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Abstract

Tolerance for Ambiguity (TA)—the ability to deal with ambiguous stimuli or situations—represents
a central construct for the acceptance of diversity. Although TA can be an important indicator for
the functioning of a pluralistic society, it is rarely included in population surveys in Germany, and
there are few validated measurement instruments for the German-language area that are suitable
for general population surveys. Therefore, this paper proposes a measurement instrument in the
German language to address these concerns. This development is based on the English-language
Tolerance for Ambiguity Scale (TAS), which is surveyed with 12 items covering four sub-
dimensions: valuing diverse others, change, challenging perspectives, and unfamiliarity. These
items were translated into German using the TRAPD approach and empirically tested in a three-
wave online panel study in Germany (n = 1,370 in each wave). To evaluate the psychometric
quality of the translated TAS, validity (factorial and construct validity) and reliability (McDonalds’s
omega coefficient and test-retest stability) are considered. This article makes at least two
contributions. First, it proposes a German-language version of TAS, and second, it tests the scale
using a confirmatory approach to factor analysis rather than the exploratory approaches used in
previous studies. In summary, the German TAS is a valid and reliable instrument for measuring TA
in population surveys in Germany.
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Diversity in lifestyles and opinions, or in terms of social groups and religions, shape life
in Germany. Whether diversity poses a challenge to social cohesion, or rather that it
improves society’s potential for innovation and creativity, depends in particular on how a
society values diversity. While a major part of the population in Germany has a positive
attitude towards diversity, a smaller part sees it as a danger (e.g., Arant et al., 2019; Zick,
2019). Why do some people desire diversity, while others feel threatened by it? A key
construct related to this is what is known as Tolerance for Ambiguity (TA): The ability
to deal with ambiguous stimuli or situations that are new, unfamiliar, insoluble, complex,
uncertain, or open to contradictory interpretations represents a central construct for
the acceptance of diversity (Budner, 1962; Frenkel-Brunswik, 1949, 1951; Herman et al.,
2010; McLain, 1993, 2009). Originally defined as a stable personality trait, the stability
of the TA construct is controversial and is still discussed today (see Stability of the
Construct). Furthermore, TA is sometimes assumed to be more of a context-specific
construct (see Generality and Dimensionality of the Construct). Negative associations were
shown with right-wing political extremism, racism, and ethnic prejudice (e.g., Adorno
et al., 1950; Budner, 1962; Griindl & Aichholzer, 2020; Lind, 1987) and positive associ-
ations shown with prosocial behaviour, intercultural competence, and creativity (e.g.,
Caligiuri & Tarique, 2012; Vives & FeldmanHall, 2018; Zenasni et al., 2008). Although it
seems to be an important indicator regarding the acceptance of diversity and appears
essential for the functioning of a pluralistic society, TA is rarely included in population
surveys in Germany. In addition, there are few validated measurement instruments for
the German-language area that are suitable for general population surveys. This paper
proposes a measurement instrument in German language to address these concerns. The
development of such an instrument is based on the English Tolerance for Ambiguity
Scale (TAS), which is surveyed with 12 items which measure four sub-dimensions of
TA: valuing diverse others, change, challenging perspectives, and unfamiliarity. The 12
items were translated into German using the TRAPD approach (Translation, Review,
Adjudication, Pretesting, Documentation; Harkness, 2003; Harkness et al., 2004) and
empirically tested within a population survey. To evaluate the psychometric quality of
the scale, validity (factorial and construct validity) and reliability (McDonalds’s omega
coefficient and test-retest stability) are considered.

The article begins by discussing issues regarding the concept and definition of TA
before introducing the state of the art for its measurement. After providing an overview
of the methods and data, the results are presented and discussed.

Conceptual and Definitional Issues

Conceptualisations and Definitions of Tolerance for Ambiguity

The concept of TA was introduced by Frenkel-Brunswik (1949, 1951) and was embedded
in the work of Adorno et al. (1950) within the social psychological concept of the
authoritarian personality, in which the authors conceptualized a personality structure
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that was particularly susceptible to fascist ideologies and the devaluation of others.
Various researchers have attempted to conceptualise TA, taking slightly different concep-
tual perspectives (e.g., Budner, 1962; Frenkel-Brunswik, 1949, 1951; McLain, 1993, 2009).
As just stated, the perspective of Frenkel-Brunswik (1949, 1951) has been associated
with authoritarianism and prejudice, with intolerance for ambiguity as intolerance of
diversity among people. Further, she defined TA as ‘one of the basic variables in both
the emotional and the cognitive orientation of a person toward life’ (p. 113) and as
the ability to recognise the ’coexistence of positive and negative features in the same
object’ (Frenkel-Brunswik, 1949, p. 115). Following on from this rather psychoanalytical
approach, Budner (1962, p. 29) described intolerance for ambiguity as ’the tendency to
perceive ambiguous situations as sources of threat’ and TA as ’the tendency to perceive
ambiguous situations as desirable’. Thereby, he identified three types of ambiguous
situations: novel, complex and insoluble. Furthermore, McLain (1993, p. 184) defined TA
as a ‘range, from rejection to attraction, of reactions to stimuli perceived as unfamiliar,
complex, dynamically uncertain, or subject to multiple conflicting interpretations’. Based
on these earlier definitions, TA is interpreted in this paper as the ability to deal with
ambiguous stimuli or situations and as a central construct for the acceptance of diversity,
whereby such ambiguous stimuli or situations can be characterized as being new, unfa-
miliar, insoluble, complex, uncertain, or open to contradictory interpretations (Budner,
1962; Frenkel-Brunswik, 1949, 1951; Herman et al., 2010; McLain, 1993, 2009).

Stability of the Construct

According to Frenkel-Brunswik (1949), TA was conceptualized as a stable personality
variable, independent of situation and context, and it continued to be treated as such
(e.g., by Budner, 1962; McLain, 1993, 2009). Budner (1962) calculated a test-retest reliabili-
ty of r = .85, but with partly short time intervals of between two weeks and two months.
McLain (1993, 2009) did not calculate test-retest reliabilities. Regarding psychometric
evidence in general, it must be said that psychometric evidence is a problem in most
studies (Herman et al., 2010). Nowadays, it is often considered that TA can change and
can be learned (e.g., Bauer, 2011; Streitborger et al., 2019), although this has not yet
been empirically proven. Regarding the development trends of individual TA, not much
research has been done. Among the few researchers, Lind (1987) has presented TA as a
social aspect of learning that can be learned during study through the socialization in
new and complex settings. A similar approach was carried out by DeForge and Sobal
(1989) with medical students. Furthermore, Buhr and Dugas (2006) showed a negative
correlation between intolerance for ambiguity and the age of students, which may indi-
cate that TA changes with life experience. To the best of my knowledge, there are no
multivariate regression analyses or structural equation models to determine the actual
determinants of TA.
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Generality and Dimensionality of the Construct

TA was mostly considered as an overall construct and therefore measured on a one-di-
mensional scale (Furnham & Marks, 2013). However, this has been questioned several
times and partially contradicted by recalculations of the factor structure of the instru-
ment of Budner (1962) and Mac Donald (1970) (e.g., by Furnham, 1994; Sidanius, 1978).
Researchers have addressed the question of whether TA is a general personality trait or
whether it can vary across domains. On the one hand, it has been argued that items that
are too general function differently in various settings (e.g., Herman et al., 2010; Reis,
1997). On the other hand, a criticism is that one-dimensional scales make it impossible to
correlate with theoretically relevant behaviours (Kenny & Ginsberg, 1958; Lauriola et al.,
2016). Herman et al. (2010) considered that contextual items that target specific content
areas may prove more reliable and may reduce inconsistencies in dimensionality. Regard-
ing dimensionality, different studies have argued for between one and eight dimensions
(Furnham, 1994; Herman et al., 2010; Kenny & Ginsberg, 1958; Kirton, 1981; Lauriola et
al., 2016; McLain, 1993; Norton, 1975).

Related Psychological Concepts

A concept that is very close to intolerance for ambiguity is the concept of rigidity, which
is why the concepts have been treated as equivalents in early studies (Budner, 1962).!
Furthermore, both uncertainty avoidance and risk taking are concepts that are very sim-
ilar to TA (Furnham & Marks, 2013).> Another concept that is close to the TA is the con-
cept of need for cognitive closure (NFCC) introduced by Kruglanski et al. (1993).> NFCC
characterises individual differences in the need to get a clear, definitive answer to social
facts when processing social information and forming social judgements. Regarding the
relationship between TA and the Big Five, there has not yet been sufficient research into
whether TA is more of a facet of the Big Five, or whether it is located outside them, such
as locus of control (Furnham & Marks, 2013). In either case, TA correlates strongly with
two of the Big Five factors: Openness to experience and extraversion (e.g., Caligiuri &
Tarique, 2012; Jach & Smillie, 2019; Lauriola et al., 2016; Tynan, 2020). Empirical results
regarding neuroticism differ: While Caligiuri and Tarique (2012) showed no relation with

1) However, whereas intolerance of ambiguity focuses more on the evaluation of certain phenomena, rigidity focuses
more on the manifestation of ways of reacting (Budner, 1962).

2) Whereas TA describes a trait that centers on a person's response to an ambiguous situation in the present,
uncertainty avoidance describes a future-oriented trait in which the person responds to an uncertainty in the

future (Grenier et al., 2005). Regarding risk taking, decisions made under ambiguous conditions have an unknown
distribution of outcome probabilities for at least one of the options, whereas risky decisions have known probabilities
but unknown outcomes (Ellsberg, 1961). However, according to Vives and Feldman-Hall (2018), there is empirically
no positive correlation between TA and risk taking.

3) Lauriola et al. (2016) found a positive correlation between NFCC and the intolerance of ambiguity of r = .48.
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TA; Jach and Smillie (2019) found that neuroticism negatively correlated with the TAS by
Herman et al. (2010).

Empirical Findings

In the work of Frenkel-Brunswik (1949, 1951) and Adorno et al. (1950) on ethnocentrism
and authoritarianism, intolerance for ambiguity is the central component of the author-
itarian personality and is positively related to racism and ethnic prejudice. However,
the strong link between TA and authoritarianism could only be confirmed by a few re-
searchers, e.g., by Budner (1962)*, who also demonstrated negative correlations between
TA and conventionality, religious dogmatism, a positive attitude toward censorship,
idealization of parents, and Machiavellianism. In addition, correlations have been found
between TA and the propensity of students for more structured careers (Budner, 1962),
discipline-specific selection effects in the choice of study (Lind, 1987; Tatzel, 1980) and
a systematic relationship between political attitudes and students’ TA (Lind, 1987).° In
a more recent study, Griindl and Aichholzer (2020) showed that uncertainty avoidance
was indirectly associated with the support for the populist radical right in Austria. Bardi
et al. (2009) showed that intolerance for ambiguity is negatively correlated with general
life satisfaction and positively correlated with general feelings of anxiety. Further, it was
shown that TA is positively associated with various concepts of intercultural competence
(Caligiuri & Tarique, 2012), creativity (Zenasni et al., 2008), and with prosocial behaviour
(Vives & FeldmanHall, 2018).

Common Instruments for Measuring Tolerance for Ambiguity

The first attempts for measuring TA date back to Frenkel-Brunswik (1949, 1951), and
were conducted as part of the studies on the authoritarian personality (Adorno et al.,
1950). Experimental methods and many survey instruments using Likert items for struc-
tured questionnaires were developed. Common instruments are briefly presented here
(for a review see Furnham & Marks, 2013).

For a long time, the most common and widely used instrument for measuring TA
was Budner’s (1962) survey instrument with 16 items. This instrument differentiates
according to the potential mode of reaction (submission, denial), the levels of reaction
(phenomenological, operative), and the type of ambiguous situation (novelty, complexity,
and insolubility). Budner (1962) assumed TA to be a stable one-dimensional personality
variable. The instrument had a low internal consistency of o = .49, a good test-retest
reliability of r = .85, and a good construct validity. The fact that this instrument was

4) Budner (1962) showed an average correlation between intolerance for ambiguity and authoritarianism of r = .32.

5) Among those who classify themselves as very left-wing, there is a high proportion of persons who are highly toler-
ant for ambiguity, while this proportion is strikingly low among those who classify themselves as very right-wing.
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widely used despite lower than acceptable psychometric properties was criticized (e.g.,
Furnham & Marks, 2013; Herman et al., 2010).

McLain (1993) designed the 22-item Multiple Stimulus Types Ambiguity Tolerance
measure (MSTAT-I), which highlighted several stimuli of TA, described as facets of a
one-dimensional TA construct. Based on the MSTAT-I, McLain (2009) developed the
MSTAT-II by removing items based on feedback from researchers and respondents. The
MSTAT-II is composed of 13 items and has an internal consistency of a = .83. However,
it is preferred over the MSTAT-I only when survey space is limited (Furnham & Marks,
2013). This instrument also suffers in part from an overgeneralized view or overly
abstract formulations (McLain, 2009, p. 986).

Regarding German-language measurement instruments, the Inventory for the Meas-
urement of Tolerance for Ambiguity (IMA) by Reis (1996, 1997) is test-statistically very
sound. It distinguishes between five different facets that have been largely confirmed by
factor analysis: TA toward problems that seem insoluble, toward social conflicts, toward
role stereotypes, toward parental image, and openness to new experiences. However, the
instrument is composed of 40 items.

The measurement instrument of Herman et al. (2010) aims to help researchers to
better understand intercultural phenomena and to improve the conceptual dimension-
ality and psychometric evidence of previous measurement instruments. The 12-item
Tolerance for Ambiguity Scale (TAS) was designed primarily for cross-cultural contexts,
arguing that items that are too general are not appropriate for the various concepts of
TA or advocating for context-specific instruments. Herman et al. (2010) drew on the
conceptualization and the instrument of Budner (1962) and attempted to improve the
instrument by adding new items and removing other items (see the final instrument
in Table A1l). For evaluation, Herman et al. (2010) computed principal component anal-
yses (PCA), internal consistency, and correlations among items. Accordingly, the scale
represents an improvement on Budner’s (1962) scale in terms of factor structure and
internal consistency, o(Herman et al., 2010) = .73 vs. a(Budner, 1962) = .49. Moreover,
the authors emphasise that the instrument is designed in such a way that it is consistent
with the ideas of McLain (1993, 2009). It is composed of four sub-dimensions: valuing
diverse others, change, challenging perspectives, and unfamiliarity. However, regarding
low internal consistencies of the individual factors, they support a one-dimensional theo-
retical framework. The dimensional structure emerged through an exploratory approach
combined with theoretical considerations, especially regarding the newly created items.
These new items were written in terms of cross-cultural relevance and to complement
Budner's (1962) existing items. Herman et al. (2010) do not mention this specifically,
but it stands out that the sub-dimension ‘valuing diverse others’ fits very well with
considerations of Frenkel-Brunswik (1949, 1951), who defined TA as ‘tolerance of the
diversity of people’. “Valuing diverse others’ is not included in other recent concepts
(Furnham & Marks, 2013).
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Method

Translation Procedure

For this study, the 12 items of the Tolerance for Ambiguity Scale (TAS) by Herman et
al. (2010) were translated from English into German using the TRAPD-approach (Trans-
lation, Review, Adjudication, Pretesting, Documentation; Harkness, 2003; Harkness et al.,
2004). First, the English-language instrument was translated into German by two inde-
pendent translators. Subsequently, the translations were discussed under the moderation
of a ’reviewer’ and solutions were developed for each item. Next, open questions were
clarified with an experienced survey expert (an ‘adjudicator’). Then, the translated items
have been tested on a sample of the target population. Based on pretest results, the items
were partially modified and tested for comprehensibility using cognitive interviews with
probing procedures (comprehensive, general). In a last step, the entire translation process
was documented in detail.® In the final translation, care was also taken to ensure that the
items were formulated in simple and easy-to-understand language.

Material

Responses can be given on a fully verbalized five-point response scale: 1 — does not apply
at all, 2 - rather does not apply, 3 - neither, 4 - rather applies, and 5 - fully applies.
The final translation of the items and the response scale can be found in Table A1 in the
Appendix.

Data

The development of the survey instrument is embedded in the project ‘Social Cohesion
in Times of Crisis: The Corona Pandemic and Anti-Asian Racism in Germany’. This
project included an online panel study in Germany, in which the participants of the
first survey were re-surveyed in two further waves (Mayer et al., 2022). The data was
collected from December 2020 to May 2021 via an online access panel by respondi, with
adjusted quotas for age, gender, and federal state. The target group was people aged 18
to 74 living in Germany with an oversampling of respondents who were born abroad or
whose parents were born abroad. The pretest (n = 2,002)” and the three waves (n = 1,370
for each wave) were used to develop and validate the survey instrument. The sample
description for the analysis of the three waves (after cleansing)® can be found in Table
A2.

6) A summary of the documentation of the translation process can be found in the Supplementary Materials.

7) The quantitative pretest took place from August 28 to September 1, 2020. It was a web survey, with an average
survey duration of about 25 minutes. Within the pretest (n = 2,002), the factorial validity and reliability of the
instrument is tested, and the distributions of the individual items are considered.
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Analytical Strategy

To ensure high instrument quality, the measurement instrument and its documentation
were based on the quality standards developed in 2014 by the German Data Forum
(RatSWD) in the working group 'Quality Standards’ (Rammstedt, Beierlein, et al., 2014).
To assess the psychometric quality of the German-language TAS, validity and reliability
are considered. To do this, the following three steps were taken:

(1) Factorial validity of the TAS was tested using confirmatory factor analysis, apply-
ing structural equation modelling (SEM) with maximum likelihood estimation, and using
standardised coefficients and values.” After a first screening of the proposed model of
Herman et al. (2010) different model assumptions were tested.

« M1: Full model with 12 items and one dimension

o M2: Full model with 12 items and four sub-dimensions

« M3: Reduced model with 11 items and four sub-dimensions

+ M4: Reduced merged model with 11 items and three sub-dimensions

All multidimensional models (M2-M4) were models with correlated latent variables, as
the concept assumes correlations between the sub-dimensions. Model fit was evaluated
using CFI, TLI, RMSEA, SRMR, AIC and BIC." The heuristic of Hu and Bentler (1999) is
used, according to which a CFI and TLI of .95 (or higher), a RMSEA of .06 (or lower) and
a SRMR of about .08 (or lower) imply good model fit. Lower values of information crite-
ria such as AIC or BIC indicate a better model fit. In addition, LR-tests were performed.
In a next step, model misspecifications were examined using modification indices for
model M3. Therefore, the following iterative process was used: The error correlation
with the highest modification index was included if they were meaningful in term of
content. However, so as not to overload the model no more than four correlations are
accepted. The iteration process is documented in Table A3 in the Appendix.

(2) To test the construct validity, Spearman’s correlations were calculated with con-
structs that are theoretically or empirically related to TA:

« Big Five Inventory (BFI-10) by Rammstedt, Kemper, et al. (2014)
« Life Satisfaction analogous to the German Socioeconomic Panel (SOEP)

8) To ensure high data quality, only respondents who took the survey seriously were considered. For this reason,
respondents who answered the questions in less than 7.55 minutes (5th percentile of the distribution of the survey
duration) and those who answered all items of the answer battery in the same way (’straightlining’) are excluded
from the analysis, as it is suspected that such respondents are just clicking through the survey (’satisficing’).
Furthermore, only individuals for whom all three data points are available are considered, and missing values are
excluded from the analyses. Additionally, respondents who have interrupted the questionnaire are excluded.

9) The models were also run with robust standard errors. There were no differences in the results.

10) CFI-comparative fit index; TLI-Tucker-Lewis index; RMSEA-root mean square error of approximation; SRMR-
standardized root mean squared residual; AIC-Akaike information criterion; BIC-Bayesian information criterion.
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« Need for Cognitive Closure Scale (NCCS-5) by Rinke (2020)
« Adaption of the short Scale Authoritarianism (KSA-3) by Nieflen et al. (2019)
« Translation of the Modern Racism Scale by McConahay (1986)

To test whether one-dimensional scales indeed make it difficult to correlate TA with
theoretically relevant behaviours (Kenny & Ginsberg, 1958; Lauriola et al., 2016), correla-
tions are computed for the proposed models for the full and reduced scale, as well as for
the individual dimensions.

(3) To determine reliability of the measurement instrument, the test-retest stability
was computed.” In addition, the internal reliability is tested by calculating the McDo-
nalds’s omega (Baldwin, 2019; McDonald, 1999).

Results

Descriptive Statistics

Table 1 shows the mean, standard deviation, skewness, and kurtosis for each of the
12 items of the TAS. Mean and standard deviation separately for gender, age groups,
educational background, and migration background of the translated TAS—can be found
in Table A4-A7 in the Appendix.

11) Although the true values of TA may change over time, it is useful to determine test-retest reliability because the
measurements are very close, and TA is not expected to change within this time period.
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Factorial Validity

Figure 1 shows the proposed structure by Herman et al. (2010) with four correlated
factors behind the 12 items: As for the factor loadings, the most noticeable is the low
correlation between item_9 and the latent factor L3 (‘challenging perspectives’, .19),
which may be an indicator that this item does not fit the factor.!* As for the correlations
between the latent variables, the strong correlation between the latent variables L2
(‘change’) and L4 (‘unfamiliarity’) of .85 is striking, which could indicate that these
two dimensions are not properly separable. This consideration is also plausible from a
theoretical perspective. Table A8 shows which theoretical considerations Budner (1962)
had already about the items. According to Budner (1962), item_5, item_6 and item_12
are items which have both the same response reaction (phenomenological submission,
PS) and the same underlying ambiguous situation (novelty). The consideration that these
three items lie on a common factor therefore seems to make theoretical sense, too.

Figure 1

Path Diagram of the Structural Equation Model M2

item 1 item Z item 3 item 4 item 5 item, 6 item 7 item 8 item_ 9 item_: 10 item_ 11 item_: 1Z

@é@b&@b 5> & & & & o &

Note. Structural equation modelling (SEM) with maximum likelihood estimation; standardised coefficients;

latent variables: L1 = valuing diverse others; L2 = change; L3 = challenging perspectives; L4 = unfamiliarity;
wording of the items can be found in Table A1; 1st wave; n = 1,370.

Based on these findings, as described in section Generality and Dimensionality of the
Construct, different models are compared: The full model with 12 items and one dimen-
sion (M1), the full model just described with 12 items and four sub-dimensions (M2);

12) It should be mentioned that the factor loading of item_9 (see Table A5 for the wording) and the corresponding
latent factor ‘challenging perspectives’ was strikingly low, and the item also loaded high on the latent factor ‘change’
in the study of Herman et al. (2010). Furthermore, this item also showed low inter-item correlation with the overall
scale.
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a reduced model with 11 items and four sub-dimensions (M3), and a reduced merged
model with 11 items and three sub-dimensions (M4). Fit statistics are summarized in
Table 2. When a one-dimensional model (M1) was fitted to the data of the first wave, fit
indices pointed to a poor model fit, CFI = .654, TLI = .578, RMSEA = .109, SRMR = .085,
AIC = 45630.966, BIC = 45818.978. The model specification M2 with four sub-dimensions
has a better model fit than the one-dimensional model, CFI = .859, TLI = .806, RMSEA
= .074, SRMR = .067, AIC = 45119.287, BIC = 45338.634, and a LR test supports that
M1 is nested within M2, x%(6) = 523.68. Model M2 is acceptable, but still fails to be a
‘good’ model fit according to Hu and Bentler (1999). Model M3 is calculated without
item_9, what leads to an improvement in some model fit indices, CFI = .878, TLI = .824,
RMSEA = .075, SRMR = .060, AIC = 41927.586, BIC = 42131.266. However, a LR test does
not confirm a significant improvement of the model compared to M2, x*(3) = -3185.70.
When the reduced models M3 and M4 with only 11 items are compared, the LR test
confirms that M4 is nested in M3, x%(3) = 19.59, which argues for the four-dimensional
structure of the model. However, the results support a strong relationship between the
latent variables L2 (‘change’) and L4 (‘unfamiliarity’). In summary, the results support
the theoretically derived four-dimensional structure. Omitting item_9 does not lead to
a significant improvement of model fit. However, this item can be omitted because it
does not fit the intended factorial structure of Herman et al. (2010). Those types of items
were already criticised by McLain (2009, p. 976) in the scale of Budner (1962), since items
that refer to ‘classifications of people such as teachers or experts’ may be ‘confounded
by reference to specific situations that may evoke responses other than reactions to
ambiguity’.

Investigating whether error terms are potentially correlated, and to check whether
statistically significant paths should be added, leads to a next step to the consideration
of modification indices (MI) for the reduced four-dimensional model M3. After the error
correlations were added, the model fit of model M5 improved, and according to Hu and
Bentler (1999), the model has nearly a good model fit, CFI = .921, TLI = .872, RMSEA
= .064, SRMR = .051, AIC = 41828.558, BIC = 42053.129. However, the high correlation
between L2 and L4 is still conspicuous, and presumably these latent factors cannot be
properly separated from each other (see Figure 2).2

13) Analogous to Herman et al. (2010), a principal component analysis using oblimin rotation with Kaiser normaliza-
tion was performed as a robustness check. For the full model in the first wave, four factors with eigenvalues above
one resulted. After doing the same for the reduced model, the two factors ‘change’ and ‘unfamiliarity’ merged into a
single factor, leaving only three factors.
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Figure 2

Path Diagram of the Structural Equation Model M5
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Note. Structural equation modelling (SEM) with maximum likelihood estimation; standardised coefficients;
latent variables: L1 = valuing diverse others; L2 = change; L3 = challenging perspectives; L4 = unfamiliarity;
wording of the items can be found in Table A1; 1st wave; n = 1,370.

It was shown that a multidimensional model fits significantly better than a one-dimen-
sional one, with the four-dimensional structural solution fitting significantly better than
the three-dimensional one. In conclusion, even if a four-dimensional solution seems
statistically to be best, it was shown empirically and theoretically, that the dimensions
‘change’ and ‘unfamiliarity’ are very strongly related, and that item_9 does not fit the
factor very well and can therefore be omitted. Regarding, factorial validity of the con-
struct, it should be emphasized that none of the tested models represent the empirical
covariances and variances of the items sufficiently well. The model fit proved to be
rather low for all tested models, especially with respect to the CFI measurement.

Construct Validity

Spearman’s correlations of this study and correlations of the reference studies can be
found in Table 3." Correlations are calculated for the full and reduced overall measure
and for the individual sub-dimensions for the proposed models.

14) The validity coefficients presented in Table 2 are evaluated according to Cohen (1992): small effect (r = .10),
medium effect (r = .30), strong effect (r = .50).
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The Big Five personality traits were measured using a validated instrument by
Rammstedt, Kemper, et al. (2014). According to the studies mentioned in section Rela-
ted Psychological Concepts, the translated TAS correlates positively with ‘extraversion’
(7s. 12 items = -24) and ‘openness to experience’ (7y 13 jems = -22). But contrary to Caligiuri
and Tarique (2012), respondents who scored high in ‘agreeableness’ had higher degrees
of TA. ‘Conscientiousness’ was uncorrelated to the TAS, which is analogous to Caligiuri
and Tarique (2012), and ‘neuroticism’ correlated negatively, which is analogous to Jach
and Smillie (2019). The translated TAS correlates positively with ‘life satisfaction’, which
is in line with the results of Bardi et al. (2009). In the online panel study, ‘need for
cognitive closure’ was assessed using a validated short scale by Rinke (2020), the NCC-5.
The translated TAS correlates negatively with the NCC-5 (7; 15 jiems = --50), which is in
line with empirical and theoretical assumptions, too. As mentioned before, within the
work of Adorno et al. (1950) and Frenkel-Brunswik (1949, 1951) on ethnocentrism and
authoritarianism, intolerance for ambiguity is the central component of the authoritarian
personality and is positively related to ‘racism’ and ‘ethnic prejudice’. As a measure of
authoritarianism, a shortened version of the KSE-3 was integrated into the questionnaire.
The correlation between the KSE-3 and the German TAS is strong with ry 15 jrems = --45,
which is again in line with empirical considerations. ‘Modern racism’ was measured via
a translation of the Modern Racism Scale of McConahay (1986). The correlation between
the translated Modern Racism Scale and the German TAS is 7, 15 jtems = --35.

Regarding construct validity, all findings are consistent with theoretical and empirical
considerations. However, the comparability of correlations between this study and the
reference studies is limited: First, the results of the reference studies refer in part to
other measurement instruments for TA, and second, the reference studies have much
smaller, mostly specific samples (students, managers, etc.). Regarding the individual
sub-dimensions, in fact, there are considerable differences in places.

Reliability

In terms of test-retest stability, the full scale (12 items) and the reduced scale (11 items)
have acceptable test-retest reliabilities (> .7) (see Table A9). McDonald’s omega coeffi-
cients are calculated for the overall measure and for the individual dimensions for the
proposed models (see Table 4). Internal reliability of the overall measure was acceptable
at OTAS, 12 items = OTAS, 11 items = -/ 1. Regarding the individual dimensions, the moderately
sized factor loadings of the confirmatory factor analysis are also reflected in moderate
reliabilities of the sub-dimensions.
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Table 4

McDonald’s Omega Results for Wave 1 for Different Sub-Dimensions and 11 and 12 Item Overall Scales

M3 M4
M2 Reduced four-dimensional Reduced three-dimensional
Model Four-dimensional model model model
oy, 61 61 61
Wy .66 .66
Wy .63 .70 .70
[ .52 52
Or2414 70
© TAS, 12 items 71 71 71
© TAS, 11 items 71 71 71

Note. M2 = Full model with 12 items and four sub-dimensions; M3 = Reduced model with 11 items and four
sub-dimensions; M4 = Reduced merged model with 11 items and three sub-dimensions.

Discussion

The purpose of this research was to develop a German-language instrument for meas-
uring TA that can be used in population surveys in Germany. This development is
based on the English Tolerance for Ambiguity Scale (TAS), which is surveyed with 12
items and which measures four sub-dimensions of TA: valuing diverse others, change,
challenging perspectives, and unfamiliarity. The items were translated into German
using the TRAPD approach. To evaluate the psychometric quality of the scale, validity
and reliability are considered. Regarding the factorial validity or dimensionality of the
construct, confirmatory factor analysis argues for a multidimensional model rather than
a one-dimensional model, with a four-dimensional solution seeming to fit significantly
better than a three-dimensional solution. However, it was shown that the dimensions
‘change’ and ‘unfamiliarity’ are strongly related. In addition, it was shown that one
item, item_9, does not fit the model very well, although omitting this item does not
result in a statistically significant improvement of model fit. However, item_9 can still be
omitted since it does not fit the intended dimensional structure. In terms of reliability,
the full scale and reduced scale scores show acceptable internal reliabilities. However, the
moderately sized factor loadings of the confirmatory factor analysis are also reflected in
moderate reliabilities of the sub-dimensions. Likewise, the full and reduced scale scores
show acceptable values in terms of test-retest reliability. Regarding construct validity,
the German 11 or 12 item TAS was found to correlate positively with ‘extraversion’ and
‘openness to experience’ and ‘life satisfaction’, and negatively with the ‘need for cogni-
tive closure’, ‘modern racism’, and ‘authoritarianism’. All these findings are consistent
with theoretical and empirical considerations. To test whether one-dimensional scales
indeed make it difficult to correlate TA with theoretically relevant behaviours (Kenny &
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Ginsberg, 1958; Lauriola et al., 2016), correlations are computed for the proposed models
for the full and reduced total measure as well as for the individual dimensions. In fact,
there are considerable differences regarding the individual sub-dimensions.

There are some limitations in this study: Regarding factorial validity, although the
attempt was made, none of the models tested were able to reproduce the empirical
covariances and variances of the items sufficiently well. Model fit proved to be rather
low for all tested models. In addition, PCA as a robustness check, the analogous approach
that was chosen by Herman et al. (2010) must be seen critically, especially against the
background that PCA is not an analytical procedure for uncovering latent dimensions.
Regarding construct validity, another limitation of this study is the comparability of cor-
relations between this study and the reference studies. First, the results of the reference
studies refer partly to other measurement instruments for TA, and second, the reference
studies have much smaller, mostly specific samples (e.g., students, managers). Therefore,
these comparisons should be made with caution. The correlations of the individual
dimensions were calculated. Here it can be assumed that individual sub-dimensions
are correlated differently with the other constructs, but there are no studies that have
investigated this that can be used as references. Furthermore, since the questionnaire was
only administered in German, a direct comparison of the English and German TAS is not
possible within this analysis.

A particularly positive aspect of this study, however, must be emphasised: The instru-
ment could be evaluated within the framework of a real population survey. Further,
since the same instrument could be used repeatedly in three waves, unbiased test-retest
stability could be calculated. The time intervals were quite short, so this cannot be seen
as a proof of stability of the construct. Future research using analytic approaches such as
latent trait analysis (LTA) may be helpful in attempting to separate trait and state effects
of TA.

The article makes at least two main contributions. First, it proposes the German-lan-
guage version of TAS, and second, it tests the scale using a confirmatory approach
to factor analysis rather than the exploratory approaches used in previous studies. In
summary, it was shown that the German TAS is a valid and reliable instrument for
measuring TA in population surveys in Germany.
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Table A1

Appendix

Wording of English- and German-Language TAS Items

German translation based on TRAPD

Item  English version by Herman et al. (2010) approach

1 I avoid settings where people don’t share my Ich vermeide Situationen, in denen Menschen
values. nicht meine Werte teilen.

2 I can enjoy being with people whose values are  Ich kann es genieflen mit Menschen zusammen zu
very different from mine. sein, die ganz andere Werte haben als ich.

3 I can be comfortable with nearly all kinds of Ich kann mich bei allen méglichen Menschen
people. wohlfiihlen.

4 A good job is one where what is to be done and  Eine gute Arbeit ist eine Arbeit, bei der immer
how it is to be done are always clear. klar ist, was zu tun ist und wie es zu tun ist.

5 A person who leads an even, regular life in which Wer ein ruhiges, geregeltes Leben ohne viele
few surprises or unexpected happenings arise Uberraschungen oder unerwartete Ereignisse
really has a lot to be grateful for. fithrt, kann wirklich dankbar sein.

6 What we are used to is always preferable to what Das Gewohnte ist immer dem Unbekannten
is unfamiliar. vorzuziehen.

7 The sooner we all acquire similar values and Je eher alle ahnliche Werte und Ideale annehmen,
ideals the better. desto besser.

8 If given a choice, I will usually visit a foreign Wenn ich die Wahl habe, besuche ich eher ein
country rather than vacation at home. anderes Land als Urlaub zuhause zu machen.

9 A good teacher is one who makes you wonder Ein(e) gute(r) Lehrer(in) hat die Eigenschaft, einen
about your way of looking at things. dazu zu bringen, die eigenen Sichtweisen zu

hinterfragen.

10 I would like to live in a foreign country for a Ich wiirde gerne eine Zeit lang im Ausland leben.
while.

11 I like to surround myself with things that are Ich umgebe mich gerne mit Dingen, die mir
familiar to me. vertraut sind.

12 1 like parties where I know most of the people Ich mag Feiern lieber, auf denen ich die meisten

more than ones where all or most of the people

are complete strangers.

Leute kenne, als solche, auf denen ich fast

niemanden kenne.

Note. Responses can be given on a fully verbalized 5-point response scale: 1 = does not apply at all (trifft
tiberhaupt nicht zu); 2 = rather does not apply (trifft eher nicht zu); 3 = neither (weder noch); 4 = rather applies
(trifft eher zu); 5 = fully applies (trifft voll und ganz zu).
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Table A2

Sample Description After Data Cleansing

Variable %

Gender (2 missing)

male 59.4

female 40.6
Age

< 40 26.3

40-60 47.2

> 60 26.6
Education”

low 15.3

medium 30.8

high 53.9
Mig. backgroundb

no 65.7

yes 34.3
N 1,370

aLow education includes the categories ‘(still) no school education or vocational training’, ‘secondary school
without completed apprenticeship or vocational training’ and ‘secondary school with completed apprenticeship
or vocational training’; medium education includes the categories ‘secondary school leaving certificate’ and
‘technical school, commercial school’; high education includes the categories ‘college, university’ and ‘doctora-

te.
"Migration background is defined as persons who themselves or at least one parent was born abroad.

Table A3

Modification Indices Analysis for the Reduced 11-Item Model M3

Added Error

Iteration RMSEA Correlation MI Note

0 0.075

1 0.070 cor(e.item_1, e.item_7) 42.631 Both items contain the word ‘values’ (or in
German ‘Werte’).

2 0.068 cor(e.item_1, e.item_12) 23.822  Both items have a locational reference.

3 0.066 cor(e.item_2, e.item_7) 18.139  Both items contain the word ‘values’ (or in
German ‘Werte’).

4 0.064 cor(e.item_38, e.item_12) 17.132  Both items have a locational reference.

Note. As a simplification, only the values for the RMSE are shown here. CFI, TLI, SRMR, AIC and BIC were
compared, too.
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Table A4

Mean and Standard Deviation for Gender, Wave 1

Female, n = 556 Male, n = 812

Item M SD M SD

1 2.82 0.99 2.77 1.02

2 3.41 1.00 3.42 0.94

3 3.56 1.07 3.49 1.02

4 3.59 0.98 3.69 0.97

5 3.34 1.05 3.46 1.07

6 3.05 0.97 3.18 0.96

7 2.83 1.02 2.93 1.08

8 3.57 1.30 3.35 1.32

9 4.16 0.80 4.11 0.77
10 3.09 1.44 3.00 1.37
11 4.04 0.77 3.92 0.74
12 3.69 1.06 3.62 1.08
Score 1 3.04 0.52 2.98 0.51
Score 2 2.93 0.55 2.88 0.54
Note. n = 1,368; M = mean; SD = standard deviation; Score 1 = 12 items; Score 2 = 11 items.

Table A5

Mean and Standard Deviation for Age Groups, Wave 1

<40, n =360 40-60, n = 646 > 60, n =364

Item M SD M SD M SD
1 3.01 1.00 2.77 0.99 2.62 1.01
2 3.36 1.02 3.41 0.96 3.50 0.91
3 3.43 1.09 3.49 1.06 3.64 0.95
4 3.59 0.98 3.61 0.98 3.78 0.95
5 3.39 1.00 3.43 1.10 3.41 1.07
6 3.16 0.99 3.12 0.96 3.12 0.96
7 291 1.07 2.88 1.05 2.90 1.05
8 3.64 1.26 3.42 1.32 3.27 1.35
9 4.15 0.74 4.11 0.79 4.17 0.81
10 3.12 1.44 3.02 1.35 2.97 1.43
11 4.00 0.71 3.95 0.79 3.98 0.73
12 3.82 1.08 3.68 1.04 3.43 1.08
Score 1 2.98 0.47 3.00 0.53 3.03 0.51
Score 2 2.88 0.50 2.90 0.57 2.92 0.54

Note. n = 1,370; M = mean; SD = standard deviation; Score 1 = 12 items; Score 2 = 11 items.
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Table A6

Mean and Standard Deviation for Education, Wave 1

low, n=210 medium, n = 422 high, n =738
Item M SD M SD M SD
1 2.76 1.01 2.73 1.02 2.83 1.00
2 3.46 0.96 3.40 0.92 3.42 0.99
3 3.50 1.04 3.50 1.01 3.53 1.06
4 3.89 0.91 3.76 0.91 3.52 1.00
5 3.70 1.07 3.49 1.05 3.28 1.05
6 3.31 0.96 3.28 0.95 2.99 0.96
7 3.10 1.02 2.97 1.01 2.79 1.08
8 3.06 1.39 3.25 1.34 3.66 1.24
9 3.97 0.80 4.05 0.83 4.23 0.74
10 2.73 1.43 2.85 1.42 3.22 1.35
11 4.03 0.71 4.06 0.76 3.90 0.76
12 3.62 1.05 3.64 1.11 3.66 1.05
Score 1 2.86 0.44 2.93 0.49 3.09 0.53
Score 2 2.76 0.47 2.82 0.52 2.99 0.56

Note. n = 1,370; M = mean; SD = standard deviation; Score 1 = 12 items; Score 2 = 11 items.

Table A7

Mean and Standard Deviation for Migration Background, Wave 1

No mig. background, n = 900 Mig. background, n = 470
Item M SD M SD
1 2.78 1.00 2.81 1.02
2 3.42 0.97 3.42 0.94
3 3.52 1.03 3.51 1.07
4 3.61 0.98 3.73 0.96
5 341 1.07 3.41 1.06
6 3.13 0.96 3.13 0.97
7 2.87 1.05 2.93 1.06
8 3.40 1.34 3.50 1.28
9 4.16 0.78 4.08 0.79
10 2.99 1.40 3.11 1.39
11 4.00 0.73 391 0.80
12 3.68 1.06 3.57 1.07
Score 1 3.00 0.53 3.01 0.48
Score 2 2.89 0.56 2.92 0.52

Note. n = 1,370; M = mean; SD = standard deviation; Score 1 = 12 items; Score 2 = 11 items.
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Table A8

Theoretical Relationship Between TAS items and Scale by Budner (1962)

Item Budner (1962) Response Situation +/-
1 I avoid settings where people don’t share my values. No -
2 I can enjoy being with people whose values are very No +

different from mine.

3 I can be comfortable with nearly all kinds of people. No +

4 A good job is one where what is to be done and how it Yes 0Os C -
is to be done are always clear.

5 A person who leads an even, regular life in which few Yes PS N -
surprises or unexpected happenings arise really has a

lot to be grateful for.

6  What we are used to is always preferable to what is Yes PS N -
unfamiliar.

7  The sooner we all acquire similar values and ideals the Yes oD C -
better.

8  If given a choice, I will usually visit a foreign country No +

rather than vacation at home.
9 A good teacher is one who makes you wonder about Yes 0s C +

your way of looking at things.

10 T'would like to live in a foreign country for a while. Yes PS N +

11 TIlike to surround myself with things that are familiar No -
to me.

12 Ilike parties where I know most of the people more Yes PS N -

than ones where all or most of the people are complete

strangers.

Note. O = operative; P = phenomenological; S = submission; D = denial; C = complex; N = novelty.

Table A9

Test-Retest Reliability Results for the Full and Reduced Models for the Different Waves

Variable Ty wigwz Ty wagews Ty wigws
12 items 71 72 .70
11 items 71 72 .70
L1 (‘diversity’) .54 .53 .53
L2 (‘change’) .60 .62 .60
L3 (‘challenge’) .71 [.73] .72 [.75] .72 [.75]
L4 (‘unfamilarity’) .54 .55 .50

Note. Spearman’s correlations. L1 = valuing diverse others; L2 = change; L3 = challenging perspectives; L4 =
unfamiliarity; wording of the items can be found in Table Al.
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