
century; several hundred thousand Poles migrated to the industrializing Ruhr region in 
the second half of the nineteenth century.

8 Ludwig van Beethoven’s forebears came from Flanders, then part of the Netherlands 
(and today part of Belgium). The Dutch comedian Philip Simon likes to provoke Ger-
man audiences by referring to Beethoven as a Dutch composer.
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and migrate internationally more freely than persons, which means they dif-
ferentiate less well than family names (Humpert & Schneiderheinze, 2000). 
Their choice is subject to diverse social influences (Fryer & Levitt, 2004). 
First names are therefore, despite their smaller total number, no less complex 
to research and in fact more likely to lead to misclassification and social bias.

Three techniques are available to infer geographical origin from a name:

1. In the reference list or dictionary method (overview: Humpert & Schneider-
heinze, 2000; Mateos, 2007) the names in the sample are compared exactly against 
a list of known geographical origin. Because of the origin of many reference data-
sets, this is also known as the onomastic method. For the set of names that occur in 
more than one origin group (on the extent of this, see Humpert & Schneiderheinze, 
2002, pp. 190ff.), the probability of their belonging to any particular group can be 
stated in terms of their relative frequency (Degioanni & Darlu, 2001). Ad hoc ref-
erence datasets are sometimes compiled pragmatically according to the principles 
described by Beynon (1934, p. 605), who speaks casually of “obviously Hungar-
ian names”; sometimes “experts” (members of the target population) are consulted, 
or specialized service-providers who systematically trawl sources and administer 
large datasets.9 The method has the advantage of delivering fairly clear and reli-
able identification, but drives up the effort and cost of full classification, because 
of the huge number of names that need to be catalogued. In most countries certain 
names occur very frequently, very many others only rarely. Fox and Lasker (1983) 
identify a Pareto distribution for name frequencies. In France before World War II, 
for example, Darlu, Degioanni, and Ruffié (1997, p. 616) estimate the number of 
family names at 500,000; the Meertens Instituut cites 300,000 for the Netherlands 
in 2012,10 while Kohlheim and Kohlheim (2009, p. 62) speak of more than 500,000 
different German names. Because exhaustive lists from reliable sources are avail-
able for very few countries, a reference list method always leaves gaps.

The best-suited datasets are openly accessible directories of the residential 
population before the start of the immigration movements of interest, such as the 
UK Census of 1881 for the United Kingdom, the French national population reg-
ister (répertoire national d’identification des personnes physiques) provided by 
INSEE (including name frequencies for every year since 1891 down to the level of 
département), or the Dutch census (volkstelling) of 1947, and with certain restric-
tions also the German telephone directory (Reichstelefonbuch) of 1942. But for 
most countries there are no reliable and complete directories that allow a distinc-
tion between allochthons and autochthons. Borrowing from onomastic studies can 

9 The author is aware of Humpert & Schneiderheinze (Duisburg) and Jörg Michael (Han-
nover).

10 http://www.meertens.knaw.nl/nfb/, accessed December 18, 2012.



43 Salentin: Sampling the Ethnic Minority Population in Germany

prove helpful, to the extent that they (a) use sources that are not too old, (b) contain 
frequency data, (c) foreground aspects of migration history rather than linguistics. 
Alternatively, lists of the present population, such as telephone directories, can be 
used. The difficulty in this latter case is to distinguish names that have already 
immigrated. In view of the immense diversity of names this overtaxes even so-
called experts, who often tend as a result to decide by “feeling.” An algorithm can 
probably accomplish the same task more reliably (see below).

For epidemiological purposes, authors have applied indicators of predictive 
power from medical testing to the reference list method (Cook, Hewitt, & Mil-
ner, 1972, p. 40): sensitivity (proportion of group members correctly classified), 
specificity (proportion of members of other groups classified as such), and propor-
tions of false positive and false negative classifications (Razum, Zeeb, & Akgün, 
2001). Many factors influence the values derived (overview: Mateos, 2007); the 
multitude of published studies precludes further discussion here. However, presup-
posing knowledge of the frequency distributions, a simple recommendation can be 
formulated: A small sample can be acquired with only small losses by choosing 
a few names with maximum sensitivity and specificity; only if larger populations 
must be classified is it necessary to resort to less sensitive and specific name lists 
and reckon with larger screening losses.

2. The n-gram method originating from computer linguistics uses language-spe-
cific differences in the frequency of particular sequences of letters, of which words, 
sentences, names, and other strings are composed (basics: Beesley, 1988; Cavnar 
& Trenkle, 1994; Schmitt, 1991). For example, the name Meier is broken into the 
trigrams mei, eie, and ier or the bigrams me, ei, ie, er. The n-gram technique is the 
standard solution for the language identification problem for texts in the Internet, 
although it may misclassify even full texts (as described by Dunning, 1994). By 
comparing the frequencies of different n-grams in names in different regions, the 
probability of origin from a particular region can be calculated. The technique has 
already been in service for some time in commercial database applications,11 while 
Schnell et al. (2013) and Susewind (2013) describe sampling applications.

Compared to the reference list method, the n-gram technique has the advan-
tage that it also identifies, with no extra work, alternative transcriptions from non-
Latin alphabets and spelling variants that are not yet in the reference dataset, such 
as Wellenstain for Wellenstein. But it cannot be persuaded to accept a German 
name like Brentano, because it knows only n-grams like ano (rather than names as 
such). Although a systematic comparison of the n-gram and reference list methods 
has yet to be conducted, it can be assumed that with a very large reference name list 
the dictionary method will perform better, while n-grams also function well with 

11 For example at Intelligent Search Technology Ltd., http://www.name-searching.com/
identity-resolution.html.
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smaller datasets (whereas the marginal utility of researching many different names 
falls sharply, because they scarcely alter the n-gram frequency profile). More gener-
ally, the short string length of names relativizes the benefit of the n-gram technique, 
as it produces more frequent misclassifications than with longer passages. Also, the 
process of splitting into n-grams destroys valuable information about the length of 
the name.

Another computer-linguistic method is the Soundex algorithm (Russel, 1918) 
and its successors, long used in U.S. Census contexts, which group homophonic 
names and thus enable a phonetic search. But because they greatly simplify and are 
configured for pronunciation in a specific language, they are of little use for name 
identification.

3. No studies applying the great progress made in bioinformatic sequence analysis 
over the past two decades to name analysis have yet been published. The sequence 
of letters in names can in principle be investigated using the same methods applied 
to nucleotides in DNA. Thus techniques based on edit distance algorithms (after 
Levenshtein, 1966) are suited for error-tolerant reference list comparison preserv-
ing information on string length. For classification of origin, multiple string com-
parison methods (Gusfield, 2008, Chap. 14) may prove more useful. In biology, 
these are used to assign individual proteins to known protein families according 
to the nucleotide sequence, and are analogously able to assign names to particu-
lar regions. The sequence analysis methods of social science (overview: Abbott & 
Tsay, 2000) are not directly applicable here, as they would seek to discover through 
cluster analysis those commonalities that are already known for names.

4 Summary and discussion
Today, the state of research in Germany allows reasonably precise statements to 
be made about the properties of immigrant and minority samples in relation to 
sampling frame and applied selection criterion. Snowball samples cause bias in 
relation to social integration. The correction in respondent-driven sampling raises 
problems of trust in application that will often be unresolvable. Access through the 
classic route of survey research, random selection of homes or telephone number, 
is in principle possible, especially if multi-stage selection methods are applied. The 
expected distortions do not exceed the usual extent for surveys of the residential 
population. But without truly generous budgets, the researcher will be dealing with 
regional restrictions and cluster effects. For most small target groups the method 
is economically impractical. The telephone directory is increasingly shrinking to 
a residual list of older connections used by geographically immobile persons, who 
demonstrate a multitude of peculiarities compared to the population as a whole. It is 
therefore increasingly difficult to argue that weighting can compensate the obvious 
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biases. Otherwise, telephone directories offer only the name as selection criterion. 
For explorative purposes telephone directory samples stand out for their low cost 
and easy availability.

Weighting is also required in respondent-driven sampling and with the center 
sample technique. Weighting assumes the elements of underrepresented combina-
tions of categories to be representative of the entire corresponding category of pop-
ulation. Any violation of that assumption can actually worsen the bias of a sample. 
It certainly cannot compensate all the global or selective biases in a sample.

Apart from the undocumented, the Population Register includes all relevant 
groups. In theory it provides all the characteristics that identify migration back-
ground. Nonetheless, its use encounters a real difficulty: Although name and place 
of birth may be supplied, selection according to these characteristics is legally 
controversial. While many local authorities class this as permissible, legal experts 
consulted by the author regard it as a “gray zone.” Although researchers may under-
take post-hoc categorization of samples if in doubt, the attractive route of direct 
selection from the Population Register appears not unproblematic at the present 
time. Selection by citizenship is regarded as acceptable, but provides no viable sub-
stitute. Pending clarification of the legal situation, researchers are left to negotiate 
individually whether use of the two most useful characteristics is possible. Further-
more, the decentralized nature of the Population Register continues to create effort 
and expense. If there was a samplable national population register, one would have 
to worry less about other sources. Without such a solution, nationwide surveys are 
more or less unaffordable for small projects. For studies at city level or in selected 
settlement types the Population Register is the means of choice. This assessment of 
the German situation confirms the observations of Méndez and Font (2013, 276f.), 
who regard population registers as the best sampling frame in Europe. According 
to their criteria, the drawbacks of the German Population Register are  legal uncer-
tainty, lack of information about the country of birth of the parents of adults (which 
is crucial for clarifying generation status and is available for example in Sweden, 
Denmark, and the Netherlands), and age at immigration. In view of heightened 
public wariness in Germany about the collection of data that is not essential for 
administrative purposes, no change is to be expected here in the foreseeable future. 
But in comparison with the United Kingdom, France, and Italy, the options avail-
able to German researchers are actually comparatively good.

The Central Register of Foreigners excludes by definition significant parts of 
the population with migration background, including the best-integrated, so today 
one would no longer wish to call for it to be opened for research purposes. Findings 
in other countries suggest that ex-post weighting makes intercept point samples 
well suited to reach very specific populations that are not recorded in lists, as long 
as absolutely all members of the target group visit aggregation centers.



methods, data, analyses | Vol. 8(1), 2014, pp. 25-52 46 

It is well known that citizenship only incompletely represents migration back-
ground. The qualitative difference between non-citizens and immigrants weighs 
more heavily than the quantitative, as the best-integrated immigrants tend to be 
the ones that naturalize. Place of birth is indispensable for identifying Aussiedler 
and functions as a validating criterion for all first-generation immigrants. How-
ever, because any German-born child of a first-generation immigrant (or of later 
non-naturalized generations) belongs to the target population, place of birth abroad 
is insufficient as a sole criterion. The criterion that performs best overall is the 
name, which is why name-based methods have become established as the “standard 
instrument” (Haug, Müssig, & Stichs, 2009, p. 41) for immigrant surveys. Depend-
ing on the case, various methods are available for inferring origin from name. Con-
siderable scope for technological innovation remains, and all the methods are more 
or less error-prone, meaning that gross samples must always be overdimensioned. 
All the name-based techniques serve well as heuristic approaches, and consider-
ably reduce the cost and complexity of screening.

Nonetheless, the outcome of this review is sobering. There is in theory an 
ideal solution for sampling the population with migration background, namely 
via a multiplicity of Population Registers and name recognition, supplemented by 
citizenship and place of birth. But firstly, such samples are costly (and integration 
researchers must argue this assertively vis-à-vis funders). Secondly, the legal basis 
for gathering them is questionable. There is presently no acceptable methodologi-
cal repertoire to match the considerable public interest in integration. It remains to 
hope that political decision-makers understand this difficulty.

This contribution has not undertaken an international comparison, firstly 
for considerations of space, but also because for many countries there is insuffi-
cient literature on the availability of data on ethnicity in the available sampling 
frames, legal considerations affecting access, and experience from research prac-
tice. I would welcome an expansion of the systematization of sampling frames and 
demarcation criteria presented here to cover the situation in other countries.
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1 Introduction
The role of Islam has become a key public and political concern in recent years and 
this development has resulted in a growing interest in Muslim religiosity as the sub-
ject of empirical social research. How religious are Muslims? What influence does 
Muslim piety exert on political opinions? Is Muslim religiosity an obstacle to social 
integration? There is considerable demand for answers to questions like these, and 
to date several surveys have been carried out among Muslims living either in the 
Muslim world or in the Western diaspora (e.g. Pew Research Center 2007; Brett-
feld and Wetzels 2007; Hassan 2008). However, the results of these studies provide 
only limited insight into the aspects outlined above. There is still little knowledge 
about Islamic religiosity and its associations with other characteristics of Muslims. 
A basic prerequisite for investigating the varieties of Muslim religiosity is finding 
an adequate measurement instrument. Yet the measuring instruments applied so 
far appear to suffer from five main problems: I. A conception of Islamic piety as a 
one-dimensional construct, II. A one-to-one translation of Christian measures into 
Islamic terminology, III. Interpretation of research results within a framework of 
Western or Christian concepts of religiosity, IV. Use of indicators measuring more 
than religiosity, and V. A lack of statistical estimates of reliability and validity. In 
the following section these problems will be discussed in more detail.

1.1  Main problems of previous indicators measuring 
Muslim religiosity

I. Most research conceptualizes Muslim faith as an inherent monolithic bloc. Thus, 
Islamic religiosity appears to be a one-dimensional construct. Some studies use 
indicators that stress different single aspects of Muslim religiosity, e.g. belief in 
Allah, fasting at Ramadan, or just the religious self-assessment of the respondents 
(e.g. Mogahed 2009, Sen and Sauer 2006). Other studies adopt several indicators, 
combining them in an additive index (Kecskes 2000). However, the use of ever 
changing indicators to measure an imaginary one-dimensional Muslim religiosity 
unsurprisingly yields results that differ from study to study and even contradict 
each other: Whereas some observe a decline in religiosity (e.g. Meng 2004) oth-
ers argue that “Re-Islamization” is on the rise (e.g. Heitmeyer 1997). Furthermore, 
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Eilers et al. (2008) have already shown that the indicators used are not necessarily 
associated with each other1.

II. Another problem is that instruments measuring Christian religiosity are often 
simply translated into Islamic terminology. The following example is that of an 
item taken from an international study which is used as an indicator for Islamic 
belief based on Stark and Glock’s (1968) model of religiosity (Hassan 2008): “Only 
those who believe in the Prophet Mohammad can go to heaven”. The original word-
ing of the item developed by Glock to measure Christian religious belief is as fol-
lows: “Belief in Jesus Christ as Saviour is absolutely necessary for salvation”. How-
ever, unlike Jesus, Mohammad has no divine status. He is seen as a role model for 
Muslims rather than as somebody to be believed in. In fact, orthodox Muslims are 
opposed to celebrating Mohammad’s birthday because they perceive such an act as 
a form of polytheism. In short, a simple translation of indicators from the respective 
items of other religions can lead to measurement problems and to false interpreta-
tions of results.

Another example is the use of mosque attendance or membership of a mosque 
as an indicator for piety in the same way that church attendance is used in the 
case of Christian religiosity. It has been shown that church attendance is a good 
indicator for Christian religiosity (Jagodzinski and Dobbelaere 1993, Pollack and 
Pickel 2007). Here, religiosity coincides with church attendance. However, in Mus-
lim piety, mosque attendance has a genuinely different role. First, it remains highly 
linked to gender. It is mostly men who go to a mosque, e.g. for the Friday prayer. 
Second, mosque attendance is not an inherent part of Muslim piety as such. A pious 
Muslim is connected with Allah in a direct way and does not need the mosque or 
the Imam as an agent intermediary. Therefore, the mosque has a genuinely different 
role from that of the church. Furthermore, membership of a mosque is not compul-
sory as it is in the case of Christianity. Most Muslims, even very pious Muslims, are 
not formal members of a mosque.2

III. A further problem that stems from the translation of items from other religious 
cultures is that results are often interpreted within the framework of Christian or 
Western concepts of religiosity. One example that illustrates this problem is the 
common misinterpretation of a central finding that can be found in many studies: 
Pointing to the strong and stable belief in Allah that is found consistently for the 
great majority of Muslims3 (e.g Esmer 2002.) Islam is presumed to suffer from reli-

1 Huber has already dealt with this problem and developed a multidimensional instru-
ment which can be applied for different denominations as well as religiosity without 
denominational adherence (Huber 2003 and 2009).

2 As Tezcan (2008) states the role of the mosque is changing.
3 According to results of the World Value Survey 2000, these show that in Turkey, Egypt 

and Morocco over 90 percent of respondents say that God is important in their lives 
(categories 8 to 10). This figure did not decrease in 2005 (basis: own calculations).
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gious stagnation which is often interpreted as a lack of social progress and seculari-
zation4 (Bracke and Fadil 2008). Moreover, various studies falsely interpret agree-
ment on the part of Muslims with central aspects of Islam as an endorsement of 
orthodoxy (Hassan 2008). In Western approaches, orthodoxy is defined as “(…) the 
extent to which the traditional supernatural doctrines are acknowledged” (Glock 
1968). However, this is not true in the case of Islamic religiosity. As Pace (1998) 
states, being faithful is self-evident and natural within the Muslim population. This 
can be considered to hold true almost universally and represents an aspect shared 
by the great majority of Muslims. Secular Muslims as well as very pious Muslims 
can show the same degree of Islamic belief but may differ concerning other aspects 
of Muslim religiosity. Therefore, we are unlikely to find much variance when using 
indicators like the belief in Allah. However, a history of consistently strong belief in 
Allah does not mean that religious dynamics within Islam are absent. The focus on 
and expectation of familiar processes well known to exist in Christianity obstruct 
the view on other dynamics and variation that go beyond a traditional Christian 
outlook. 

IV. A fourth problem is the use of indicators measuring more than Muslim religios-
ity. Many items are in fact political in nature (Heitmeyer 1997) and can be traced 
back to a growing interest in political Islam and Islamism. For instance, the attitude 
toward the morality of Western societies (e.g. Brettfeld and Wetzels 2007) could 
be interesting as a possible correlate of Muslim religiosity, but should not form an 
integral part of an instrument measuring religiosity. Such an approach leads to a 
mix of several aspects somehow associated with Islam that fails to measure Muslim 
religiosity systematically based on a theoretical framework.  

V. A final problem associated with the studies mentioned here lies in the statistical 
methods that are employed. In many studies, important statistical measures of reli-
ability and internal validity of the scales are not reported at all (e.g. Hassan 2008). 
In addition to this general problem of missing statistical information, a further sub-
stantial problem can be found in typological measures which mostly employ Clus-
ter Analysis in order to analyze the structure of the included items: Here, not only 
are measures of reliability often missing, but also the possibilities of assessing the 
reliability of a typology remain very limited (see also Keskes and Wolf 1993). As a 

4 Today, the validity of the secularization paradigm is increasingly challenged in scien-
tific deliberations. “When the debate shifts to ‘Islam and secularisation’, such critiques, 
which revisit and re-articulate the paradigm of secularisation from within Sociology of 
Religion, are hardly taken into account (...)” (Bracke and Fadil 2008). However, Pickel 
has shown that the validity of the secularization thesis should not be rejected prema-
turely. According to his results the secularization thesis still explains best the current 
developments in religiosity in Europe. Only the evolutionary character of the theory 
has to be abandoned, as Pickel states (2009 and 2010).



57 El-Menouar: The Five Dimensions of Muslim Religiosity

consequence we do not know whether these items really measure the same theoreti-
cal construct, but also the instruments from different studies cannot be compared. 

1.2 Measuring Muslim religiosity: A new approach

In order to obtain an adequate instrument to measure Muslim religiosity, some 
important structural particularities must be taken into account. One aspect is the 
absence of a central religious institution, like the church, defining the ‘right belief’ 
in Islam. Instead, there are different theological views concerning the definition 
of the ‘right belief or piety’. These different points of views are all more or less 
accepted within the Muslim community (Rippin 2005, Calder 2007). Therefore, a 
multidimensional approach is needed in order to cover different facets of Muslim 
religiosity. In this respect, Glock’s five-dimensional model of religiosity is the most 
established one in the sociology of religion, even though there remains scientific 
controversy concerning empirical evidence5 for his model of religiosity (Roof 1979, 
Huber 2003). There are studies which have employed this model. While they can 
be seen as the first steps towards a systematic multidimensional approach towards 
measuring Muslim religiosity, they still have shortcomings comparable to those 
discussed above (e.g. Hassan 2008 as the most important study in this respect). An 
adjustment of the indicators used for the specific dimensions is needed as well as a 
reconsideration of the role of the dimensions according to structural particularities 
of Islamic piety.  

In this paper I use Glock’s theoretical model as a heuristic tool in order to 
measure the different aspects of Muslim religiosity. In particular, a new role is 
given to the dimension of secular consequences. Whereas in other denominations 
this dimension is not a genuinely religious one (Stark and Glock 1968, Huber 2003), 
in the case of Islam it is considered to be an integral part of religiosity and as 
important and unique as the other four dimensions. The observance of religious 
norms in everyday life does not simply follow from the other four dimensions of 
religiosity (belief, ritual practice, experience and knowledge) but instead represents 
a different level of Muslim piety. This is of great importance if one seeks to capture 
the heterogeneity of Muslim religiosity beyond the bipolar axis of religiosity vs. 
non-religiosity. Islam is generally defined as a religion of orthopraxy and there-

5 Huber (2009 and 2003) recently applied Glock’s multidimensional approach to the 
measurement of religiosity in intercultural studies. According to his results the multi-
dimensional structure of religiosity can be confirmed across various religions. This in-
strument is especially useful when comparing different denominational groups or dif-
ferent countries with varying religious backgrounds. However, in order to capture the 
variance within one denominational group a more specific measure is needed (Krämer 
2009). Therefore, it is important to assess the role of specific Islamic norms for every-
day life and not only religious norms in general. In the latter case we would gain only 
little variance among pious Muslims.
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fore differences should be manifested in the degree to which religious norms are 
observed in everyday life. This is to be understood as a counterpart to Christian 
orthodoxy (Ruthven 2000). 

The paper is organized as follows: First, the indicators employed for the single 
dimensions will be discussed. Second, results of a survey on religiosity carried out 
among Muslims living in selected German cities will be presented. 

The dimensional structure of Muslim religiosity will be analyzed using prin-
cipal component analysis (PCA). Finally, the validity of the new instrument will be 
tested. 

2 Data
A precondition for the development of scales is to have a sample of the target pop-
ulation of adequate size and heterogeneity in order to cover different patterns of 
religiosity. Only in this way can the multidimensional structure of religiosity be 
unfolded. If only members of a specific religious community with relatively similar 
religious patterns were surveyed, this would affect the results and lead to a low 
dimensional solution (see also Huber 2003). This is why it is of high importance to 
capture the heterogeneity of the target population in the sample as well as possible.

The data used in this study were collected during a university research project 
in the spring of 2009. Between February and April, 228 Muslims living in selected 
German cities in North Rhine Westphalia (mainly Dusseldorf, Cologne and Bonn) 
were surveyed. A self-administered survey design was used. In order to achieve 
high religious heterogeneity in our sample, we employed a multi-staged sampling 
procedure as it is common in order to survey rare populations with no existing sam-
pling frame (Kalton 2009). At the first stage different locations were selected where 
Muslims tend to congregate. The aim was to oversample  religious Muslims as it 
is assumed that the variety of religious patterns is larger among religious Muslims 
compared to less religious Muslims. We therefore used two sampling strategies: 1. 
Sampling in Mosques after Friday prayer and at special events in order to achieve 
an oversample of religious Muslims. 2. Sampling at non-religious locations in order 
to recruit also secular or non-practicing Muslims. 

1. In order to achieve an oversample of religious Muslims, we selected differ-
ent Mosques and classified them depending on their associational affiliation. As 
the religious orientation of the different mosque associations differ, we employed a 
quota sample. The highest concentration of visitors occurs for the Friday prayer, so 
we distributed questionnaires when the visitors were leaving the Mosques. Depend-
ing on the number of visitors, we implemented a random selection procedure: If 
there were many persons we gave questionnaires to every third, if there were only 
a few then everyone received a questionnaire. For the reason that mostly male 
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Muslims go to the Mosque for the Friday prayer, we also went to special religious 
events, in which also or only Muslim women take part.

2. In order to recruit also secular or less religious Muslims to cover the other 
end of the religious pole, we selected different locations. First, we selected districts 
with a high proportion of Muslim residents. Afterwards we selected different loca-
tions in these districts as Turkish or Arabic supermarkets and restaurants in order 
to distribute the questionnaires. Second, we distributed questionnaires to Muslim 
students at Dusseldorf University and at consulates of countries with a majority 
Muslim population. 

The obtained sample has the following demographic characteristics: Most of 
the respondents (63.2 percent) are of Turkish descent, who make up by far the great-
est proportion of Germany’s Muslim population. Around 24 percent arrived from 
North African countries like Morocco, Tunisia or Egypt. Another 12.7 percent are 
of different origin. Almost half of the respondents have German citizenship. 

Table 1 shows the frequency distribution of the different ethnic groups in 
terms of age, education and gender. The sample is biased in terms of education and 
sex. Highly educated Muslims are overrepresented, as are males. 

Table 1:  Demographic characteristics of the sample (N=228)

Migration background

Turkish 
(N=144)

N. African 
(N=55)

Other 
(N=29)

Age
below 30 29.2 36.4 34.5
30 to 44 45.1 34.5 44.8
45 to 59 13.9 21.8 10.3
60 and older 11.1 1.8 0.0
n.a. 0.7 5.5 10.3

Sex
male 65.3 63.6 75.9
female 34.7 34.5 24.1
n.a. 0.0 1.8 0.0

Education
still in education 3.5 3.6 0.0
no education/primary school 14.6 1.8 0.0
low (up to 9 years) 18.1 12.7 10.3
medium (10 years) 16.7 12.7 10.3
high (12/13 years) 41.7 56.4 62.1
other 0.7 5.5 13.8
n.a. 4.9 7.3 3.4
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In order to check the religious heterogeneity of the obtained sample, we com-
pared the religious self-assessment of the Turkish subsample with the results of 
a representative study on residents of Turkish origin (see table 2). The compari-
son shows that “very religious” Muslims are overrepresented in our study as was 
intended. However, there is also a viable proportion of less religious Muslims with 
25% assessing themselves as rather not religious or “not religious at all”. Therefore, 
the precondition of a heterogeneous sample is fulfilled in this study as explained 
above. 

3 Theoretical considerations and the selection of 
indicators

Charles Glock’s (1962) multidimensional model of religiosity serves as a heuristic 
tool in order to separate different aspects of Muslim religiosity. Glock differenti-
ates between five relatively independent dimensions and claims that these cover 
all possible forms of religious expressions to be found in all world religions. These 
are the ideological dimension, which he calls ‘belief dimension’ in his later work. 
This dimension contains the agreement with basic belief contents of a religion, 
e.g. the belief in God. The ritualistic dimension is divided into the sub-dimensions 
ritual and devotion. The assumption is that the highly formalized rituals performed 
mainly in the public do not necessarily coincide with private, informal and spon-
taneous acts of worship. Furthermore, he distinguishes between an experience 
dimension, a knowledge dimension and a dimension of secular consequences. The 
latter was later excluded from the model (Stark and Glock 1968). It is not clear 
whether the impact a religion has on the everyday life of its adherents is part of a 
religious commitment or whether it simply follows from such a commitment. This 
could be true in the case of some denominations but not in that of Islam. As will be 

Table 2:  Oversample of very religious Muslims

own study ZfT*

very religious 29.2 17.2

rather religious 45.1 50.9

rather not religious 13.9 22.7

not religious at all 11.1 4.5

n.a. 0.7 4.6

basis: N=146, respondents of Turkish origin 
*Zentrum für Türkeistudien, 2007 North Rhine-Westphalia (Center for Turkish Studies)
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shown below, religious norms regulating the everyday life of Muslims are of great 
importance in assessing Muslim religiosity. It represents the counter dimension for 
orthodoxy, which is measured by the belief dimension in the case of Christian reli-
giosity. This important aspect has received inadequate attention in research to date.  
In the following sections, the indicators employed to measure the single dimensions 
will be discussed briefly.

Belief 
The basis of religiosity is the agreement with the central contents of belief of a spe-
cific religion (Glock 1969). The main contents of religious belief within Islam are, 
on the one hand, the unquestioned belief in the existence of Allah and, on the other, 
the belief in the Quran as the pristine words of Allah (Ruthven 2000). Additionally, 
the respondents were asked to what extent they believe in the existence of Jinn, 
angels and other creatures found in the Quran. 

Ritual 
Following Waardenburg (2002), the central religious rituals as described by the five 
pillars of Islam belong to the primary signs of Islam that are accepted by Muslims 
worldwide even when they are not performed. The five pillars contain more than 
religious rituals. Additionally, they include the statement of belief and the religious 
donation (zakat), which are related to other dimensions according to Glock. In the 
course of the empirical analysis we will see whether these aspects belong together 
or not. In order to measure the ritualistic dimension, I used the frequency of per-
forming the ritual prayer (salat), the pilgrimage to Mecca, fasting during the holy 
month of Ramadan, and celebrating the end of the fasting during Ramadan (eid 
sagir)6. 

Devotion
As indicators to measure the practice of religious devotion, I used the frequency of 
praying personally to Allah (dua) and the frequency of reciting the basmala. Every 
prayer opens with this formula and pious Muslims generally recite it before carry-
ing out important tasks in everyday life. In this way, the believer places his action 
under Allah’s protection and requests that they be successful (Khoury et al 1991). 
These are acts of worship outside formalized and social rituals. The believer carries 
them out in privacy and spontaneously. 

6 Mosque attendance is not included into the dimensional measure because it is no in-
tegral part of the central rituals but a suggestion (Rippin 2005). Furthermore, mosque 
attendance is associated with sex and therefore is not an appropriate measure.
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Experience
Glock (1969) assumes that a religious person will one day experience a religious 
emotion. As Stark (1965) emphasizes, the aspect of a perceived communication 
with a supernatural agency is a characteristic of religious experience. Particularly 
in popular Islam (Waardenburg 2002), communication with the divine is very 
common. As Waardenburg points out: “(...) not knowledge but participatory experi-
ence (…)” (Waardenburg 2002: 67) is of major concern in popular Islam. Extraor-
dinary things or happenings are perceived as signs from beyond (ibid.). Bad or 
good incidences are often ascribed to Allah, who is believed to reward or punish 
human behaviour in this world. This corresponds with the subtype of responsive 
religious experience where “(...) the divine actor is perceived as noting the presence 
of the human actor” (Stark 1965). Followers of more orthodox traditions in Islam 
– especially younger generations who show a more rational approach to Islam - do 
not believe that Allah punishes in this world but rather in the next (Waardenburg 
2002, Mihciyazgan 1994). Therefore, this dimension not only measures the degree 
of religiosity but is also able to differentiate between different types of religious 
orientations. 

In order to measure the experiential dimension, I included the two subtypes 
of “confirming” and “responsive” religious experience as emphasized by Stark and 
Glock (1968). The confirming experience, characterized as a sense of the presence 
of the divine actor, was measured by the following item: “Do you feel the presence 
of Allah?” In order to measure responsive religious experience, the respondents 
were asked the following questions: “Have you ever felt that Allah communicates 
with you?”, “Have you ever felt a sense of being rewarded by Allah?” and “Have 
you ever felt a sense of being punished by Allah?”. 

Knowledge 
Some knowledge of religious contents is expected to be held by believers in all reli-
gions (Glock 1962). As Glock (1962) emphasizes, it is extremely difficult to decide 
which religious contents matter in every single denomination. This is even more 
difficult in the case of Islam. Given the absence of a central religious authority in 
Islam, the focus can vary. Generally, the contents of the Quran and the Sunnah7 
are the main sources of Islamic knowledge and it is expected that believers know 
a minimum of these contents (Waardenburg 2002). But which knowledge really 
matters for individual Muslims is not fixed. Therefore, I decided to let the respond-
ents assess their knowledge concerning firstly, the contents of the Quran, secondly, 
concerning the life and actions of the prophet Mohammad, and thirdly, concerning 
Islam in general. 

7 The Sunnah contains the sayings and living habits of Mohammad.
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Consequences 
Religious law has a predominant function in Islam (Schacht 1993). It does not only 
give guidance to the correct performance of the religious rituals, but also regu-
lates the everyday life of the believers. The observance of those norms is not to be 
interpreted solely as a consequence of religiosity even when such norms relate to 
the everyday life of the believers. Their observance is to be understood as religious 
worship itself, which is a crucial point. For this reason, the dimension of secular 
consequences should be conceptualized as an integral part of religiosity in Islam. 
Especially within the group of pious Muslims, key differences should appear con-
cerning specific religious norms. The Sunni Islamic tradition mostly consists of 
religious norms regulating individual and social life. This is the primary source of 
discussion among Islamic scholars, often leading to different opinions and norms 
concerning the same issue. This is shown for instance by the different schools of 
Islamic jurisprudence. Regarding dietary rules, it can be stated that most of the 
scholars more or less agree. The prohibition of eating pork is more or less self-
evident and the great majority of Muslims have not been eating pig meat even at 
times when they were not performing other ritual duties. Even if the degree to 
which observance of the rules prohibiting the consumption of meat which is not 
halal (slaughtered according Islamic norms) and those of drinking alcohol var-
ies from one believer to the other, these examples are accepted in fully as reli-
gious norms among the Muslim community. Similarly, the compulsory religious 
donation (zakat) is unquestioned as part of the five pillars of Islam. By contrast, 
issues concerning the most important aspects of Islamic morality – namely family 
and gender relations – are continued subjects of debate. A strict interpretation of 
key religious sources prohibits the interaction between women and men who are 
not family members. This led to the spatial segregation of the sexes in the public 
sphere, for instance in Saudi Arabia and in Iran; but this interpretation can also 
manifest itself in the separate celebration of collective ceremonies like weddings 
or funerals including in secular countries (Yazbeck Haddad and Lummis, 1987). 

A similar issue is the prohibition of the act of touching hands between unre-
lated men and women, due to the possible sexual overtone of such an act. In extreme 
cases this leads to an avoidance of hand shaking with the opposite sexes (ibid.). 

In recent decades, other topics have been a matter of concern within the Mus-
lim community. There is an ongoing discussion on whether listening to music 
is halal or haram. Initially, this discussion began as a critique of Sufism and its 
practice on the part of Wahhabi scholars. Music plays a major role in most of the 
Sufi brotherhoods (Schimmel 2003). Otterbeck (2008) differentiates between three 
main positions regarding this issue: First, that of the moderates, who say that music 
in itself is not forbidden. This point of view argues that it is the aspects accompa-
nied by music which must be assessed as a matter of haram and halal (e.g. sexual 
excitement), not music itself. Second, that of the hard-liners, who strictly refuse 
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music in general. And third, the position of liberals, who are opposed to all forms 
of censorship (ibid.).

In order to measure the degree of religious norms influencing the daily actions 
of believers, I used indicators from the different areas mentioned above: 1. Dietary 
rules: eating of halal meat (slaughtered following Islamic rules) and consumption 
of alcohol, 2. Paying religious donation (zakat), 3. Gender issues: segregation of the 
sexes and avoidance of hand shaking with the opposite gender, 4. Entertainment: 
opinion on whether a Muslim is allowed to listen to music or not. 

Table 3 gives a summary of the indicators employed in order to measure dif-
ferent aspects of Muslim religiosity. The abbreviations of the items, which are 
ordered according to their adherence to the theoretical dimensions, will be used in 
the following sections.

Table 3:  Indicators used for the single dimensions of religiosity 

Dimension Code Item

Belief B1 Belief in Allah
B2 Belief in the Quran as the unchanged revelation
B3 Belief in the existence of Jinn, Angels etc.

Ritual R1 Frequency of performing the ritual prayer
R2 Pilgrimage to Mecca
R3 Fasting during Ramadan
R4 Celebrating end of Ramadan

Devotion D1 Frequency of personal prayer to Allah
D2 Frequency of recitation of the Basmala

Experience E1 Feeling: Allah is close
E2 Feeling: Allah tells you something
E3 Feeling: Allah is rewarding you
E4 Feeling: Allah is punishing you

Knowledge K1 Knowledge of Islam in general
K2 Knowledge of the contents of the Quran
K3 Knowledge of the life and actions of the prophet

Consequences C1 Drinking alcohol
C2 Eating halal meat
C3 Avoiding shaking hands with opposite sex
C4 Sex segregation at marriages and other celebrations
C5 Muslims should not listen to music
C6 Religious donation (zakat)



65 El-Menouar: The Five Dimensions of Muslim Religiosity

4 Results 
In the first section of this chapter the dimensional structure of the indicators dis-
cussed above will be explored. In order to analyze whether the dimensional struc-
ture of Muslim religiosity resembles the suggested model by Glock, an explora-
tive method is used. Principal component analysis8 with non-orthogonal rotation 
(oblimin) was performed in order to determine the dimensional structure of the 
items.9 The following criteria were used to classify the items: 1. Communalities 
above .5, 2. Component loadings above .5, 3. Clear relation to one component.  
Additionally, the reliability of the solution was analyzed employing Cronbach’s 
Alpha. Cronbach’s Alpha equal or higher than .8 is an estimate for high reliabil-
ity. Items will be excluded if a better estimate of Cronbach’s Alpha can thus be 
obtained. 

In the second part, the internal validity of these components will be analyzed 
testing selected assumptions concerning religiosity.

4.1 Dimensions of Muslim religiosity

The solution of an overall principal component analysis supports the multidimen-
sional structure of Muslim religiosity. Five separate dimensions with an Eigenvalue 
higher than one could be obtained. Table 4 shows the component loadings of the 
items on the single dimensions. 

Most of the items clearly belong to one component, even when some items have 
component loadings between .3 and .4 on a second dimension. Three items appear 
problematic. These are, first, the item “celebration of breaking the Fast” (R4), 
which has component loadings lower than .5. For this reason, it will be excluded 
from further analysis. One reason is probably that the celebration of breaking of the 
fast at the end of Ramadan (eid al-fitr) has more or less the same status as Christ-
mas or Easter, and participation in it is not an appropriate indicator for religiosity. 
The second item with unsatisfactory estimates is item C6, measuring the frequency 
at which the religious donation (zakat) is made. The dependency of this donation on 
one’s financial situation possibly makes it a weak indicator. The communality and 
therefore explained variance is very low for this item. This item will thus also be 
excluded from further analysis. The third problematic item is item C4, asking for 
the necessity of gender segregation. It has quite high component loadings (.44 and 
.57) on two components. Due to theoretical considerations, this item will be associ-
ated to component five (see section 3). 

8 The number of selected dimensions depends on the Kaiser criterion. 
9 Additionally, a Categorical Principal Component Analysis (CatPCA) was employed in 

order to check the stability of the solution. The solution of CatPCA and PCA are almost 
the same.
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Looking at the dimensional structure of the items, two of the components are 
the same as Glock suggests in his model. These are the experience dimension (com-
ponent 4) and the knowledge dimension (component 3). Furthermore, a distinct 
dimension measuring religious norms could be obtained, as previously assumed. 
This is the fifth dimension. Here, the items related to gender relations and popular 
media are placed. Those related to dietary rules are associated to a different com-
ponent. They are highly associated with religious rituals, as set out by the five pil-
lars of Islam. For this reason, I have termed this dimension (component 2) “central 
duties”. It contains, more or less, those religious duties upon which the majority of 
pious Muslims agree. The norms concerning gender relations and music go further 

Table 4:  Five dimensional solution of PCA1) 2) 

Component loadings on dimension

Items 1 2 3 4 5 communalities

B1 0.929 0.783
B2 0.900 0.861
B3 0.733 0.724

D1 0.598 0.608
D2 0.717 0.763

R1 0.674 0.673
R2 0.727 0.571
R3 0.740 0.729
R4 0.438 0.341 0.423

E1 0.659 0.591
E2 0.793 0.690
E3 0.854 0.691
E4 0.824 0.802

K1 0.850 0.761
K2 0.898 0.796
K3 0.829 0.710

C1 -0.687 0.578
C2 0.500 0.586
C3 0.697 0.591
C4 0.442 0.565 0.681
C5 0.793 0.627
C6 0.594 0.425

1) component loadings above .3 displayed only 
2) oblimin rotated solution, pattern matrix
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and measure a more orthodox kind of religiosity. Therefore, component five will be 
called “orthopraxis”. The first dimension contains items measuring religious belief 
as well as devotional practice and confirming religious experience. This component 
will be called “basic religiosity”. In the following sections the obtained dimensions 
will be described and interpreted in depth. Further analysis to assess the reliability 
of the single dimensions will also be carried out.

Basic Religiosity
The first dimension contains all items of religious belief and devotional practice. 
This means that religious belief cannot be observed independently of practice. 
Belief is followed by a minimum of devotional religious practice like personal 
prayer beyond formalized rituals. Additionally, it would appear that some kind of 
religious experience is needed to confirm Islamic belief. Belief is accompanied by 
a feeling of an omnipresence of Allah, which is supported by the item “feeling the 
presence of Allah” loading on the same component. This item was related to the 
dimension of religious experience theoretically; yet clearly it measures a different 
aspect of Muslim religiosity. Therefore, no pure belief on a cognitive level could be 
detected. Instead, a form of core religiosity exists, expressing a general religious 
commitment. However, the performance of general rituals does not necessarily fol-
low from this. It represents religiosity on an individual level. Communal aspects or 
collective religious rituals are not part of it. This dimension is mostly characterized 
by the item “there is no doubt that Allah does exist”, with the highest component 
loading. The reliability of this scale is supported by a pretty good estimate of Cron-
bach’s Alpha (0.90). This dimension is termed basic religiosity because it is a pre-
condition for the other dimensions. On the other hand, the other dimensions cannot 
be deduced from it. For this reason, basic religiosity must be regarded as separate.

Central Religious Duties
The second dimension expresses the observance of central religious duties. It con-
sists more or less of the observance of the “five pillars of Islam” and additional 
basic norms: the ritual prayer, fasting on Ramadan, the pilgrimage to Mecca and 
dietary rules. Accordingly, the adherence to formalized rituals goes hand-in-hand 
with the observance of some basic religious norms. As discussed before, these 
norms concerning dietary rules gained the status of natural Islamic duties. This can 
also be observed empirically. In contrast to the first component measuring Muslim 
piety on an individual level, the second measures piety on a collective or social 
level. The religious practices characterizing this dimension have in common, that 
they are performed mainly together with others. They have a communal character.  
Additionally, it contains only overall accepted Muslim practices and therefore is 
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separate from an orthodox kind of piety. For this reason, this component is called 
central duties. With a reliability estimate of .812, this instrument can be considered 
highly reliable. 

Religious Experience
As Glock assumes for all religions, an independent dimension measuring religious 
experience for the case of Muslim religiosity could be obtained as well. As sug-
gested by Stark (1965), I differentiated between confirming and responsive reli-
gious experience. The three items related to responsive religious experience make 
up their own dimension.10 Therefore, only experiences including some kind of per-
ceived communication with the Divine, which exceeds a vague feeling of such a 
presence, can be separated accurately. The statistical estimates confirm the reliabil-
ity (Cronbach’s Alpha = .81) of this scale.

Religious Knowledge
The dimension of religious knowledge also corresponds with Glock’s model. All 
three items measuring the extent of religious knowledge highly correlate with the 
same dimension. The reliability of the scale is high, with a Cronbach’s Alpha esti-
mate of 0.83.

Orthopraxis
The consequential dimension of religiosity has an important and distinct role 
within Muslim religiosity. The influence of Islam in the everyday life of believers 
is not only a consequence of the other dimensions, as Glock puts it, but an own act 
of worship in and of itself. The degree to which Islam structures the everyday life 
of believers beyond the standardized religious rituals gives insight into different 
conceptions of piety within the Muslim community. Whereas some rules, such as 
those governing diet, are highly standardized and belong to the central duties as 
discussed above, other religious norms should be differentiated, as suggested by the 
empirical results. Religious norms organizing gender relations make up a distinct 
dimension that cannot be explained by the other dimensions of Muslim religiosity. 
These constitute a separate dimension. In contrast to Glock’s suggestion to exclude 
this dimension from the model, its independent status is confirmed. Within the 
same dimension we find the item of whether a Muslim should listen to music or 
not. This dimension expresses the degree of orthopraxis which corresponds with 
orthodoxy in the case of Christian religiosity.  

10 The item E1 measuring confirming religious experience is related to basic religiosity 
as explained above.
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The reliability of this dimension is not very high (Cronbach’s Alpha of .64), 
but due to the number of indicators it is satisfactory. Clearly, more appropriate 
measures for this dimension need to be developed in order to improve its reliability.

As a last step, five PCA’s were carried out in order to re-check the mono dimen-
sionality of every dimension and to save the component values of every respondent 
on these dimensions. All five PCA’s provide mono dimensional solutions with high 
estimates. Component 1 containing the indicators belief, devotion and confirming 
religious experience, which measure basic religiosity, explains 70 percent of vari-
ance. The component loadings vary between .76 and .93. Component 2 containing 
religious rituals and dietary rules measuring central duties of Islam explains 63 
percent of variance, the component loadings vary between .76 and .85. The third 
component measuring responsive religious experience explains 73 percent of vari-
ance, the component loadings vary between .83 and .90. Component 4 measur-
ing religious knowledge explains 75 percent of variance with component loadings 
varying between .84 and .89. The fifth and last component measuring orthopraxis 
explains 59 percent of variance, the component loadings vary between .70 and .82. 

Table 5 summarizes the main characteristics of the obtained dimensions of 
Muslim religiosity.

Table 5:  The five dimensions of Muslim religiosity 

basic religiosity central duties experience knowledge orthopraxis

religiosity on an 
individual level

differentiates be-
tween believing 
and not believing 
Muslims

contains:
  belief
  devotion
  sense of om-
nipresence of 
Allah

Religiosity on a 
collective level

differentiates be-
tween practicing 
and not practic-
ing  Muslims

contains:
  ritual prayer
  fasting at Ra-
madan

  pilgrimage to 
Mecca

  observance of 
dietary rules

responsive reli-
gious experience

contains:
  sense that 
Allah… 

  communicates 
with oneself

  punishes beha-
vior

  rewards beha-
vior

There is no fixed 
set of knowledge 
expected to be 
known by believ-
ers

contains self-
assessment of 
knowledge:
  Islam in general 
  contents Quran
  contents Sunna

Counterpart to 
orthodoxy in 
Christianity

contains obser-
vance of strict 
religious norms:
  gender relations
  music
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4.2  Associations between the dimensions of Muslim 
religiosity

Each of the five dimensions of Muslim religiosity represents a different facet of 
piety. Therefore, each of them is separate from the others and provides insight to 
religiosity from a different perspective. However, they only mirror Muslim religi-
osity as a complete picture when looking at all of them simultaneously. Although 
conceptually the dimensions might be distinct, it is to be assumed that they are 
correlated in the real empirical world. Table 6 shows the correlation matrix of the 
five dimensions of Muslim religiosity. The correlation coefficients show, that some 
of the dimensions highly overlap on an empirical level. This is the case especially 
for dimension 1 and 2 which have almost 50% of common variance. Therefore, 
religiosity on a collective level is highly connected to individual religiosity. Also, 
we find a rather high correlation between the dimension of ritual duties and ortho-
praxy with r=.59. Orthopraxy and basic religiosity are less connected to each other 
with r=41. The dimensions of religious experience and religious knowledge are less 
correlated with the other measures of religiosity (with correlations ranging from .16 
to .46), whereas religious experience is mostly connected to individual piety (basic 
religiosity), and religious knowledge to collective piety (central duties). This shows 
that religious experience as an individual experience is based on belief and devo-
tional religious practice to a certain degree. In contrast, the observance of religious 
duties requires some knowledge about religious contents and the performance of 
formalized rituals. However, religious knowledge and religious experience are 
more or less uncorrelated. 

The overall structure of the correlation matrix indicates that there are two 
main approaches of Muslim religiosity: 1. some kind of spiritual religiosity based 
on individual communication with the divine and religious experience, and 2. a 
more formalized kind of religiosity based on social rituals. This corresponds to the 
two main lines of interpretation of Islamic key sources by Muslim scholars (see 
Rippin 2007). The first is based on a mystic interpretation represented ideal typical 
for Sufism. The second is based on a legal interpretation of the key sources repre-
sented ideal typical for the Islamic jurisprudence. 

The interrelations of the five dimensions should be investigated in more detail 
in further research. 
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4.3 The validity of the dimensions

In order to evaluate the internal validity of the obtained dimensions, I test some 
assumptions about expected associations between religious factors. The assump-
tions are self-evident and will not be explained in detail for this purpose. Thus, 
the latent variables obtained by the five PCAs are used. The latent variables have a 
mean value of 0 with a standard deviation of 1. 

Assumption 1: The higher the value on the single dimensions of religiosity, the 
higher the self-assessment of religiosity.

In order to see if there is congruence between perceived and measured religiosity, 
which should be the case, I compare the mean differences on the five dimensions 
between those assessing themselves as religious and those who do not. As is shown 
in table 7, the mean differences for all five dimensions are highly significant on 
a 1 percent level. The highest associations with religious self-assessment11 could 
be obtained for the dimension of basic religiosity (Eta=0.69) and central duties 
(Eta=0.61). This means that it is belief and private worship which determines the 
definition of ‘religious’ most; this, in turn, supports the label of this dimension as 
being the base of religiosity.

Another interesting result is that the relation between religious self-assessment 
and the five dimensions is not ordinal in all cases. Especially in the case of religious 
experience the mean for ‘very religious’ (-0.09) is lower than for ‘rather religious’ 
(0.25). This means that Muslims with a high degree of religious experience tend to 
assess themselves as less religious compared to those with a lower degree of reli-
gious experience. I assume that the self-assessment depends on the peer group the 
respondents have in mind. If we consider the two approaches to Muslim religiosity 

11 Question: “As how religious would you assess yourself? Very religious, rather reli-
gious, rather not religious or not religious at all?”

Table 6:  Correlation Matrix of the five dimensions of Muslim religiosity 

basic religiosity central duties experience knowledge orthopraxis

basic religiosity 1 0.70** 0.46** 0.22** 0.41**

central duties 1 0.32** 0.41** 0.59**

experience 1 0.16* 0.23**

knowledge 1 0.29**

orthopraxis 1

** p<0.01; *p<0.05
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mentioned in the former section, those Muslims defining their piety mainly through 
religious experience (spirituality) might see themselves as less religious compared 
to those strictly observing the central religious duties. 

Assumption 2: The higher the values on orthopraxis (dimension 5), the more 
important religious rules are for everyday life.

The observance of religious norms in everyday life should be accompanied by 
assessing religious rules as being important for everyday life. This assumption can 
be confirmed in this study (see table 8). The association between both variables is 
quite high with Eta=0.55 on a highly significant level (p<0.001). Compared with 
the self-assessment of religiosity, the importance of religious rules12 is a better 
predictor for orthopraxis. Nevertheless, the association with basic religiosity and 
central duties is still higher. This is an indication that perceived observance of reli-
gious rules must not coincide with orthopraxis. Due to different interpretations of 

12 Question: “How important are religious rules in your everyday life? Very important, 
rather important, rather not important, not important at all?”

Table 7: Mean differences between the five dimensions of religiosity in asso-
ciation to the religious self-assessment 

basic  
religiosity

central  
duties

experience knowledge orthopraxis

very religious mean 0.22 0.63 0.09 0.54 0.59

N 37 39 36 38 34

Std 0.84 0.53 0.98 0.95 1.18

rather religious mean 0.27 0.14 0.25 0.06 0.01

N 126 136 122 137 116

Std 0.39 0.82 0.82 0.88 0.93

rather not  
religious 

mean -0.77 -0.97 -0.56 -0.60 -0.61

N 33 35 35 36 34

Std 1.38 1.05 1.20 0.95 0.61

not religious 
at all 

mean -3.71 -2.41 -1.72 -1.39 -0.80

N 5 5 6 6 6

Std 1.10 0.29 0.39 1.53 0.40

Eta 0.69** 0.61** 0.43** 0.41** 0.39**

** p<0.01



73 El-Menouar: The Five Dimensions of Muslim Religiosity

what religious rules may be, self-assessment seems to be a very subjective measure. 
The comparability of those subjective measures is doubted. 

Assumption 3: The higher the values on the single dimensions of religiosity, the 
more frequent the mosque attendance at several occasions (for the ritual prayer, 
to listen to religious talks, to spend spare time).

Even when mosque attendance is not a direct religious duty for believers, it rep-
resents the physical presence of Muslims in a given place. Therefore, it can be 
declared as a source of Muslim identity (Rippin 2005). Muslim men in particular 
are expected to attend the Friday noon prayer in a mosque (ibid.). However, more 
and more women participate in mosque activities in addition to the classical Friday 
prayer. Such activities include religious talks held by Muslim scholars or by Imams, 
or the organization of leisure activities, which are open for male and female Mus-
lims, even when there is gender segregation. It can be assumed that the higher the 
values on the dimensions of Muslim religiosity, the more frequently respondents 
will participate in these activities in a mosque. With regard to mosque attendance 
for the purpose of performing the ritual prayer, this is confirmed for all five dimen-

Table 8: Mean differences between the five dimensions of religiosity in asso-
ciation to the importance of religious rules for the everyday life

basic  
religiosity

central  
duties

experience knowledge orthopraxis

very important mean 0.41 0.62 0.23   0.23   0.59

N 84 88 80 88 79

Std 0.17 0.43 0.81 0.94 0.97

rather important mean 0.22 0.00 0.22 0.00 -0.29

N 80 84 77 86 73

Std 0.41 0.79 0.90 0.91 0.84

rather not  
important

mean -0.92 -1.15 -0.74 -0.51 -0.75

N 27 34 32 34 27

Std 1.32 1.01 1.09 1.17 0.54

not important 
at all

mean -3.20 -2.17 -1.75 -0.38 -0.97

N 9 8 8 8 9

Std 1.43 0.40 0.37 1.41 0.30

Eta 0.80** 0.73** 0.50** 0.26** 0.55**

** p<0.01
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sions, whereby the correlation is highest for the dimension of central duties and 
lowest for the dimension of religious experience (see table 9). Overall, the correla-
tions are lower for mosque attendance to listen to religious talks and to spend spare 
time. These even become insignificant for the case of religious experience. An 
exception is the dimension of orthopraxis. In this case, it is the other way around: 
The associations of orthopraxis and the frequency of going to a mosque to listen to 
a religious talk or to spend spare time are slightly higher than mosque attendance to 
perform the ritual prayer. This is an indication of stronger links to mosques on the 
part of Muslims following orthodox norms in general.

5 Discussion
In this paper I applied a multidimensional approach in order to measure differ-
ent dimensions and thus the diversity of Muslim religiosity. Starting with Glock’s 
model of religiosity, indicators for single dimensions (belief, ritual, devotion, expe-
rience, knowledge, and secular consequences) were derived on the basis of scien-
tific literature on Islam. Glock’s model served as a heuristic tool to separate differ-
ent aspects of religiosity. In the course of the analysis, an explorative approach was 
taken in order to check whether the structural organization of the items follows a 
different pattern from the one Glock suggests. Due to the particularities of differ-
ent denominations, such divergence was to be assumed. Indeed, the results show 
a slightly different organization of the items. Five different dimensions of Mus-
lim religiosity could be obtained. The first dimension consists of items measuring 
belief and devotional practice as well as the feeling of a divine omnipresence. A 
sole belief dimension was thus not found in this study. Belief is highly interrelated 

Table 9: Correlations of the five dimensions of religiosity and Mosque attend-
ance (Pearsons R)

Mosque attendance basic religiosity central duties experience knowledge orthopraxis

  to pray 0.44** 0.62** 0.18** 0.27** 0.42**

  to listen to religious 
talk 0.37** 0.58** 0.16* 0.32** 0.46**

  to spend spare time 0.24** 0.44** n.s 0.25** 0.45**

N 201 215 199 217 190

** = p<0.01 
*   = p<0.05 
n.s.= not significant
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with private and non-formalized acts of worship and a sense of the existence of the 
divine. This dimension is termed basic religiosity. It represents a minimum com-
mitment on an individual level and is therefore the basis of Muslim religiosity in 
general. However, the other dimensions do not necessarily follow from it. Distinct 
from the first, a second dimension measures the observance of central religious 
duties mainly covered by the five pillars of Islam. Here, we find the performance of 
the ritual prayer, fasting at Ramadan, the pilgrimage to Mecca, and the observance 
of some dietary rules, which represent highly formalized religious practices on a 
collective level. The third dimension follows Glock’s dimension of religious experi-
ence and involves indicators measuring responsive religious experience. In order 
to measure the extent of religious knowledge, I employed a subjective measure. 
The respondents assessed their own knowledge concerning Islam in general, the 
life of the prophet (sunna) and the contents of the Quran. The results confirm that 
these indicators make up an own dimension, which is highly reliable. Therefore, the 
fourth dimension also follows Glock‘s suggestion of an autonomous dimension of 
religious knowledge. An important result of this study is that the observance of reli-
gious norms beyond basic dietary rules constitutes a distinct dimension of its own. 
Different to religious dietary rules, which are part of central religious duties, the 
indicators measuring this dimension capture a more orthodox form of religiosity. 
These are religious norms concerning gender segregation, avoidance of hand shak-
ing and avoidance of listening to music. For strict Muslims the observance of those 
religious norms concerning everyday life is an act of worship in itself, and does not 
only follow from the other aspects of religiosity. It is a particularity of Islam that 
orthodoxy does not manifest itself in the actual contents of a Muslim’s beliefs - but 
in how Islam determines his or her everyday life. Therefore, this dimension can 
be seen as counterpart for orthodoxy in other religions and will be called ortho-
praxis. Taking this dimension into account can help to discover differences within 
the Muslim population that otherwise would not be noticed. Since this study is 
the first investigation of this dimension, future research could focus on improving 
the reliability of this scale. Here, specific religious norms concerning family and 
gender relations could be the subject of scrutiny since these are the most important 
subjects in the discourse of the global Muslim community. Another orthopractical 
aspect worth exploring is the handling of the general Bilderverbot (prohibition of 
images) in Islam, i.e. the practice of banning certain forms of pictorial representa-
tions. Finally, the extent of literal interpretations of those norms can also provide 
substantial information on how orthodox Muslims are.

Whether the five dimensions of Muslim religiosity appear in the same way in 
a representative sample or in a different national context should also be investigated 
in further research. Especially the interrelations of the distinct dimensions should 
be investigated in more detail. The correlation matrix of the five dimensions gives 
hints to different approaches of religiosity among Muslims.
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The last step of the analysis was to investigate the validity of the dimensions. 
The results show that the five dimensions are interrelated with other aspects of Mus-
lim religiosity, as previously assumed. Therefore, validity of the dimensions could 
be confirmed. An interesting result should be highlighted in this context: The reli-
gious self-assessment and importance of religious rules – usually used in surveys 
as measures of Muslim religiosity - are most highly associated with the dimension 
of basic religiosity. While such measures are able to distinguish between believ-
ing and non-believing Muslims, they cannot capture variations within the group 
of believing Muslims. This could also explain why the results of many studies fall 
short of showing clear relationships between religiosity and other characteristics. 
This is no surprise considering that basic religiosity contains those aspects shared 
by the great majority of Muslims. The five dimensional measures presented here 
can thus contribute to solving the problems that arise due to the great diversity of 
Muslim religiosity.  
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Abstract
This article investigates the impact of several sources of method bias on the cross-
cultural comparison of attitudes towards gender roles and family ties among non-
Western minority ethnic groups. In particular, it investigates how interviewer 
effects, the use of an interviewer with a shared ethnic background, interview lan-
guage, interviewer gender, gender matching, the presence of others during the inter-
view and differences in socio-demographic sample composition of non-Western 
minority ethnic groups affect the cross-cultural comparison of attitudes towards 
gender roles and family ties between these groups.

The data used in this study come from a large scale face-to face survey 
conducted among the four largest non-Western minority ethnic groups in The Neth-
erlands for which Statistics Netherlands drew a random sample of named individu-
als from each of the four largest non-Western minority populations living in The 
Netherlands. Furthermore, methods are introduced to estimate the potential impact 
of method bias on cross cultural comparisons.

The results show that measurement of both gender roles and family ties 
constructs are full scalar invariant across the different ethnic groups, but that 
observed differences in attitudes between ethnic groups especially towards gen-
der roles are influenced by method bias. This in turn leads to biased comparisons 
between ethnic groups because of differences in the size of the various sources of 
method bias, the differential impact of the same method bias between ethnic groups 
and the combination thereof. 
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Introduction
In general population surveys, non-Western minorities – or ethnic minorities as 
they are sometimes referred to – tend to be underrepresented (Feskens, 2009; 
Groves & Couper, 1998; Schmeets & Van der Bie, 2005). Ethnic minorities are 
difficult to survey mainly because of cultural differences, language barriers, socio-
demographic characteristics, and a high mobility (Feskens et al., 2010; Feskens et 
al., 2006; Stoop, 2005). 

To reduce nonresponse due to language barriers or cultural differences among 
ethnic minorities, it is often necessary to make use of Tailor-Made Response 
Enhancing Measures (TMREM). Examples of these TMREM are the use of trans-
lated questionnaires, bilingual interviewers, and interviewers with a shared ethnic 
background (Groeneveld & Weijers-Martens, 2003; Kappelhof, accepted; Kemper, 
1998; Martens, 1999). 

However, these TMREM may increase the measurement variability of survey 
estimates. For example, interviewers can systematically affect the way respond-
ents answer survey questions, especially with respect to more sensitive questions 
(Tourangeau & Yan, 2007). Furthermore, the ethnicity of the interviewer and the 
language of the interview can systematically affect the way respondents answer 
survey questions as well (Van’t Land, 2000). Needless to say that potential trans-
lation errors in case of translated questionnaires are another source of increased 
measurement variability. 

These TMREM can also affect cross-cultural comparability, for example, if 
there are differences between the ethnic groups in the number or intensity in which 
these TMREM were used. Comparability issues can also arise in case the TMREM 
cause systematic differences between ethnic respondents groups in the way they 
respond to survey questions (i.e., TMREM have a differential impact). A possible 
reason would be, for instance, differing attitudes between ethnic groups towards 
what are sensitive topics (Lee, 1993). 

Also, factors that are not (intended as) part of the survey design can compli-
cate or bias comparisons between ethnic groups if the level or presence of these 
factors varies between these ethnic groups or has a differential effect. For instance, 
culturally specific or different response strategies between ethnic groups, such as 
acquiescence (Billiet & Davidov, 2008; Cheung & Rensvold, 2000), social desir-
ability (Johnson & Van de Vijver, 2003) or extreme response styles (Morren et al., 
2012a; Morren et al., 2011; Morren et al., 2012b), but also other factors such as 
the presence of others during the interview, interviewer gender or a gender match 
between a respondent and an interviewer (Veenman, 2002), may generate such 



81 Kappelhof: The Impact of Method Bias on the Cross-Cultural Comparability ...

effects. Veenman (2002) discusses a range of reasons for which the presence of oth-
ers during the interview can cause respondents to adjust their answers.

Differences in sample composition of the different groups with respect to 
important background variables can also complicate the interpretation of observed 
differences between these groups (Van de Vijver, 2003; van de Vijver & Leung, 
1997). This may cause problems, especially if one is interested in attempting to iso-
late ‘true’ cultural differences from differences in socio-demographic composition 
in which the latter may also affect survey estimates of the various ethnic groups. 
This can be particularly relevant if one tries to assess the effectiveness of a ‘one size 
fits all’ policy on ethnic groups that differ substantially from a socio-demographic 
point of view. 

In the present study we investigate how these different factors affect the cross-
cultural comparison of two socio-cultural integration constructs – attitudes towards 
Gender Roles and attitudes on Familiy Ties – between non-Western ethnic groups 
living in the Netherlands. Research suggests that questions about sensitive topics 
may elicit more measurement bias (e.g., social desirability) via interviewer-assisted 
modes of data collection (Tourangeau & Yan, 2007). Socio-cultural integration 
issues, such as Gender Roles and Familiy Ties, among non-Western ethnic groups 
in the Netherlands are highly relevant for policy makers. However, the questions 
measuring these sensitive concepts may suffer from a higher degree of social desir-
ability bias, especially when data is collected via face-to-face surveys. The com-
bination of the topics (gender roles, family ties) and the method of data collection 
(face-to-face) in our data is therefore suitable for the aim of this study.

This article sets out to investigate:

1. how interviewer effects influence the cross-cultural comparison of attitudes 
on Gender Roles and Familiy Ties between non-Western groups in the Nether-
lands; more specifically, the following aspects will be studied:
1.1 how the use of an interviewer with a shared ethnic background affects the 

cross-cultural comparison of attitudes on Gender Roles and Familiy Ties 
between non-Western groups in the Netherlands;

1.2 how the language of the interview affects the comparison of attitudes on 
Gender Roles and Familiy Ties between non-Western groups in the Neth-
erlands;

1.3 how interviewer gender and gender matching impact the cross-cultural 
comparison of attitudes on Gender Roles and Familiy Ties between non-
Western groups in the Netherlands;

2. how the presence of others during the interview affects the comparison of atti-
tudes on Gender Roles and Familiy Ties between non-Western groups in the 
Netherlands;
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3. to what degree the observed differences in attitudes on Gender Roles and 
Familiy Ties between non-Western groups can be attributed to differences 
in socio-demographic composition between non-Western populations in the 
Netherlands.

The data used in this study come from a large scale face-to-face survey conducted 
between November 2010 and June 2011. Statistics Netherlands drew a random sam-
ple of named individuals from each of the four largest non-Western minority popu-
lations living in The Netherlands. The next section of this article provides an over-
view of the requirements for conducting valid cross-cultural comparisons and the 
possible sources of bias that can complicate or invalidate these comparisons. This 
is followed by the description of the data and methods used to answer our research 
questions and subsequent results, ending with our conclusion and discussion.

1 Sources of bias that can invalidate or 
complicate cross-cultural comparisons  
in face-to-face surveys

In recent years, several books describing guidelines and best practices for conduct-
ing cross-cultural or cross-national comparative surveys have been published as 
well as guidelines on how to analyse cross-cultural survey data (see, for example 
Davidov et al., 2011; Harkness et al., 2010; Stoop et al., 2010). This is understand-
able, since a multitude of errors and biases can complicate or even invalidate cross-
cultural or cross-national comparisons of theoretically based concepts (He & Van 
de Vijver, 2012; Poortinga & Van de Vijver, 1987; Van de Vijver & Leung, 1997; 
Van de Vijver & Tanzer, 2004). 

When it comes to cross-cultural comparisons, a number of equivalence 
requirements need to be met before meaningful cross-cultural or cross-national 
comparisons of theoretical concepts can be made. First of all, the intended concept 
needs to be understood and have meaning in the different countries or cultures. 
This is commonly referred to as conceptual equivalence (Hui & Triandis, 1985; 
Johnson, 1998). 

Johnson (1998) refers to the other requirements as forms of procedural equiva-
lence. These forms of procedural equivalence have to do with the way the measure-
ment instrument intended to measure the theoretical concept is constructed and 
they have a hierarchical structure (Vandenberg & Lance, 2000). Three types of 
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measurement equivalence are commonly distinguished for the measurement model 
(van de Vijver & Leung, 1997; van de Vijver & Tanzer, 2004).1

First of all there is construct equivalence. Johnson (1998, p. 9.) refers to this 
as follows “A measure can be identified as having this type of equivalence to the 
degree that it exhibits a consistent theoretically-derived pattern of relationships 
with other variables across the cultural groups being examined.” In a multi group 
confirmatory factor analysis approach this relates to configural equivalence (Hox, 
de Leeuw & Brinkhuis, 2010; Vandenberg & Lance, 2000) . 

Secondly, for cross-cultural or cross-national comparison there is the require-
ment of equal metric units of the measurement instrument used to measure the 
concept. This is commonly referred to as measurement unit equivalence, metric 
invariance or weak factorial invariance. 

Thirdly, to ensure fairness and equity of cross-cultural or cross-national com-
parison of concepts, measurement instruments are not only required to use the same 
metric, they are also required to have the same origin. This type of equivalence is 
also referred to as full scalar invariance, measurement invariance, strict factorial 
invariance or scalar equivalence (Meredith, 1993; Meredith & Teresi, 2006; Van-
denberg & Lance, 2000; Wicherts, 2007).

Bias in cross-cultural or cross-national comparisons
Three sources of bias that can threaten the validity of cross-cultural or cross-
national comparisons are commonly distinguished. These are construct bias, item 
bias and method bias (Kankaras & Moors, 2009; Van de Vijver, 2003; Van de 
Vijver, 2011; Van de Vijver & Leung, 1997; Van de Vijver & Tanzer, 2004). Con-
struct bias occurs when the requirement of construct equivalence is not met. This 
can happen when non-identical constructs are measured across cultures or coun-
tries, or when there is only a partial overlap of the construct between the cultures 
or countries. Construct bias happens at the level of the measurement instrument 
designed to capture the theoretical concept.

Item bias happens at the individual question level and occurs when transla-
tions of questions (or items) lead to differences in question meaning or ambigu-
ity. Item bias can also be the result of cultural specifics which can be viewed as 
a form of differential item functioning (DIF) (Mellenbergh, 1989). DIF is a term 
that stems from education testing and happens when persons of equal capability or 
intelligence arrive at different capability or intelligence scores based on the specific 
wording of an item.

1 Some distinguish more than three forms of measurement equivalence and make a dis-
tinction between strong (no equal residual variances) and strict factorial invariance 
(equal residual variances).
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Method bias happens at survey level and can be introduced by a variety of 
factors which are distinguished in the following three categories: incomparability 
of samples, administration bias, and instrument bias. Incomparability of samples 
refers to differences in the sample composition with respect to important socio-
demographic characteristics of the respondents. Administration bias refers to bias 
that is introduced as a result of differences in how the questionnaire is administered 
(e.g., interviewer effects, presence of others during the interview, interviewer char-
acteristics), differences in questionnaire design, differences in mode of administra-
tion, etc. Instrument bias refers to bias that is introduced as a result of differences in 
familiarity with being interviewed, but also differences in cultural specific answer 
strategies.

Research into different sources of method bias

Within cross-cultural or cross-national research, method bias has received rela-
tively little attention in comparison with construct and item bias (Van de Vijver, 
2011). As far as method bias is concerned, differential answering strategies, such as 
acquiescence and other types of response styles, appear to have received the most 
attention (see for instance, Baumgartner & Steenkamp, 2001; Billiet & Davidov, 
2008; Billiet & McClendon, 2000; Chen et al., 1995; Cheung & Rensvold, 2000; 
He & Van de Vijver, 2013; Hui & Triandis, 1989; Johnson et al., 2005; Marin et 
al., 1992; Morren et al., 2011; Morren et al., 2012a; Morren et al., 2012b; Ross & 
Mirowsky, 1984). This is not surprising, since the respondent is always a part of the 
survey process.

However, many studies concerned with response styles pay relatively little 
attention to other sources of method bias that can contribute to the observed dif-
ferences in response styles, despite the fact that these data are often collected via 
an interviewer-assisted mode of data collection. For example, the SPVA-study –
Social-economic Position of Ethnic groups – aimed to measure the socio-economic 
position and socio-cultural integration conducted among ethnic minorities in the 
Netherlands. This study was conducted face-to-face and further research on these 
data has shown the existence of differential response styles (Morren et al., 2012a; 
Morren et al., 2011). For its data collection through CAPI , the SPVA survey also 
used translated questionnaires, interviewers with a shared ethnic background, 
allowed proxy interviews and family member interpreters (Groeneveld and Wei-
jers-Martens, 2003). So, the question is to which degree these differential response 
styles are the result of characteristics of the respondents themselves and to which 
degree they are affected by different impacts of interview language, the presence 
of others during the interview, gender of the interviewer, the ethnicity of the inter-
viewers, proxy interviews and family member interpreters. 
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Usually, a lack of information on interviewer characteristics and interview 
setting prevents a more detailed analysis of these types of method bias in cross-
cultural research. However, this does not mean that these factors do not bias esti-
mates and, as a result, also lead to biased comparisons. There has been extensive 
research on the existence of interviewer effects and it has been shown that respond-
ents’ answers can be affected by interviewer gender, interviewer race and/or differ-
ences (or similarities) between interviewer and respondent such as gender match 
and race (Anderson et al., 1988; Davis, 1997; Davis et al., 2010; Finkel et al., 1991; 
Rhodes, 1994; Schuman & Converse, 1971; Williams Jr, 1964; Veenman, 2002; van 
der Zouwen, 2006). Especially the match between the race of the interviewer and 
that of the respondent plays a role in the answers given on culturally sensitive ques-
tions (Campbell, 1981; Cotter et al., 1982; Sudman & Bradburn, 1974; Schuman 
& Converse, 1971; Van Heelsum, 1997; Van’t Land, 2000).Furthermore, a meta-
analysis on sensitive questions in surveys by Tourangeau & Yan (2007) shows that 
respondents not only adjust their responses to sensitive questions in the presence of 
interviewers but also in the presence of others, such as family members. 

The incomparability of samples can also bias cross-cultural comparisons (He 
& Van de Vijver, 2012; Kankaras & Moors, 2009). Several studies have analyzed 
the impact of different socio-demographic sample composition of the compared 
cultural groups on the observed cross-cultural differences (Arends-Τóth & Van de 
Vijver, 2008; Fernandez & Marcopulos, 2008; Leung et al., 1998). Several proce-
dures on how to deal with the incomparability of samples, also known as observed 
heterogeneity, have been proposed (Boehnke et al., 2011; Lubke et al., 2003; Lubke 
& Muthen, 2005) as well as other procedures to separate compositional differences 
from ‘true’ group differences (DiNardo et al., 1996; Huang et al., 2005; Oaxaca, 
1973).

2 Data & Methods

2.1 Data

The data used in this article come from the Dutch Survey on the Integration of 
Minorities (SIM) that sets out to measure the socio-economic position of non-West-
ern minorities as well as their socio-cultural integration. It is a nationwide, cross-
sectional, face-to-face CAPI survey; and the fieldwork was conducted by GfK 
Netherlands between October 2010 and June 2011 among the four largest non-West-
ern minority groups living in the Netherlands plus a Dutch reference group. For this 
face-to-face survey, Statistics Netherlands drew five samples of named individuals: 
one random sample was drawn from each of five mutually exclusive population 
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strata; Dutch of Turkish, Moroccan, Surinamese, and Antillean2 descent and the 
remainder of the population (mostly native Dutch) living in the Netherlands, in the 
age of 15 years and above. The present study focuses on how response enhancing 
measures, interview setting, interviewer characteristics and the incomparability of 
samples in face-to-face surveys can affect cross-cultural comparisons between non-
Western ethnic minority groups. This is why the samples containing native Dutch 
are excluded from this study, the analysis being therefore based on four samples. 

The official definition, as is used in statistical research in the Netherlands, of 
Dutch of Turkish, Moroccan, Surinamese, and Antillean descent includes persons 
that were either born in Turkey, Morocco, Surinam or the Dutch Antilles3 or have 
at least one parent who was born there. In case the father and mother were born in 
different countries, the mother’s country of birth is dominant, unless the mother 
was born in the Netherlands, in which case the father’s country of birth is domi-
nant. The four ethnic groups in this study make up about two-thirds of the total 
non-Western population, which amounts to approximately 7% of the total popula-
tion in the Netherlands (CBS-statline, 2014). For the purpose of brevity, they will 
be referred to as Turkish, Moroccans, Surinamese and Antilleans in the remainder 
of this article.

The response rate (AAPOR definition 1, (AAPOR, 2011) of the SIM2011 face-
to-face survey varied between the four ethnic groups and is shown in Table 1. Table 
1 also includes, the gross sample and the sample size of each of the four response 
samples (i.e., the sample of the respondents).

In this article the SIM2011 response data file will be used. The response data 
file contains respondents’ answers to survey questions, but also socio-demographic 
information on the respondent, socio-demographic information on the interviewer 
and interviewer observations (Table 2). Six survey questions measuring socio-cul-
tural integration will be used in this analysis. These questions or a slightly larger 

2 Including Aruba
3 or Aruba

Table 1:  Response rate (AAPOR definition 1), response sample size and gross 
sample of SIM2011 face-to-face survey, separately for each ethnic 
group

Ethnic Group Response rate (%) Response sample Gross sample

Turkish 52.1 815 1565

Moroccan 48.0 829 1740

Surinamese 41.0 780 1930

Antillean (incl. Aruban). 44.2 863 1974
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set of questions have been used to measure socio-cultural integration of non-West-
ern ethnic minorities in the Netherlands for over a decade (Arends-Τóth & Van 
de Vijver, 2008; Dagevos & Gijsberts, 2009; Dagevos & Schellingerhout, 2003; 
Dagevos et al., 2007). The first set of three questions aims to measure Gender role 
attitudes and the second set of three questions aims to measure Familiy Ties. The 
interviewer observation data are the result of a short form that an interviewer had 
to complete after each interview. In this form they had to record in which language 
the interview was conducted, how well they believed the respondent was able to 
understand and speak Dutch, but also if there were others present during the inter-
view and if they had, according to the interviewer, influenced the answers of the 
respondents.

Hypotheses with respect to the research questions

Interviewer effects
Interviewer dependent correlation between the answers of respondents is not often 
modeled in cross-cultural or cross-national studies, but it has the potential to affect 
the cross-cultural comparison when the data is collected face-to-face. 

Hypothesis: Observed differences between ethnic groups with respect to Gender 
Roles and Familiy Ties can be partly explained by interviewer effects. 

The effect of bilingual interviewers with a shared ethnic background
Interviewers may have an effect on the responses and especially, the use of bilin-
gual interviewers with a shared ethnic background can impact survey outcomes 
in several ways. First of all, they can have an effect with respect to potential non-
response bias. They can interview respondents that would not have participated 
due to language difficulties in combination with functional illiteracy or cultural 
etiquettes. Nonresponse bias on survey outcomes would occur if these potential 
respondents would have a different opinion on those survey topics and they were 
not able to participate. 

Secondly, they can have an effect with respect to potential measurement bias. 
Here we can distinguish two effects: the interview language and shared ethnic 
background. Both have the potential to increase measurement bias. For instance, 
the question delivery or wording of a translated questionnaire can cause a system-
atic difference which is, of course, intertwined with the translated questionnaire. 
Also, their shared ethnic background may elicit more responses that are viewed as 
socially desirable within the ethnic group. 

The use of bilingual interviewers with a shared ethnic background in SIM2011 
does not allow for this level of disentanglement of bias. For instance, all respondents 
of Moroccan or Turkish origin were interviewed by a bilingual interviewer with a 
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Table 2: SIM2011 data used in the analysis

Questions on socio-cultural integration
 � [MANGELD] It is best if the man is responsible for the finances. (Ranging from 1= 

completely agree to 5=completely disagree).
 � [INKJONGS] It is more important for boys than girls to earn their own money. (Ran-

ging from 1= completely agree to 5=completely disagree).
 � [VRWSTOPW] A woman should stop working when she has child. (Ranging from 1= 

completely agree to 5=completely disagree).
 � [THUISHUW] It is best for children to live at home until they get married. (Ranging 

from 1= completely agree to 5=completely disagree).
 � [VERTRFAMA] I trust my family more than my friends. (Ranging from 1= comple-

tely agree to 5=completely disagree).
 � [KIBEZOUD] Children that live close to their parents’ home should visit them at least 

once a week. (Ranging from 1= completely agree to 5=completely disagree).

Socio-demographic information on the respondent
 � Ethnicity (Turkish, Moroccan, Surinamese and Antillean)
 � Gender
 � Age Group (15-24; 25-34; 35-44; 45-54; 55-64; 64+)
 � Immigration generation (first generation immigrant; second generation immigrant)
 � Education level (max. primary school; lower secondary; upper secondary; tertiary or 

more)
 � Municipality size (over 250000; between 250000 and 50000; less than 50000)
 � Employment status (employed, not employed, not part of the labour force)
 � Has a Children (yes; no)
 � Has a Partner (yes; no)
 � Weight variable (design weight plus nonresponse adjustment)

Socio-demographic information on the interviewer
 � Unique id number
 � Ethnicity of the interviewer (Turkish, Moroccan, Surinamese, Antillean, Dutch)
 � Gender of the interviewer

Interviewer observations
 � Others present during the interview (no; yes, but no influence; yes, influence)
 � In which language was the interview conducted (Dutch; mostly Dutch; half Dutch/

half native language; mostly native language; native language)
 � What was the respondent’s Dutch language proficiency level (good; fair, poor, bad)

Note. Original questions were in Dutch and these are translated by the author.
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shared ethnic background. This was a necessary step not only because greater cul-
tural familiarity due to a shared ethnic background increases the willingness to 
respond, but mostly because language difficulties are still quite common among the 
Turkish and Moroccans. This would allow the respondent to answer either in Dutch 
or in their native tongue. 

About half of the interviews among respondents of Surinamese or Antillean 
origin were conducted by interviewers with a shared ethnic background, because 
Dutch is the mother tongue for many, if not all persons of Surinamese or Antillean 
origin in the Netherlands.

The SIM2011 face-to-face survey data do allow for the estimation of how the 
use of (bilingual) interviewers with a shared ethnic background affected the cross-
cultural comparison with respect to potential nonresponse bias. In the SIM2011 data 
information was available on the language in which the interview was conducted, 
the level of the Dutch language skill and the ethnicity of the interviewer (Table 2). 
Here it was assumed that respondents would not have participated because of lan-
guage problems or cultural differences if the interview was conducted mostly in 
their native language and the interviewer also assessed that the respondent’s Dutch 
language proficiency level was poor. A comparison between the model excluding 
and the one including these respondents will show the impact of the increased non-
response on the cross-cultural comparison.

Hypothesis:  The use of bilingual interviewers with a shared ethnic background 
will have a systematic effect on the cross-cultural comparison. In particu-
lar, it will result in more traditional views with respect to Gender Roles 
and Familiy Ties. First of all, with respect to nonresponse bias we expect 
respondents who otherwise would not to participate due to language prob-
lems or cultural specific reasons to hold more traditional views towards Gen-
der Roles and Familiy Ties. Secondly, we expect that the shared ethnic back-
ground elicits more traditional views toward Gender Roles and Familiy Ties 
because these are felt as more socially desirable within the ethnic group. 

The effect of interview language
The SIM2011 data also allows for an estimate of the effect of interview language 
on the cross-cultural comparison. In this instance, the data about interview lan-
guage was used to create a dummy indicating whether the interview was conducted 
(almost) completely in Dutch or not. Not only among Turkish and Moroccans, but 
also among the Surinamese and Antilleans, some of the interviews were at least 
partly conducted in another language as well. Obviously, the interview language 
will be part measurement and part nonresponse related. Furthermore, the effect 
of the ethnicity of the interviewer will be confounded with the interview language 
and also potential systematic differences introduced by a translated questionnaire 
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can contribute although that effect should be isolated (i.e., indicator and language 
dependent). 

Hypothesis: Interview language has a systematic effect on the measurement of 
Gender Roles and Familiy Ties. If the interview language is Dutch, this will 
lead to less traditional views towards Gender Roles and Familiy Ties.

Interviewer gender and gender match
In the SIM2011 data, information on the interviewer gender as well as the gender of 
the respondent was available (Table 2). This allowed for the construction of both an 
interviewer gender and a matched/unmatched indicator to test how interviewer gen-
der and gender match affect the cross-cultural comparison of socio-cultural issues. 
However, given the topics (gender roles and family ties) and the traditional views of 
some of these ethnic groups, we might expect men and women to react differently 
in the presence of a gender (un)match. For instance, women may give less tradi-
tional answers in the presence of a female interviewer whereas men may become 
more traditional in the presence of a male interviewer. This interaction may be 
masked if only a match/unmatched indicator is fitted. To test this hypothesis an 
interaction term (gender respondent with gender interviewer) was created in order 
to find out if there was an effect of interviewer gender and/or differential effect of 
gender match between men and women. 

Hypothesis: Interviewer gender and gender matching will effect the cross-cultural 
comparability. In particular, we expect that interviews conducted by a male 
interviewer will result in more traditional views towards Gender Roles and 
Familiy Ties from the respondents compared to interviews conducted by a 
female interviewer, especially in the case of male respondents.

The presence (and potential influence) of others
In the SIM2011 data information on the presence of others was available (Table 2). 
This allowed for the construction of a presence (dummy) indicator to test how 
the presence of others affects the cross-cultural comparison of Gender Roles and 
Familiy Ties. A score of ‘1’ (presence) was assigned to the dummy indicator if the 
interviewer assessed that a third party present during the interview exerted a direct 
or indirect influence on the way the respondent answered the questions. In all other 
instances (i.e., no one present or someone present but no noticeable influence) a 
score of ‘0’ was assigned to the dummy. 

Hypothesis: The presence of others during an interview will systematically affect 
the results concerning Gender Roles and Familiy Ties.
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Incomparability of samples
With respect to the last research question – the incomparability of samples – we 
expect that part of the observed differences between the ethnic groups can be 
explained by differences in socio-demographic composition.

2.2 Methods

A variety of different modeling and analysis techniques have been used to detect 
equivalence of measures in cross-cultural research. See Braun & Johnson (2010) for 
an extensive overview.

In the present study multi group confirmatory factor analysis is used (MGCFA) 
(Joreskog, 1971) to test if the base model – full scalar invariance of the two-factor 
model of socio-cultural integration among the four non-Western minority groups in 
the Netherlands – adequately describes the data. The latent variable Gender Roles 
is measured by the following three items: MANGELD; INKJONGS and VRW-
STOPW (Table 2). The latent variable Family Ties is measured by THUISHUW, 
VERTRFAMA and KIBEZOUD (Table 2). 

The full scalar model is used as the basic model (Model 0) and this article 
does not focus on the question whether a less restrictive model (e.g., configural 
equivalence, metric invariance or partially measurement invariant) describes the 
data better, but rather focusses on the question how method bias can bias the full 
scalar model with respect to cross-cultural comparisons of socio-cultural integra-
tion among non-Western minorities in the Netherlands. 

The MGCFA analyses have been conducted with Mplus version 6.11 (Muthén 
& Muthén, 2011). Both factors have ordered categorical indicators and therefore the 
WLSMV (Mean- and Variance-adjusted Weighted Least Square) estimator will be 
used to address the multivariate normality assumption (Lubke & Muthén, 2004).

In addition, several, non-nested models, corresponding to the research ques-
tions are going to be analyzed and compared, which normally leads to the use of 
AIC or BIC fit indices to compare the models (Kuha, 2004). However, the combina-
tion of WLSMV and the modeling of interviewer effects through clustering does 
not allow for models to be compared using these indices.4 Therefore the fit of every 
model will be judged separately using three often used fit indices: the root mean 
square error of approximation (RMSEA) (Steiger, 1989), the Tucker-Lewis index 
(TLI) (Tucker & Lewis, 1973) and the comparative fit index (CFI) (Bentler, 1990). 

4 Using a maximum likelihood estimator to compare non-nested models based on cat-
egorical data would allow the use of BIC. Mplus allows for this approach where instead 
of a MGCFA, a latent class approach is used with knownclass and type=mixture in-
stead of the grouping variable. However, this does not allow for the modeling of inter-
viewer effects using unique interviewer id as a cluster variable, because that requires 
type =complex.
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The root mean square error of approximation (RMSEA) is an absolute fit 
index that examines closeness of fit. A RMSEA value of more than 0.1 is seen as an 
indication of poor fit, a value of 0.05 to 0.08 as acceptable and a value below 0.05 
as good to very good (Hu & Bentler, 1999), although the absoluteness of these cut-
off values has been criticized more than once (see for example Chen et al., 2008). 
The comparative indices “Tucker-Lewis index (TLI)” and “comparative fit index 
(CFI)” compare the fit of the model under consideration with fit of baseline-model. 
Fit is considered adequate if the CFI and TLI values are above 0.90, better if they 
are above 0.95.

Interviewer effects.
This model involves the inclusion of an unique interviewer ID as a cluster variable 
in the MGCFA test of full scalar equivalence (Model 1). This allows for a correction 
of possible interviewer-dependent correlation between the answers of respondents 
that were interviewed by the same interviewer. A comparison between model 0 and 
model 1 would give an indication as to how possible interviewer effects influence 
the cross-cultural comparisons of socio-cultural integration (i.e., gender roles and 
family ties) among non-Western minorities in the Netherlands. For the remainder of 
the analysis, model 1 is chosen to be the reference model, since it more accurately 
describes the data structure. The interviewer effects will also be included in the 
remaining models.

Bilingual interviewers with a shared ethnic background: nonresponse 
In this instance model 1 will be used, but it will be fitted on a selection of the 
respondents (Model 2). The respondents that participated in their native language 
and for whom the interviewer assessed that their Dutch language proficiency level 
was poor were excluded. A comparison between the Model 1 and Model 2 (exclud-
ing respondents due to language problems) will show the impact of the increased 
nonresponse due to language problems on the cross-cultural comparison.

Interview language; the presence of others; interviewer gender and 
gender match.
Interview language, the presence of others, interviewer gender and gender match 
are sources of method bias that are not randomly assigned across experimental con-
ditions, but are confounded with respondent’s characteristics. In order to assess if 
and how these sources of method bias systematically influenced the cross-cultural 
comparison of Gender Roles and Familiy Ties, a multiple group MIMIC model 
(Multiple Indicators Multiple Causes) was used, in which the impact of these 
sources of method bias, together with eight other socio-demographic variables on 
the respondent, were regressed on the latent variables and indicators (see Table 2: 
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Socio-demographic information on the respondent). This will be referred to as 
Model 3 (M3) and if there is no systematic bias introduced by these sources of 
method bias they should not have a significant impact on the latent variables. Fur-
thermore, a comparison between Model 1 en Model 3 will show the impact of these 
combined types of method bias on the cross-cultural comparison.

The incomparability of samples
The four non-Western groups in this study differ in socio-demographic composition 
(CBS-statline, 2014). A propensity score weighting method is used to investigate 
how the incomparability of the socio-demographic composition of samples (IoS) 
between ethnic groups affects cross-cultural comparisons (Bia & Mattei, 2008; 
DiNardo et al., 1996; Huang et al., 2005; Imbens, 2000; Rosenbaum & Rubin, 
1983). 

The selection of important socio-demographic variables for the propensity 
score reweighting was done in three steps. As a first step, ordered logistic regres-
sion was used to ascertain which of the eight socio-demographic background vari-
ables have a significant effect on the different categorical indicators (see Table 2: 
Socio-demographic information on the respondent). As a second step, a check for 
significant differences in the composition of the four ethnic groups with respect 
to these socio-demographic background variables was conducted. As a third step, 
only those socio-demographic background variables were selected to be included 
in the propensity score weighting model for which it was shown that they a) have a 
significant impact on at least one of the categorical indicators and b) show a signifi-
cant difference between at least two ethnic groups. This led to the propensity score 
reweighting of the different ethnic groups with respect to four socio-demographic 
background variables: “Municipality size”, “Employment status”, “Education 
level” and “Immigration generation”. The comparison of the model with propensity 
weighted samples (Model 4) with Model 1 would allow for an estimation of the 
effect of IoS on the observed cultural differences.5 

5 As a check on the usability of the propensity score weighting method to disentangle 
‘true’ cultural differences from IoS on the cross-cultural comparison of socio-cultural 
integration, the Oaxaca-Blinder decomposition (OBD) method was also used (Blinder, 
1973; DiNardo, 2006; Jann, 2008; Oaxaca, 1973). This should yield similar results (Di-
Nardo, 2006).
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3 Results
Model 0: Full scalar invariance
The results of the three fit indices show that full scalar equivalence (M0) has an 
acceptable fit. This means that both factor means can be compared between the dif-
ferent ethnic groups in a fair and equitable way (Table 3).6 

The factor means of Gender Roles and Familiy Ties of the different ethnic 
groups are shown in Figures 1 and 2 under M0. Figures 1 and 2 show the change in 
relative positions of the factor means of Gender Roles and respectively Familiy Ties 
among the ethnic groups after correcting for the various sources of method bias. 
For details on the numerical values of the parameter estimates and their respective 
standard errors, see Appendix A. It can be seen that Turkish and Moroccans have, 
one average, a similar, more traditional attitude towards Gender Roles and Familiy 
Ties in comparison to the Surinamese and Antilleans, although there is a significant 
difference in factor mean for Family Ties between Turkish and Moroccans (Tables 
4 and 5). There are no significant differences between Turkish and Moroccans for 
Gender Roles as well as no significant differences between Surinamese and Antil-
leans for both Gender Roles and Family Ties (Tables 4 and 5). The remaining group 
comparisons all show significant differences between ethnic groups for both factor 
means.7

Model 1:  
The impact of interviewer effects on the cross-cultural comparison
In model 1 (M1), interviewer effects are taken into account when testing for full 
scalar invariance. The inclusion of interviewer effects where interviewers are 
modelled as a clustering of observations by unique interviewer number resembles 
more closely the actual structure of the sample and has a good fit according to the 
fit indices (Table 3). As could be expected, the correction for interviewer effects 
mainly results in larger standard errors around factor loadings and thresholds for 
the indicators of both means (See Appendix A). The relative positions of both Gen-
der Roles and Family Ties of the ethnic groups are only slightly affected, but this 
does not change the ordering (Figures 1 and 2). However, there is no significant dif-
ference for Gender Role anymore between Moroccans and Antilleans (compare M0 
and M1 in Table 4). This means that the observed difference between Moroccans 
and Antilleans in Model 0 is the result of interviewer effects.

6 Response samples are weighted to the respective population distribution for gender, 
household size, municipality size, immigration generation, age groups (12).

7 Based on t-test comparison of means for independent groups using a Bonferroni ad-
justed significant level for multiple comparisons.
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Table 3:  Fit indices results for each model

Model RMSEA 0.95
rmseaCI CFI TLI

M0 0.079 0.072 - 0.085 0.940 0.961

M1 0.053 0.047 - 0.060 0.936 0.958

M2 0.055 0.047 - 0.062 0.935 0.958

M3 0.021 0.016 - 0.026 0.938 0.921

M4 0.049 0.043 - 0.056 0.952 0.969
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Figure 1: Relative positions on Gender Roles of the ethnic groups
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Figure 2: Relative positions on Family Ties of the ethnic groups
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Model 2:  
The impact of a (bilingual) interviewer with a shared ethnic background 
on the cross-cultural comparison in terms of nonresponse bias
The comparison of Model 2 (M2) with Model 1 (M1) shows the impact of a (bilin-
gual) interviewer with a shared ethnic background on the cross-cultural compari-
son in terms of nonresponse bias. Model 2 also has a good fit according to the fit 
criteria (Table 3).

Compared to Model 1, the ethnic groups would have more similar attitudes 
if no provisions were made to accommodate for persons who do not speak Dutch 
or have a cultural specific etiquette when it comes to being asked to participate in 
an interview (see Figures 1 and 2). For attitudes towards Gender Roles only a sig-
nificant difference between Turkish and Antilleans would remain and for Family 
Ties the observed difference between Turkish and Moroccans would no longer be 
significant (Tables 4 and 5).

Since the Tailor-Made Response Enhancing Measures (TMREM) mostly 
affected the Turkish and Moroccans, it can be said that the exclusion of potential 
respondents due to language problems and lack of cultural etiquette leads to less 
traditional attitudes of Turkish and Moroccans. 

Model 3:  
The effect of interview language, interviewer gender and gender match 
interaction, the presence of others on the cross-cultural comparison
Table 6 presents the results of the analysis with respect to the impact of interview 
language, interviewer gender, gender match interaction and the presence of others 
on attitudes towards Gender Roles and Familiy Ties. The complete results can be 
seen in appendix B. Model 3 (M3) shows an acceptable fit (Table 3).

The analysis results show that being interviewed in your native language 
by a bilingual interviewers with a shared ethnic background significantly affects 
the attitudes Turkish, Moroccan and Antillean respondents have towards Familiy 
Ties. In all cases more traditional views with respect to Familiy Ties are reported. 
Among the Surinamese there is no significant effect for interview language. This 
is mostly due to the fact that there are only very few Surinamese interviews con-
ducted in another language.

The Interviewer gender only has an effect among Moroccans and only on atti-
tudes towards Gender Roles. In this instance, Moroccan respondents report less 
traditional attitudes when the interview is conducted by a female interviewer. 

There is an interaction effect for Gender match on attitudes towards Gender 
Roles among Turkish respondents. Turkish male respondents report more tradi-
tional attitudes when the interview is conducted by a male interviewer, while there 
is no significant effect in the case of Turkish female respondents.
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Table 4:  Overview of significant differences between ethnic groups for Gender 
Roles, separately for each model.

Gender Roles M0 M1 M2 M3 M4

T vs. M

T vs. S * * *

T vs. A * * * *

M vs. S * * *

M vs. A * *

S vs. A

Note. * = Bonferroni corrected significance level (0.05/n of tests). T = Turkish, M = Mo-
roccans, S = Surinamese and A = Antilleans

Table 5:  Overview of significant differences between ethnic groups for Family 
Ties, separately for each model.

Family Ties M0 M1 M2 M3 M4

T vs. M * *

T vs. S * * * * *

T vs. A * * * * *

M vs. S * * * * *

M vs. A * * * * *

S vs. A

Note. * = Bonferroni corrected significance level (0.05/n of tests). T = Turkish, M = Mo-
roccans, S = Surinamese and A = Antilleans

Table 6:  The impact of interview language, interviewer gender, gender match 
and the presence of others on Gender Roles (GR) and Family Ties 
(FT), separately for each ethnic group.

Turkish Moroccans Surinamese Antilleans

GR FT GR FT GR FT GR FT

Interview language * * *

Interviewer gender *

Gender match *

Others present * * *

Note. * p = <0.05.
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The presence of others during the interview significantly affects the attitudes 
of Surinamese for both Gender Roles and Familiy Ties, as well as Antilleans’ atti-
tudes towards Family Ties. In all instances the presence of others led to more tradi-
tional opinions. Interestingly enough this effect is not (significantly) present among 
Turkish and Moroccans. The number of interviews in which the interviewer found 
the presence of others to have a biasing effect varied between 5.6 percent of all 
interviews conducted among Antilleans and 7.2 percent of all interviews conducted 
among Surinamese (Turkish 5.8 % and Moroccans 6.4%). 

With the exception of attitudes towards Familiy Ties among Antilleans, 
there is at least one significant source of method bias present that systematically 
affects the attitudes reported by the respondents. Furthermore, there is no source of 
method bias that has a consistent impact across ethnic groups for one or both latent 
constructs. As a result, the cross-cultural comparison of these attitudes is biased 
when comparing the ethnic groups. The actual size of the bias with respect to the 
cross-cultural comparison of latent means between ethnic groups depends on both 
the size of the effect and the number of respondents showing this effect. 

Model 3 (M3) in Figures 1 and 2 shows the (estimated) relative positions of the 
latent means for each ethnic group in case adjustments are made for the impact of 
these sources of method bias. In this case, eight socio-demographic characteristics 
were also included as covariates to take into account the nonrandom allocation 
of these source of method bias. Model 3 (M3) in Tables 4 and 5 show how the 
adjustments impact the ethnic group comparison. In this instance, the adjustments 
resulted in the same significant differences as Model 0 (M0) with the exception of 
the significant difference between Turkish and Moroccans for Family Ties.

Model 4:  
The impact of the incomparability of samples on the cross-cultural 
comparison
A propensity score weighting method has been used to assess the impact of dif-
ferences in socio-demographic sample composition between ethnic groups. A 
summary of the significant differences between the ethnic groups for eight socio-
demographic variables is given in Table 7 (see Table 2 for a description of the 
socio-demographic variables included in this comparison and Appendix C for the 
actual results). For modeling reasons, the original variables – municipality size and 
employment status – have been condensed to dummies – Big city dweller (y/n) and 
Employed (y/n). 21 significant differences are observed between the ethnic groups 
if they are weighted to their respective population distributions.8 Using the propen-
sity weighting procedure described in section 2.2, only seven of these significant 

8 Weighted to the respective population distribution for gender, household size, munici-
pality size, immigration generation, age groups (12)



99 Kappelhof: The Impact of Method Bias on the Cross-Cultural Comparability ...

differences remained, observed on two variables – Age Group and Partner – that 
were not included in the propensity score weighting model. The reason for their 
exclusion from the propensity score weighting model was that these socio-demo-
graphic variables did not have a significant impact on the indicators used to meas-
ure Gender Roles and Family Ties (see also Appendix C).

The comparison of Model 4 (M4) with Model 1 (M1) shows the impact of 
differences in sample composition for five socio-demographic variables (Immigra-
tion generation, Educational level, Big city dweller, Employed and Children, see 
Table 7) between ethnic, non-Western groups on the cross-cultural comparison of 
attitudes towards Gender Roles and Family Ties. Model 4 has a good to very good 
fit according to the criteria (Table 3). 

The observed differences in attitudes towards Gender Roles between the eth-
nic groups are to some small degree the result of the differences in sample composi-
tion; the effect is even less noticeable for Family Ties, where differences in sample 
composition hardly affect the results at all (see Figures 1 and 2). With respect to 
Gender Roles, the attitudes are more alike when there is a correction for the incom-
parability of samples, as compared to Model 1, none of the significant differences 
observed between the ethnic groups persist (Table 4). This is not the case for Fam-
ily Ties, where the correction only leads to a non-significant effect between Turkish 
and Moroccan compared to Model 1 (Table 5).

Table 7:  Summary of the significant differences in socio-demographic charac-
teristics between the ethnic groups

Variable (no. of categories) Weighted to population  
distribution

Propensity score reweighted

Gender (2)

Age group (6) TS*; MS*; SA* TS*; MS*; SA*

Immigration generation (2) SA*

Education level (4) TS*; TA*; MS*; MA*

Big city dweller (2) TM*; TS*; SA*

Employed (2) TS*; TA*; MS*; MA*; SA*

Children (2) TA*;

Partner (2) TS*; TA*; MS*; MA* TS*; TA*; MS*; MA*

Note: *significant p =<0.01; T = Turkish; M= Moroccans; S=Surinamese and A = Antil-
leans
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4 Conclusion and discussion 
The present study investigated how interviewer effects, the use of an interviewer 
with a shared ethnic background, interview language, interviewer gender, gender 
matching, the presence of others during the interview and differences in socio-
demographic sample composition of ethnic minority groups can affect the compari-
son of attitudes towards gender roles and family ties. 

The data used in this study comes from a large scale face-to-face survey 
conducted between October 2010 and June 2011 for which Statistics Netherlands 
drew a random  sample of named individuals from each of the four largest non-
Western minority populations living in The Netherlands. The data contained not 
only answers to substantive questions, but also socio-demographic information on 
both respondent and interviewer characteristics, as well as interviewer observations 
regarding the interview.

As a first step, a multi group confirmatory factor analysis model approach was 
used to test for full scalar invariance of the two factor model (Gender Roles and 
Familiy Ties). The model showed an acceptable fit, which meant the latent factor 
means for both Gender role and Family Ties could be compared in a meaningful 
way across the four ethnic groups. 

As for the first research question – “How do interviewer effects influence the 
cross-cultural comparison of attitudes on Gender Roles and Familiy Ties between 
non-Western groups in the Netherlands?” – interviewer effects were added to this 
base model using the unique interviewer number as cluster variable. This reflected 
the data structure well and the results show that the addition of interviewer effects 
as cluster variable mostly lead to increased standard errors for all parameter esti-
mates. The effect on the parameter estimates was marginal, which led to some 
minor changes in the estimated means of Gender Roles and Family Ties. As a 
result of the increased standard errors and a slight change in the relative position 
of Moroccans, it was shown that the observed cross-cultural difference on attitudes 
towards Family Ties between Moroccans and Antilleans was mostly the result of 
interviewer effects. This confirms our hypothesis that the observed differences 
between ethnic groups with respect to Gender Roles and Familiy Ties can be partly 
explained by interviewer effects.

The second research question – “How does the use of an interviewer with a 
shared ethnic background affect the cross-cultural comparison of attitudes on Gen-
der Roles and Familiy Ties between non-Western groups in the Netherlands?” – 
was addressed in terms of nonresponse, in which way does the increase in non-
response due to language problems and cultural differences affect cross-cultural 
comparison between the ethnic groups? The estimated additional nonresponse as a 
result of not using bilingual interviewer was based on interview language and the 
interviewers assessment of the Dutch language proficiency level of the respond-
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ent. The analysis showed that the increase in nonresponse had a significant impact 
on the cross-cultural comparison of Gender Roles. Without the use of bilingual 
interviewers with a shared ethnic background, the attitudes towards Gender Roles 
turned out to be a lot more similar across the ethnic groups. A specific group of 
respondents having a more traditional view would have been missed. This means 
that our hypothesis with respect to the second research question is also confirmed, 
at least with respect to nonresponse bias. The use of bilingual interviewers with a 
shared ethnic background resulted in more traditional views with respect to Gender 
Roles and Familiy Ties. The third research question – how does the language of 
the interview affect the comparison of attitudes on Gender Roles and Familiy Ties 
between non-Western groups in the Netherlands – was assessed in combination 
with other potential sources of method bias. To find out how interview language 
affected cross-cultural comparison a dummy was made which, together with dum-
mies indicating interviewer gender, gender match, the presence of others as well as 
eight important socio-demographic variables such as education, gender, age, etc., 
was regressed as covariate on the latent variables of Gender Roles and Familiy 
Ties. For this a multi group MIMIC (Multiple Indicators MultIple Causes) model 
was used. The inclusion of the socio-demographic variables on the respondents 
was done to correct as much as possible for the inherent confoundedness of these 
sources of method bias with respondent characteristics.

Interview language had an effect on attitudes towards Familiy Ties among 
Turkish, Moroccans and Antilleans. When interviewed in their native language, 
they all give (significantly) more traditional opinions. As for Surinamese, no sig-
nificant effect of interview language was found for either factor. This is not sur-
prising, since only a handful of respondents completed the interview in another 
language. Also in this instance the hypothesis is confirmed. Interview language 
has a systematic effect on the measurement of Gender Roles and Familiy Ties and 
being interviewed in Dutch leads to less traditional views towards Gender Roles 
and Familiy Ties.

There are several remarks that need to be made in order to place this result of 
interview language in the right context. First of all, the effect of interview language 
is confounded with the effect of interviewer ethnicity. However, all Turkish and 
Moroccan respondents were interviewed by bilingual interviewers with a shared 
ethnic background, therefore no further disentanglement was possible. On the other 
hand, some of the interviewer ethnicity effect might already be captured by the 
modeling of interviewer effects.

Secondly, this effect might also partially be the result of systematic differences 
introduced by translation. However, the latter is unlikely, since the effect was not 
detected for just one ethnic group, but for three, one of which never benefitted from 
a translated questionnaire at all. In addition, the effect was measured on the factor, 
not on the indicators.
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Thirdly, it is clear that the measured effect is confounded with potential non-
response bias. The respondents that could not have participated if the possibility to 
have the survey in their native language did not exist did show a more traditional 
attitude. 

Despite the alternative explanations for the effect of interview language, the 
fact remains that it had a systematic effect. This means there is a real trade-off 
between cross-cultural comparability and reducing nonresponse among some eth-
nic groups. 

As for the fourth research question – “How does interviewer gender and gen-
der match affect the cross-cultural comparison?” – the results showed a significant 
effect for interviewer gender among Turkish and gender match among Moroccans 
when it came to attitudes towards Gender Roles. Perhaps not surprisingly, female 
interviewers cause systematically less traditional attitudes towards Gender Roles 
than male interviewers among the Turkish. Also, Moroccan men have more tradi-
tional attitudes towards Gender Roles when they are interviewed by a male inter-
viewer compared to the Moroccan men that were interviewed by a female inter-
viewer. Moroccan women are not systematically affected in their attitudes by the 
gender of the interviewer. In this case the hypothesis is partly confirmed. Inter-
viewer gender and gender matching did effect the cross-cultural comparability, but 
the effect of interviewer gender was only discernible among Turkish respondents 
and the effect of gender match was only present among Moroccan male respond-
ents.

With respect to the fifth research question – “How does the presence of others 
during the interview affect the cross-cultural comparison of attitudes on Gender 
Roles and Familiy Ties between non-Western groups in the Netherlands?” – the 
results show that respondents of Surinamese and Antillean origin offered more 
traditional views in the presence of others. Among Surinamese respondents, this 
systematic effect was present on both factors, whereas for the Antilleans this only 
occurred for Familiy Ties. Also in this instance the hypothesis is only partly con-
firmed. The presence of others during an interview resulted in more traditional 
views towards Gender Roles and Familiy Ties, but only among Surinamese and 
only with respect to Familiy Ties among Antilleans. 

The modeling of the incomparability of samples was done using a propensity 
score reweighting procedure of the socio-demographic variables that showed both 
a significant difference in the distribution between at least two ethnic groups and a 
significant effect on the indicators designed to measure the latent constructs. 

The results for the sixth and final research question – “How much of the 
observed differences in attitudes on Gender Roles and Familiy Ties between non-
Western groups can be attributed to differences in socio-demographic composition 
between non-Western populations in the Netherlands?” – showed that the incompa-
rability of samples explains some of the observed cross-cultural differences on both 
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Gender Roles and Familiy Ties. In the case of Gender Roles, this effect was large 
enough to render all observed differences between ethnic groups non-significant. 
This result confirms our sixth and final hypothesis that part of the observed differ-
ences between the ethnic groups can be explained by differences in socio-demo-
graphic composition.

It is important to be aware of the fact that survey data can be affected by a 
manifold of factors. These can be unwanted spin-offs of survey design choices or 
uncontrollable disturbance factors. In this case, it is clear that tailor-made response 
enhancing measures and other, less controllable sources of method bias affect 
the cross-cultural comparison of non-Western minority ethnic groups, not only 
because they introduce a bias in estimates for an ethnic group, but, more impor-
tantly, because they impact the groups differently. 

In the case of face-to-face surveys designed to compare ethnic groups or coun-
tries, these effects can lead to wrong conclusions about the relative positions of 
countries or groups. This can have serious consequences if the survey results con-
tribute towards deciding whether or not a policy is effective in reducing an observed 
socio-economic or socio-cultural difference or if it informs the decision about the 
allocation of funds.

The comparability bias can be caused by differences in the size of the various 
sources of method bias that affects the groups or countries under investigation, by 
the differential impact of the same method bias between groups or by a combina-
tion thereof.

In the case of cross-cultural studies, it is important for the researchers to be 
aware of how the data were collected and how this can potentially bias survey esti-
mates. This is especially important in the case of unexpected results based on data 
that used different data collection strategies among different ethnic groups. 

With respect to data collected via face-to-face surveys it is recommended to 
take into account potential interviewer effects to avoid spurious effects, especially 
in the context of cross-cultural comparisons. In those cases when no information 
about the interviewer is available, one may consider using stricter criteria for sig-
nificance testing, such as increasing the significance level to 0.01 instead of 0.05. 

With respect to cross-cultural comparison, one also needs to consider how the 
research question is reflected by the results of the comparison. A substitution of 
observed differences between cultures with cultural differences is easily done, but 
that will mostly be confounded with differences in socio-demographic composi-
tion. For instance, observed differences in the Gender Roles between the Turk-
ish and Surinamese group can be interpreted as the average Turkish person being 
more traditional than the average Surinamese person. However, the average Turkish 
person has a different set of socio-demographic characteristics than the average 
Surinamese person. When Turkish and Surinamese persons with the same set of 
characteristics are compared the conclusion might be different. 
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The present study has several limitations that make the interpretation of the 
results not entirely straightforward. First of all, a MGCFA approach was used that 
included a cluster variable to adjust for interviewer-dependent correlation between 
the answers of respondents that were interviewed by the same interviewer. Given 
this modelling approach, it was not possible to compare the competing non-nested 
models using AIC or BIC fit indices. Therefore, the relative fit of the competing 
models was evaluated using fit measures that are not designed for comparing non-
nested models and no conclusions could be drawn as to which of the models best 
describes the data. However, given the observed effects of the different sources of 
method bias on the cross-cultural comparability, we believe that we have adequately 
demonstrated the potential threat to making valid cross-cultural comparisons when 
these sources are not taken into account.

A second limitation concerns the quasi-experimental design used in this study. 
Data collected via this design does not allow for a complete disentanglement and 
entirely unbiased estimates of the different sources of identified method bias. Also, 
the data used in the present study did not allow for the complete disentanglement 
of the different ways (i.e., nonresponse, interview language and ethnicity) in which 
bilingual interviewers with a shared ethnic background can affect cross-cultural 
comparability.

A third limitation of the current study concerns the paradata. Several of the 
indicators measuring the existence of method bias are proxy estimates (i.e., inter-
viewer assessments). A recommendation for further research could therefore be to 
include tape recordings of the interview in order to allow for more direct assess-
ment of the effect of the interview language or of the extent to which others had an 
influence during (parts of) the interview.

As mentioned before, one can view the quasi-experimental design of this study 
as a drawback for this type of analysis. However, one should be aware of the fact 
that both the uncontrollable sources of method bias, such as the presence of others, 
as well as certain tailor-made response enhancing measures are always confounded 
with socio-demographic characteristics of respondents in cross-cultural surveys. 
Therefore, one may wonder if one should put effort in designing a fully randomized 
experimental design to capture these effects. Instead it may be more interesting to 
attempt building a body of evidence based on data collected via more realistic quasi 
experimental designs such as the present one, in order to gain a better understand-
ing of the effect these inherently confounded sources of method bias can have on 
the comparability of cross-cultural surveys and of the extent to which they can 
compromise cross-cultural comparisons. It might be preferable to collect more and/
or more direct paradata and to further develop models that are better suited to cor-
recting or testing for the existence of these effects based on data collected via quasi-
experimental designs.
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Appendix C:  
Observed differences on socio-demographic variables between ethnic 
groups after weighting for population distribution (Table C1) and 
after propensity score weighting (Table C2).

Table C1:  Observed differences on socio-demographic variables between ethnic 
groups after weighting for population distribution

Significant differences between  
ethnic groups (bonferonni adjusted)

Variable Ethnic group estimate se Turkish Moroccans Surinamese

Men  
(proportion)

Turkish 0.517 0.019

Moroccans 0.506 0.018

Surinamese 0.464 0.018

Antilleans 0.494 0.018

Age Group 
(mean)

Turkish 2.750 0.052

Moroccans 2.739 0.053

Surinamese 3.079 0.054 * *

Antilleans 2.710 0.052 *

First  
generation  
immigrant  
(proportion)

Turkish 0.693 0.018

Moroccans 0.664 0.017

Surinamese 0.646 0.017

Antilleans 0.721 0.016 *

Educational 
level (mean)

Turkish 2.074 0.039

Moroccans 2.005 0.038

Surinamese 2.607 0.037 * *

Antilleans 2.533 0.035 * *

Big City 
Dweller  
(proportion)

Turkish 0.228 0.016

Moroccans 0.299 0.016 *

Surinamese 0.360 0.018 *

Antilleans 0.254 0.016 *
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Significant differences between  
ethnic groups (bonferonni adjusted)

Variable Ethnic group estimate se Turkish Moroccans Surinamese

Employed  
(proportion)

Turkish 0.489 0.019

Moroccans 0.488 0.018

Surinamese 0.674 0.017 * *

Antilleans 0.601 0.018 * * *

Has child(ren) 
(proportion)

Turkish 0.632 0.019

Moroccans 0.591 0.018

Surinamese 0.615 0.018

Antilleans 0.548 0.018 *

Has partner 
(proportion)

Turkish 0.579 0.019

Moroccans 0.573 0.018

Surinamese 0.506 0.018 * *

Antilleans 0.458 0.017 * *

Note. * p<0.05/no. of pairwise comparisons. Variables included in the population weights: 
gender, household size, municipality size, immigration generation, age groups (12)

Table C1 continued
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Table C2:  Observed differences on socio-demographic variables between ethnic 
groups after propensity score weighting

Significant differences between  
ethnic groups (bonferonni adjusted)

Variable Ethnic group estimate se Turkish Moroccans Surinamese

Men  
(proportion)

Turkish 0.523 0.025

Moroccans 0.523 0.020

Surinamese 0.494 0.017

Antilleans 0.515 0.019

Age Group  
(mean)

Turkish 2.522 0.049

Moroccans 2.562 0.045

Surinamese 3.141 0.056 * *

Antilleans 2.757 0.051 *

First  
generation 
immigrant 
(proportion)

Turkish 0.621 0.024

Moroccans 0.617 0.021

Surinamese 0.641 0.017

Antilleans 0.639 0.018

Educational 
level (mean)

Turkish 2.628 0.048

Moroccans 2.640 0.045

Surinamese 2.597 0.037

Antilleans 2.621 0.036

Big City  
Dweller  
(proportion)

Turkish 0.352 0.025

Moroccans 0.339 0.021

Surinamese 0.327 0.017

Antilleans 0.326 0.019

Employed  
(proportion)

Turkish 0.687 0.018

Moroccans 0.673 0.018

Surinamese 0.662 0.017

Antilleans 0.671 0.016
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Significant differences between  
ethnic groups (bonferonni adjusted)

Variable Ethnic group estimate se Turkish Moroccans Surinamese

Has child(ren) 
(proportion)

Turkish 0.585 0.024

Moroccans 0.583 0.021

Surinamese 0.617 0.017

Antilleans 0.575 0.018

Has partner 
(proportion)

Turkish 0.632 0.022

Moroccans 0.589 0.021

Surinamese 0.511 0.018 * *

Antilleans 0.499 0.018 * *

Note. * p<0.05/no. of pairwise comparisons. Variables included in the propensity score 
reweighting: Immigration generation, Educational level, Big city dweller, Employed and 
Children

Table C1 continued
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Content

GESIS Pretest Lab

Did you know that pretesting helps to….

• identify questions that are misinterpreted 
   by (some) respondents? 
   (Sudman et al., 1996)
• reduce systematic measurement error, e.g. 
   by identifying context effects? 
   (Groves et al., 2004)
• reduce item non-response? 
   (Forsyth et al., 2004)

The GESIS Pretest Lab supports researchers in optimizing their survey questions prior to 
data collection to improve the quality of the data obtained by the survey.

    Why pretest a questionnaire?

• Conducting cognitive pretests 
• Conducting eye movement analyses (eye  
   tracking) in combination with cognitive 
   pretests
• Consulting on choosing and independent      
   usage of various pretesting methods

    What we offer:

For more informationen about our services and the costs and duration of questionnaire pretests please visit: 

http://www.gesis.org/en/services/data-collection/pretest-lab/
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Methods, data, analyses (mda) publishes research on all questions important to 
quantitative methods, with a special emphasis on survey methodology. In spite of 
this focus we welcome contributions on other methodological aspects. 

Manuscripts that have already been published elsewhere or are simultaneously sub-
mitted to other journals will not be considered. As a rule we do not restrict authors’ 
rights. All rights remain with the author, and articles in mda are published under 
the CC-BY open-access license. 

Mda aims for a quick peer-review process. All papers submitted to mda will first 
be screened by the editors for general suitability and then double-blindly reviewed 
by at least two reviewers. The decision on publication is made by the editors based 
on the reviews. The editorial team will contact the authors by email with the result 
at the latest eight weeks after submission; if the reviews have not been received by 
then, we provide a status update with a new target date. 

When preparing a paper for submission, please consider the following guidelines:
 � Please submit your manuscript by e-mail to mda(at)GESIS(dot)org. 
 � The total length of the manuscript shall not exceed 10.000 words.
 � Manuscripts should… 

 � be written in English, using American English spelling. Please use correct 
grammar and punctuation. Non-native English speakers should consider a 
professional language editing prior to publication.

 � be typed in a 12 pt Roman font, double-spaced throughout.
 � start with a cover page containing the title of the paper and contact details  / 

affiliations of the authors, but be anonymized for review otherwise.

 � Please also send us an abstract of your paper (approx. 300 words), a brief bio-
graphical note (no longer than 250 words), and a list of 5-7 keywords for your 
paper.

 � Acceptable formats for Graphics are
 � Tiff
 � Jpeg (uncompressed, high quality)
 � pdf

 � Please ensure a resolution of at least 300 dpi and take care to send hiqh-quality 
graphics. Line art images should have a resolution of 500-1000 dpi. Please note 
that we cannot print color images.

 � The type area of our journal is 11.5 cm (width) x 18.5 cm (height). Please con-
sider this when producing tables or graphics.

 � Footnotes should be used sparingly.
 � By submitting a paper to mda the authors agree to make data and program rou-

tines available for purposes of replication.
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