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Abstract

Intellectual humility (IH), the recognition of one’s intellectual limitations, is a promising
characteristic to tackle societal conflicts such as affective political polarization. Despite increasing
research on IH in recent years, most research has been conducted in the USA, probably due to a
lack of scales that are validated in languages other than English. Our objective was to offer
researchers in the German context several IH measures to choose from depending on their specific
research question. Therefore, we validated and compared four established IH scales within the
German context. Items of three widely-used IH scales (CIHS, SIHS, LIHS) were translated from
English into German by two independent researchers, rated by experts (n = 8), and pre-tested (n =
13). We then assessed the structural, convergent, discriminant, and incremental validity of the
scales plus an existing Swiss-German IH scale (IHS) in a preregistered online-survey (N = 698),
representative for Germany regarding age, gender, and education. Discriminant validity was
assessed via social desirability, cognitive closure, need for cognition, HEXACO honesty-humility,
and openness, and incremental validity regarding affective polarization. Results showed that the
IHS did not meet all of our pre-registered criteria, potentially due to cross-cultural differences
between Germany and Switzerland. However, the three translated scales were comparable to the
original English scales regarding structural, convergent, and discriminant validity. The SIHS
showed the best incremental validity in predicting less affective polarization towards opinion-
based outgroups. Limitations and directions for future research regarding IH in German-speaking
contexts are discussed.

This is an open access article distributed under the terms of the Creative Commons
@ ® Attribution 4.0 International License, CC BY 4.0, which permits unrestricted use,
BY distribution, and reproduction, provided the original work is properly cited.
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Highlights

« Intellectual humility is promising to bridge political divides and affective polarization.
However, current research is limited mainly to anglophone contexts and
heterogeneous measurement instruments.

» We translated, validated, and compared four established intellectual humility scales in
a sample (N = 698) that was representative of Germany’s population in terms of
demographic variables.

« Results showed that our translations of three intellectual humility scales were
comparable to the original English scales. A contextualized measure to assess specific
intellectual humility achieved the highest incremental validity in predicting less
affective polarization beyond many other psychological variables.

« We hope that our research facilitates cross-cultural work on intellectual humility.

Intellectual humility (IH), the recognition of one’s intellectual limitations (Porter et

al., 2021), is highly relevant to address urgent societal issues studied in psychological
research across subdisciplines. For instance, IH might be a promising construct when
aiming to tackle biased information processing (Bar-Tal & Halperin, 2011) in the context
of societal conflicts and affective political polarization (Porter et al., 2022). Here, IH has
been found to be associated with greater openness to opposing political views (Porter

& Schumann, 2018), with being more politically tolerant of others (Krumrei-Mancuso &
Newman, 2021), and with more knowledge acquisition, such as reflective and open-mind-
ed thinking (Krumrei-Mancuso et al., 2020).

Despite increasing research on IH, most research is currently limited to Anglophone
contexts (Porter et al., 2022). This may be due to a lack of validated scales other than
English. Hence, our aim was to validate and compare four established IH scales with
different scopes and contributions in the German context to enable research on IH in
this context. We validated the Leary Intellectual Humility Scale (LIHS) by Leary et al.
(2017), the Comprehensive Intellectual Humility Scale (CIHS) by Krumrei-Mancuso and
Rouse (2016), the Intellectual Humility Scale (IHS) by Alfano et al. (2017), and the Specific
Intellectual Humility Scale (SIHS) by Hoyle et al. (2016). Each scale contains unique
features that could prove valuable to future research, as we discuss below.

Intellectual Humility Classification Framework

Increasing research on IH in recent years led to a variety of definitions and self-report
scales across both philosophy and psychology (Alfano et al., 2020; Du & Cai, 2020; Porter
et al., 2021). Porter et al. (2021) conducted a systematic review of definitions and scales,
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and developed an Intellectual Humility Classification Framework. This framework helps
to understand the scope of a specific IH scale depending on item content, enabling
comparisons across scales. According to this analysis, items can be categorized into four
quadrants of classification. These quadrants result from the combination of two key
dimensions: Whether an IH item is self-focused vs. other-focused as well as whether

IH is internal (cognitions) vs. external (observable behaviors) (Porter et al., 2021, Figure
2). Each scale we chose to validate in Germany covers between one and four different
quadrants. Moreover, the IHS, CIHS, and LIHS conceptualize IH as a general personality
construct, whereas the SIHS measures IH regarding specific attitudes or (political) topics.
We decided to validate these scales with their different scopes as our aim is to offer
researchers in the German context a variety of IH measurements they can choose from
depending on their specific research question. In the following, we present key features
of each scale.

Comprehensive Intellectual Humility Scale

The CIHS developed by Krumrei-Mancuso and Rouse (2016) covers inter- and intraper-
sonal aspects of IH. The 22 items load on four factors: Independence of Intellect and

Ego (“When someone contradicts my most important beliefs, it feels like a personal
attack”, reverse-coded), Openness to Revising One’s Viewpoint (“I am willing to change
my opinions on the basis of compelling reason”), Respect for Others’ Viewpoints (‘I

am willing to hear others out, even if I disagree with them”), and Lack of Intellectual
Overconfidence (“My ideas are usually better than other people’s ideas”, reverse-coded).
The measure shows good internal consistency (o = .82 to .87) for the total scale and a
test-retest reliability of .75 after one month and .70 after three months (Krumrei-Mancuso
& Rouse, 2016). In the original study, the fit of the model with an overall factor (x%(205)

= 368.29, GFI = .921, CFI = .948, RMSEA = .046) was similar to the model without such

a factor, x%(203) = 367.101, GFI = .921, CFI = .948, RMSEA = .046. The CIHS covers all
quadrants in the IH classification framework (Porter et al., 2021) and has frequently been
used to examine the relationship between IH and various social and political constructs
(e.g., Bowes et al., 2020; Krumrei-Mancuso & Newman, 2020).

Intellectual Humility Scale

The IHS (Alfano et al., 2017) is the only IH scale that has already been translated into
(Swiss-)German. The scale consists of 23 items loading on four inter-correlated factors of
IH: Open-Mindedness (‘I feel no shame learning from someone who knows more than
me”), Intellectual Modesty (“I like to be the smartest person in the room”, reverse-coded),
Corrigibility (“I appreciate being corrected when I make a mistake”) and Engagement (“I
find it boring to discuss things I don’t already understand”, reverse-coded). The authors’
validation study showed a good fit for the 4-factor solution (German version: y*(224) =
359.89, CFI = 0.88, RMSEA = 0.05, SRMR = 0.06) as well as correlations between self-
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and informant-ratings on the four subscales between r = .28 and .47. The IHS covers

all quadrants in the IH classification framework (Porter et al., 2021). The fit indices and
factor structure of the Swiss-German version were shown to be similar to the English
version.

Leary Intellectual Humility Scale

The LIHS by Leary et al. (2017) consists of 6 items which load on one factor. It exhibits
good internal consistency (o = .73 to .82) and good structural (CFI = .91, SRMR = .05) and
construct validity in the original study. The LIHS covers the two quadrants self-directed
cognitions (e.g., “T accept that my beliefs and attitudes may be wrong”) and other directed
cognitions (e.g., “I recognize the value in opinions that are different from my own”) in
the IH classification framework (Porter et al., 2021). Due to its brevity, the scale holds

the potential to be used in a range of questionnaires without excessively burdening
participants.

Specific Intellectual Humility Scale

The SIHS (Hoyle et al., 2016) is a unidimensional scale measuring IH regarding specific
opinions, beliefs, and positions (e.g., “I recognize that my views about gun control are
based on limited evidence”). The SIHS covers the quadrant self-directed cognitions in

the IH classification framework (Porter et al., 2021). The nine-item scale (model without
equality constraints: x%(162) = 490.1, CFI = .93, SRMR = .07, RMSEA = .12) can be abbrevi-
ated to a three-item short-scale (model with loadings, uniqueness and topics constrained
to equality: x%(18, N = 804) = 25.0, CFI = .99, SRMR = .09, RMSEA = .04). Previous research
has shown that specific and general IH correlate moderately (r = .24 to .63 with LIHS) but
are distinct aspects of IH (Hoyle et al., 2016). The scale shows good internal consistency
(nine-item scale: o = .88 to .93; three-item scale: a = .77 to .86; Hoyle et al., 2016). In our
validation study, it is the only scale that measures IH in relation to a specific political
topic.

Validating IH Scales

Self-report scales can be a valid tool to assess psychological constructs (Haeffel &
Howald, 2010). However, it is necessary to validate them thoroughly and be transparent
about the process and results (Flake & Fried, 2020) — also when transferring scales to
another language or culture (International Test Commission, 2018). After translating
the scales to German, we therefore assessed structural, convergent, discriminant and
incremental validity of each IH scale.

Structural Validity

To assess structural (or factorial) validity, “the degree to which the scores of the measure-
ment instrument are an adequate reflection of the dimensionality of the construct being
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measured” (Aertssen et al., 2016, p. 894), we expected that the original factor solution
of each IH scale would be replicated in the German context (H1). We pre-registered to
use Schermelleh-Engel et al’s (2003) criteria to assess model fit in confirmatory factor
analyses (good fit: RMSEA <. 05, NNFI > .97, CFI = .97, SRMR < .05; acceptable fit:
RMSEA < .08, NNFI = .95, CFI = .95, SRMR < .10). It has to be noted, however, that

the pre-registered cut-off values were stricter than those achieved in the original scale
validations, which we only recognized after pre-registering the analyses.

Convergent Validity

Convergent validity “is the extent to which a construct measured in different ways yields
similar results” (Boateng et al., 2018, p. 5). Based on these theoretical considerations and
previous research showing that the CIHS and LIHS correlated at r = .61 to .71 (Bowes

et al., 2020), we expected (H2) that all three general IH scales (CIHS, THS, LIHS) would

be highly positively correlated with each other (rs = .50). Additionally, we expected

the topic-specific intellectual humility scale (SIHS) to be at least moderately positively
correlated (rs = .20) with the general intellectual humility scales based on previous
findings (Bowes et al., 2020; Hoyle et al., 2016).

Discriminant Validity

To assess discriminant validity, “the extent to which a measure is novel and not simply

a reflection of some other construct” (Boateng et al., 2018, p. 14), we measured social
desirability, need for cognition, need for cognitive closure, the personality factors hones-
ty-humility and openness, and demographic variables.

Social Desirability — Self-report questionnaires can be confounded with social desira-
bility, the “tendency to present oneself in a positive light” (Paulhus, 2017, p. 2). As this
might also apply to IH self-report measures (Meagher et al., 2015), social desirability

was included in previous work on IH. The LIHS and SIHS scales showed small, or no
correlations with social desirability in the original validation papers (LIHS: r = .03, STHS:
rs = -.02 to -.16). The CIHS had only a small correlation, or no correlation, with social
desirability (r < .18, Krumrei-Mancuso et al., 2020) whereas some subfacets of the IHS
correlated positively with socially desirable responding (rs = .09 - .40; Alfano et al., 2017).

Need for Cognition — Intellectually humble people tend to have higher cognitive
flexibility and intelligence (Zmigrod et al., 2019) and engage in more information seeking
(Gorichanaz, 2022). Thus, validation studies should investigate in how far IH is conceptu-
ally different from Need for Cognition (NFC), an “individual’s tendency to engage in and
enjoy effortful cognitive endeavors” (Cacioppo et al., 1984, p. 306). Previous research has
shown small to moderate correlations of NFC with IH, LIHS: r = .34 (Leary et al., 2017), r
= .26 (Porter & Schumann, 2018). In a regression analysis, the CIHS accounted for 8.2% of
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the variance in need for cognition over and above social desirability (Krumrei-Mancuso
et al., 2020).

Need for Cognitive Closure — To show that IH is distinct from solely accepting ambi-
guity, previous research assessed discriminant validity of IH with Need for Cognitive
Closure (NCC), “a desire for an answer on a given topic [...] compared to confusion and
ambiguity” (Webster & Kruglanski, 1994, p. 1049). There were indeed only zero to small
negative correlations between IH and NCC, r = -.14 (Leary et al., 2017); r = -.05 (Porter &
Schumann, 2018).

Honesty-Humility — IH has been conceptualized as an aspect of humility “the virtuous
mean between [...] arrogance, [...] and self-deprecation or diffidence” (Church & Barrett,
2016). A related construct is honesty-humility, which includes the notion of being “hon-
est, sincere, fair, and modest versus [being] greedy, conceited, deceitful, and pretentious”
(Ashton et al., 2014, p. 140). In previous research, the CIHS was shown to be slightly
correlated with the HEXACO Honesty-Humility subscale (r = .21) as well as exhibiting
small to moderate correlations with other measures of humility (Krumrei-Mancuso &
Rouse, 2016). These findings underline the idea of IH being related but not identical to

honesty-humility.

Openness to Experience — IH is conceptually different from the personality trait
‘openness to experience’, as the latter includes the notions of “being imaginative, cul-
tured, curious, original, broad-minded, intelligent, and artistically sensitive” (Barrick &
Mount, 1991, p. 4) whereas IH describes a meta-cognition of knowing one’s intellectual
limitations. Accordingly, previous validation studies showed moderate correlations of
IH with this personality trait: The CIHS correlated with IPIP-openness: r = .40 (Krumrei-
Mancuso & Rouse, 2016, Study 4). The LIHS correlated with BFI-openness: r = .33 (Leary
et al, 2017, Study 1), and the SIHS with NEO-PI-R openness: r = .11 to .21 (Hoyle et al.,
2016, Study 2). The IHS subscales correlated with Big Six Originality/Talent between r =
-.20 to .42 (Alfano et al., 2017).

Demographic Variables — In previous studies, zero to small correlations were found
between IH scores and demographics such as gender, race, education, or age (Krumrei-
Mancuso et al., 2020; Krumrei-Mancuso & Rouse, 2016). In the US context, Republicans
and Democrats did not differ in their levels of IH (Krumrei-Mancuso & Newman, 2021).

Incremental Validity

When introducing a new measure to a new context, it is important to justify how

this measure “provides information that was formerly unavailable or less adequately
obtained” (Hunsley & Meyer, 2003, p. 449). This can be achieved by assessing incremental
validity, “the improvement obtained by adding a particular procedure or technique to an
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existing combination of assessment methods” (American Psychological Association, n.d.).
As outlined in the previous section, IH is correlated with other constructs such as need
for cognition or other measures of humility. Thus, one may ask how much IH measures
might add to the prediction of an important criterion variable, such as seeking to explain
affective polarization.

Affective polarization refers to the “extent to which partisans [or political groups
more broadly] treat each other as a disliked outgroup” (Wojcieszak & Warner, 2020, p.

1). IH is a promising construct to explain less affective political polarization (Jost et al.,
2022; Porter et al., 2022) as it is associated with less biased information processing. For
instance, intellectually humble individuals enjoy weighing competing ideas (McElroy et
al., 2014), are better in differentiating weak from strong arguments (Leary et al., 2017),
and believe less in under-supported political statements (Krumrei-Mancuso & Newman,
2020). Moreover, IH might address affective polarization by making individuals construc-
tively deal with contrary-minded others. For instance, intellectually humbles are less
defensive in disagreements (McElroy et al., 2014) and can admit that other viewpoints
have positive features, too (Hodge et al., 2021).

Indeed, previous research has shown that IH was associated with less affective
polarization regarding political and religious groups (Krumrei-Mancuso & Newman,
2020). Bowes et al. (2020) used three of the IH measures we considered (CIHS, LIHS,
SIHS) and found negative correlations (rs = -.25 to -.44) between IH scale means and
different measures of affective polarization. Regarding assessing incremental validity, IH
predicted open-minded thinking and tolerance towards others after accounting for social
desirability and general humility (Krumrei-Mancuso & Rouse, 2016). However, there have
been no strong tests of incremental validity by testing whether IH can predict affective
polarization beyond other established scales, such as need for cognition or need for
cognitive closure. Therefore, we assessed incremental validity by measuring affective
polarization and determining the extent to which IH can explain variance in reduced
affective polarization beyond the discriminant constructs assessed (H4).

Current Study

The aim of the study was to validate and compare four IH scales (Alfano et al., 2017;
Hoyle et al., 2016; Krumrei-Mancuso & Rouse, 2016; Leary et al., 2017) in the German
context. The scales selected for our study have different scopes according to the IH
framework, and can be used to study diverse research questions in future psychological
research. Thus, our objective was not to create a new IH scale but to offer researchers

in the German context several IH measures they can choose from depending on their
specific research question. The availability of the same scales in different language

can also facilitate cross-cultural research in TH (Porter et al., 2022). Additionally, we
contribute to the IH literature by following a peer-reviewed pre-registration allowing the
four IH scales to be systematically compared.
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Hypotheses
H1) Structural Validity

The original factor solution of each IH scale is replicated in the German context. The
detailed hypotheses can be found in the pre-registration (see Knochelmann et al., 2021).

H2) Convergent Validity

All three general IH scales (CIHS, IHS, LIHS) are highly positively correlated with
each other (rs = .50). The topic-specific intellectual humility scale (SIHS) is moderately
positively correlated with the general intellectual humility scales (s = .20).

H3) Discriminant Validity

IH is different from other established psychological constructs. We expect zero- to small
correlations (|rs| < .20) of IH with: social desirability, political orientation, age, gender,
and participants’ highest degree of education. Moreover, we expect small to medium
correlations (|rs| < .40) of IH scales with openness (+), honesty-humility (+), cognitive
closure (-), and need for cognition (+).

H4) Incremental Validity

Over and above other psychological constructs (social desirability, openness, honesty-hu-
mility, cognitive closure, need for cognition), IH predicts less affective polarization.

Method

Transparency and Ethics Approval

The pre-registration is available at https://doi.org/10.23668/psycharchives.5202. Data and
analyses are available (see Knochelmann, 2024). The study was approved by the ethics
committee of the authors’ university on 24th September 2021 (file reference number
‘2021-39K’).

Translation and Revision of IH Items

Based on recommendations of the International Test Commission (2018), the first two
authors (both German native speakers) translated the items of the three English IH scales
(CIHS, LIHS, SIHS) into German independently. Afterwards, n = 8 experts of social psy-
chological research, who were German native speakers and fluent in English, independ-
ently rated which translation captured the original item better and made suggestions

on how to improve the wording. Then, the two translators jointly chose and partially
revised the translations based on the suggestions. Afterwards, n = 13 participants pre-tes-
ted the whole questionnaire. Based on their comments, we made some minor revisions
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to improve the comprehensibility of the items and to correct some small grammatical
mistakes in the IHS.

Power Analysis and Data Collection

Based on several a priori power analyses for CFA with the semPower shiny app
(Moshagen & Erdfelder, 2016), we needed a sample of at least N = 697 to find an

RMSEA of .05 of the most complex CFA model for H1 (LIHS with 12 degrees of free-

dom and six manifest variables) with a desired power of .80 and an alpha error = .05;

for details see the pre-registration. Participants were sampled via the panel provider
Bilendi&respondi. Participants received 1.10 € for their 20-minute participation in the
study. The online study was conducted between December 3rd and 21st 2021 on the
platform www.soscisurvey.de. Data collection was funded by PsychLab, a service of
Leibniz Institute for Psychology (ZPID), as the pre-registration successfully went through
a peer-review process before data collection.

Inclusion and Exclusion Criteria

A total of N = 744 participants finished the study. Participants who indicated they were
younger than 18 years old or did not have proficient German language skills (accepted
answers were “fluent” and “native”) were automatically filtered out at the beginning of
the survey. Applying our pre-registered criteria, we excluded participants who indicated
they had not answered the questions in a genuine manner (self-report question at the
end of the survey, n = 4), who did not answer all scales/items relevant for our hypotheses
(because of a programming error, n = 5), or who needed less than six minutes to fill out
the questionnaire (n = 38). A sample of N = 698 participants remained. No participants
had to be excluded because of failing attention checks.

Participants

We used independent quotas to stratify for age, gender, and education (highest school
degree) to gain a sample similar to the German population on December 31st 2020
(DESTATIS, 2021b, 2021a). At the end of the sampling process, the panel provider could
not find any more participants still going to school or having no school degree resulting
in the final quotas for education being slightly different from those preregistered (see
supplementary file ‘additional_analyses.pdf’). Participants’ political orientation (meas-
ured on scales from 1 to 101) offered a good range (left-right placement: M = 46.76, SD =
20.45; socialist-market liberal placement: M = 50.60, SD = 22.44; progressive-conservative
placement: M = 52.39, SD = 21.55).
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Procedure

After clicking on the survey link provided on the panel platform, participants were
informed that the purpose of the study was to test the suitability of a new questionnaire
to support research in German-speaking contexts. Participants who gave consent to
the data protection guidelines were asked to indicate their demographics (age, gender,
occupation, highest level of education, nationality, current country of residency, and level
of German) and political orientation. Underage participants and participants indicating
they did not speak German fluently were filtered out automatically. For these individuals,
the survey ended and they were thanked for their interest in the study.

The remaining participants filled out the three general IH scales. To fill out the STHS
and assess affective polarization, we then asked participants: “Regarding which policy
do you have a clear opinion? Even if this applies to several policies, please choose one
option. Participants could choose one out of three options: “Use of gendered language”,
“Introduction of rent caps in cities through the federal government”, and “Stop building
single family houses because of environmental reasons”. Afterwards, participants filled
out the SIHS, followed by the constructs used to assess discriminant and incremental
validity. The order of the three general IH scales was randomized, as was the order
of the scales assessing discriminant validity, and the order of items within each scale.
After asking participants whether they answered the questions in an honest manner, we
thanked participants for their participation in the study, provided further information
about IH and gave them the opportunity to leave an anonymous comment.

Measures

IH Scales

Comprehensive Intellectual Humility Scale — The CIHS (Krumrei-Mancuso &
Rouse, 2016) consists of 22 items (11 reverse-coded), e.g., “T have at times changed
opinions that were important to me, when someone showed me I was wrong” which
were measured on a 5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly
agree.

Intellectual Humility Scale — The German version of the IHS (Alfano et al., 2017)
consists of 23 items (15 reverse-coded), e.g., “I feel no shame learning from someone who
knows more than me”, answered on a 5-point scale ranging from 1 = strongly disagree to
5 = strongly agree.

Leary General Intellectual Humility Scale

The LIHS (Leary et al., 2017) consists of 6 items (none reverse-coded), e.g., “I recognize
the value in opinions that are different from my own”, answered on a 5-point scale
ranging from 1 = not at all like me to 5 = very much like me.
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Specific Intellectual Humility Scale — The SIHS consists of nine items (none reverse-
coded) which can be reduced to three items (Hoyle et al., 2016). It measures IH regarding
a specific (political) topic, “My views about [topic] are just as likely to be wrong as other
views”. Participants filled out the scale for one of three topics (use of gender-neutral
language, introduction of rent-caps in German cities through the federal government, or
stop building single-family houses for environmental reasons) on a 5-point scale ranging
from 1 = not at all like me to 5 = very much like me.

Discriminant Validity Scales

Social Desirability — Social desirability was measured with the KSE-G (Kemper et al.,
2012) which addresses people’s bias to provide unrealistically positive self-descriptions
of personality traits. The scale consists of two factors: Downplaying Negative Qualities
(NQ-, three items, none reverse-coded; e.g., “It has happened that I have taken advantage
of someone in the past”) and Emphasizing Positive Qualities (PQ+, three items; e.g.,
“Even if I am feeling stressed, I am always friendly and polite to others”). Participants
rated to what degree the statements described themselves on a 5-point scale ranging
from 0 = doesn’t apply at all to 4 = applies completely. The two factors were not aggrega-
ted into one scale but used independently (PQ+: o = .63, Q = .64; NQ-: o = .56, Q = .59).

Political Orientation — Political orientation was measured with three items (none
reverse-coded) asking participants to rate their political views on 101-point bipolar scales
(left-right; socialistic-market liberal; liberal-conservative). We provided explanations for
the words “socialistic” and “market liberal”: “socialistic = the state should control the
economy strongly”, “market liberal = the state should not intervene in the economy at
all”. However, the reliability was unsatisfactory (o = .57, Q = .63), thus we continued the

analysis, as pre-registered, with the left-right placement only.

Openness — Openness was measured with the BFI-K (Rammstedt & John, 2005) consist-
ing of five items (one reverse-coded, o = .76, Q = .78). Participants rated to what degree
the statements held true for them, e.g., “I am interested in a variety of things”, on 5-point
scales ranging from 1 = very incorrect via 3 = neither norto 5 = very correct.

Honesty-Humility — Honesty-Humility was measured with the respective HEXACO
subscale (Ashton & Lee, 2009; translated to German by Moshagen et al., 2014). Partici-
pants rated to what degree ten statements (six reverse-coded) described themselves, e.g.,
“I would never accept a bribe, even if I were sure I could get away with it”, on a 5-point
scale ranging from 1 = do not agree at all via 3 = neither nor to 5 = completely agree; o =
73, Q =.73.

Need for Cognitive Closure — NCC was measured with the Kognitive Geschlossenheits-
skala (Schlink & Walther, 2007) consisting of 16 items (three reverse-coded, o = .77, Q
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=.77). Participants rated to what degree the statements described themselves, e.g., I
dislike it when a person’s statement could mean many different things”, on a 6-point
scale ranging from 1 = do not agree at all to 6 = completely agree.

Need for Cognition — NFC was measured with the NFC-K (Beiflert et al., 2014) consist-
ing of four items (two reverse-coded, o = .52, Q = .55). Participants rated to what degree
the statements described themselves, e.g., “I would prefer complex to simple problems”,
on a 7-point scale ranging from 1 = doesn’t apply at all via 4 = neither nor to 7 = applies
completely.

Incremental Validity: Affective Polarization

Participants’ Opinion on a Political Topic — We asked participants to indicate their
opinion on the political topic chosen on a six-point scale ranging from 1 = I am complete-
ly against it to 6 = I am completely in favor of it.

Affective Polarization Regarding Opinion-Based Groups — To calculate the af-
fective polarization score regarding opinion-based groups, participants were asked to
indicate their feelings towards supporters and opponents of the political topic chosen

on 101-point feeling thermometers from 1 = cold (unpleasant) presented in blue color

to 101 = warm (pleasant) presented in red color. The affective polarization value (per
person) was then calculated as the difference between ingroup and outgroup perceptions
on the feeling thermometers, so that higher values [-100; 100] indicate higher affective
polarization.

Affective Polarization Regarding Political Parties — Party ingroup and outgroup
were assessed by asking for the ingroup “Which party of the current parliament would
you most likely vote for?” and for the outgroup “Which party of the current parliament
would you never vote for?” to apply the least-liked group paradigm (Gibson, 2013). We
explicitly stated that participants should decide on choosing one option - even if the
statement could be true for several parties. The parties displayed were CDU/CSU, SPD,
AfD, FDP, Biindnis 90/Die Griinen, DIE LINKE. Then, participants rated their ingroup and
outgroup on 101-point feeling thermometers from 1 = cold (unpleasant) presented in
blue color to 101 = warm (pleasant) presented in red color. The affective polarization
value (per person) was then calculated as the difference between ingroup and outgroup
perceptions on the feeling thermometers, so that higher values [-100; 100] indicate higher
affective polarization.
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Quality Checks

Attention Checks — The IHS as well as the cognitive closure scale each contained an
additional attention check item: “We are testing your attention here. Please mark ‘fully
agree’ here”.

Honesty in Answering the Questionnaire — At the end of the survey, we asked: “Did
you answer the questions of this study honestly so that we can use them?”. Participants
had to choose between: “Yes, I answered the questions honestly” and “No, I did not
answer the questions honestly and just clicked on anything”.

Data Diagnostics and Analytic Strategy

We conducted all analyses as pre-registered and peer-reviewed before data collection.

Results

Pre-Requisite Checks and Outliers

Bartlett’s tests and Kaiser-Meyer-Olkin tests revealed that our data was suitable for
factor analysis (Bartlett test: all ps < .001; all KMOs = .82). Additionally, the assumption
of multivariate normality with Mardia’s, Royston’s, Doornik-Hansens’s, Henze-Zirkler’s
tests and E-statistic was violated. This is why we ran all CFA analyses with Satorra-Ben-
tler correction (Satorra & Bentler, 1994). Moreover, we found n = 54 cases of multivariate
outliers based on robust Mahalanobis distances (97.5% adjusted quantile). In cases where
the exclusion of these participants changed the results substantially (i.e., changing signif-
icance levels or cut-offs), we mention both results with and without outliers. Results
without outliers are displayed in supplementary file ‘analyses_and_results_without_out-
liers.html’.

Reliability

All TH scales and subscales showed adequate reliabilities according to our pre-registered
cutoff values, i.e., Cronbach’s o > .65 and McDonald’s Q =.70, see Table 1. For item
statistics (M, SD, item intercorrelations, item selectivity), see supplementary file ‘analy-
ses_and_results.html’.
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Table 1

Reliability of the Intellectual Humility Scales and Subscales

Cronbach’s o McDonald’s Q
(Sub-)Scale o 95% CI Q 95% CI
CIHS 87 .86, .88] 86 [.84, .88]
Openness to Revising Viewpoint .82 [.80, .84] .82 [.79, .85]
Respect for Others’ Viewpoints .82 [.80, .84] .82 [.80, .85]
Lack of Intellectual Overconfidence 77 [.74,.79] 77 [.73, .80]
Independence of Intellect and Ego .87 [.85,.88] .87 [.85,.89]
IHS 81 (.79, .83] 81 [.78, .83]
Openness .63 [.58,.67] .63 [.58, .68]
Intellectual Modesty 74 [.71,.77] .75 [.72,.78]
Corrigibility 63 (.58, .67] 66 [.61,.70]
Engagement .66 [.62,.70] .67 [.63,.71]
LIHS 77 [.74, .79] 77 [.73, .80]
SIHS full scale 92 [.91,.92] 92 [.90, .93]
Introduction of Rent Caps .90 [.88,.92] .90 [.88,.92]
Use of Gendered Language 92 [.90, .93] 92 [.90, .93]
Stop Building Single-Family Houses 91 [.87,.94] 91 [.87,.95]
SIHS short scale .87 [.86, .89] .88 [.86, .90]
Introduction of Rent Caps .86 [.83,.88] .86 [.83,.89]
Use of Gendered Language .88 [.85,.90] .88 [.85,.91]
Stop Building Single-Family Houses .86 [.80,.91] .86 [.80,.92]

H1) Structural Validity

For testing structural validity, we ran CFA with Satorra-Bentler correction in lavaan
(Version 06.14-14).

H1a) CIHS

For the CIHS, we tested and compared two competing models as in the original valida-
tion study by Krumrei-Mancuso and Rouse (2016, p. 215).

First, we tested a model with four intercorrelated first-order factors. We constrained
the variance of the latent variables to be 1, thereby freeing all item loadings. This model
met some but not all fit criteria: %, (203) = 473.42, p <.001; RMSEA = 0.044, 90% CI
[0.039, 0.048], NNFI = .928, CFI = .937, SRMR = 0.047, see Figure 1A. However, model fit
was similar to that achieved in the original scale validation.
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Figure 1

CIHS Models and Estimates With and Without Higher Order Factor
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Note. Standardized parameters. CIHS_op = Openness to Revising one’s Viewpoint, CIHS_re = Respect for
Others’ Viewpoints, CIHS_la = Lack of Intellectual Overconfidence, CIHS_in = Independence of Intellect and
Ego.

Second, we added an overall second-order IH factor to the four first-order factors (same
as above). This model met some but not all fit criteria: x%,, (205) = 516.47, p < .001;
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RMSEA = 0.055, 90% CI [0.051, 0.060], NNFI = .885, CFI = .897, SRMR = 0.065, see Figure
1B. Comparing the two models with a chi-square difference test showed that introducing
an overall second-order factor to the model reduced fit, Ay’ (Adf= 2) = 34.39, p < .001.

H1b) IHS

For the IHS (Alfano et al., 2017), we tested and compared two competing models.

First, we tested the authors’ original factor solution: A model with four intercorrela-
ted first-order factors. This model met some but not all fit criteria: x2,, (224) = 552.36,
p <.001, RMSEA = 0.046, 90% CI [0.042, 0.050], NNFI = .861, CFI = .877, SRMR = 0.060,
see Figure 2A. However, model fit was similar to that achieved in the original scale

validation.
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Figure 2

IHS Model and Estimates With and Without Higher Order Overall Factor
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Note. Standardized parameters. IHS_im = Intellectual Modesty, IHS_op = Open-mindedness, IHS_co =
Corrigibility, IHS_en = Engagement.

Second, we added an overall second-order IH factor to the four first-order factors (same
as above). This model met some but not all fit criteria: x%,, (226) = 591.25, p < .001;
RMSEA = 0.047, 90% CI [0.042, 0.051], NNFI = .918, CFI = .927, SRMR = 0.065, see
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Figure 2B. Comparing the two models with a chi-square difference test showed that
adding an overall second-order factor to the model reduced fit, Ay*(Adf = 2) = 34.39, p <
.001. However, in chi-square tests, even small model deviations can become statistically
significant with large sample sizes (Pavlov et al., 2020), and as the model with overall
factor showed higher fit regarding NNFI and CFI values, one can also argue that the
model with overall factor fits the data better.

Hic) LIHS

For the LIHS (Leary et al., 2017) we tested the authors’ original model with all six items
loading on one first-order factor. This model revealed acceptable to good fit, except for
NNFIL: x2, (9) = 35.93, p < .001; RMSEA = 0.065, 90% CI [0.048, 0.084], NNFI = .926, CFI
=.955, SRMR = 0.043, see Figure 3. The model fit was similar to that achieved in the
original scale validation. Excluding multivariate outliers improved model fit even further:
NNFI = .953, CFI = .972.

Figure 3

LIHS Model and Estimates
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Note. Standardized parameters.

H1d) Specific Intellectual Humility Scale

For the SIHS (Hoyle et al., 2016), we ran multiple group analysis and measurement
invariance test for both the full scale and the short scale (as in the original publication).

Full Scale — First, we created a model with all nine items loading on one first-order
factor and fixing the variance of the latent variable to one, thereby freeing all item
loadings. We indicated the three groups (corresponding to the three political topics of
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which participants chose one) with a grouping variable without equality constraints.
This model did not meet most of our fit criteria: y?, (81) = 351.03, p < .001; RMSEA
= 0.120, 90% CI [0.109, 0.130], NNFI = .871, CFI = .903, SRMR = .056, see Figure 4A.
However, model fit was similar to that achieved in the original scale validation.

Figure 4

SIHS Model and Estimates
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Note. Standardized parameters. Groups: 1 = Use of gendered language, 2 = Introduction of rent caps, 3 = stop
building single family houses. A) Full scale without equality constraints. B) Short scale with equality
constraints.
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Second, we examined the invariance of all the loadings across topics by testing the
same model as above but constraining all item loadings to be equal across groups. This
model did not meet our fit criteria: 2, (99) = 406.51, p < .001; RMSEA = 0.116, 90% CI
[0.106, 0.126]; NNFI = .880, CFI = .890, SRMR = .113. Comparing the two models with a
chi-square difference test showed that the model without equality constraints fitted the
data better, Ax?(Adf = 18) = 42.25, p = .001.

Short Scale — First, we created a model with all three short-scale items loading on one
first-order factor and fixing the variance of the latent variable to one, thereby freeing all
item loadings. We indicated the three groups (corresponding to the three political topics,
of which participants chose one) with a grouping variable without equality constraints.
We knew that this model would be saturated and that we could not evaluate the model
fit. However, we could still estimate and test the parameters as done in the original paper
(Hoyle et al., 2016). The standardized parameters were similar across the three different
topics: A = .87, .84. and .75 for group one (topic: use of gendered language), A = .85, .82,
and .85 for group two (topic: introduction of rent caps), and A = .85, .83, and .80 for group
three (topic: stop building single-family houses).

Second, we examined the invariance of all the loadings across topics by testing the
same model as above but constraining all item loadings to be equal across groups. This
model was testable and met all of our fit criteria with acceptable to good fit: ¥%, (6) =
16.154, RMSEA = 0.085, 90% CI [0.032, 0,141]; NNFI = .982; CFI = .988; SRMR = 0.079,
see Figure 4B. Comparing the item loadings of both models showed that they were quite
similar, ranging between .75 and .89.

Except for the 3-item version of the STHS, the models did not meet our pre-registered
cut-off criteria. However, the model fit was generally similar to that achieved in the re-
spective original scale validation. Therefore, we decided to continue with an assessment
of convergent, discriminant, and incremental validity.!

H2) Convergent Validity

To test convergent validity—we calculated two correlation matrices. First, we created a
correlation matrix with all IH measures based on scale means and/or subscale means.
Additionally, we calculated correlations between the IH scales based on CFA in lavaan as
this takes measurement errors into account. Here, we entered all IH scale models (CIHS,
IHS, LIHS, SIHS full scale) into one model. As preregistered, we anticipated poor model

1) In addition to the pre-registered analyses, we also explored whether minor modifications (e.g., accounting for
reversed item bias or similar wording between items) could improve model fit for each scale. Indeed, when allowing
small modifications to our models, model fit of the CIHS, LIHS, and SIHS full scale could be improved substantially,
meeting the pre-registered criteria. For the IHS, however, model fit could not be improved enough to meet all cut
off values without allowing cross-loadings, thus, structural validity of this scale was not satisfactory in our sample.
These exploratory findings can be found in supplementary file ‘analyses_and_results.html’.
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fit indices when testing multiple translated IH scales simultaneously in one CFA model
(with no cross-loadings and correlations of items between scales allowed) as the wording
of translated items is highly similar between scales. Therefore, we do not evaluate model
fit indices but only provide correlations.

Overall, our hypotheses for convergent validity were mostly confirmed when using
Pearson correlations and correlations obtained via SEM (see Table 2), with the following
exceptions: The THS overall scale mean correlated less than expected with the LIHS (r
= .37; ¢ = .48; without multivariate outliers r = .46; ¢ = .65) and the SIHS (r= .15, ¢ =
.19). The subfacets of the CIHS and IHS were positively correlated with all other general
IH scales and subscales, but often smaller than expected. In Pearson correlations, but
not SEM, the CIHS subfacet Independence of Intellect and Ego and the IHS subfacet
Corrigibility were not correlated with the SIHS (ps = .05). The other subfacets were
positively associated with the SIHS, but often smaller than the expected cut-off value of r
=.20.2

2) For disattenuated correlation coefficients, see Supplementary Materials “additional analyses.pdf”, Table 3.
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H3) Discriminant Validity

For testing discriminant validity, we first created four correlation matrices with an IH
scale and the scales means of the discriminant constructs assessed. Second, we calcu-
lated correlations based on CFA in lavaan without evaluating model fit. For each IH
scale, we built a model consisting of the IH scale and all discriminant constructs. Each
discriminant construct was represented by a first-order factor on which all items of
the respective construct loaded, except for the social desirability scale for which two
first-order factors were modeled (PQ+ and NQ-).

The two approaches yielded similar results (see Table 3): The SIHS met all of our
pre-registered cut-off values. The CIHS met all cut-off values except for both social
desirability subscales. The LIHS met all cut-off values except for one social desirability
sub-scale. The IHS did not show adequate discriminant validity regarding age, political
orientation, social desirability, honesty-humility, need for cognition, and cognitive clo-
sure (via Pearson-correlations).?

H4) Incremental Validity

To assess incremental validity, we conducted a blockwise regression for each IH scale
with affective polarization as the dependent variable. The first block of independent vari-
ables included the psychological constructs already used to assess discriminant validity
(social desirability (NQ- and PQ+), openness, honesty-humility, cognitive closure, need
for cognition). Then we entered the IH scale to assess the change in explained variance
of affective polarization. For the SIHS, we used affective polarization scores regarding
opinion-based groups. We found that the STHS incrementally predicted less affective
polarization as expected ( = -.13, p < .001).

For the three general IH scales (CIHS, IHS, LIHS), we used affective polarization
scores regarding political parties. Contrary to our hypothesis, the CIHS overall score pre-
dicted more affective polarization, AR? = .013, f = .13, p = .002. However, when entering
the CIHS subfacets instead of the overall mean, none of the subfacets was associated
with affective polarization, AR? = .016, |B|s < .08, ps > .08. The IHS overall scale predicted
higher affective polarization, too, AR? = .012, § = .14, p = .004. When entering the IHS
subfacets instead of the overall mean, further variance of affective polarization could be
explained, AR? = .032. Here, Corrigibility (B = .07, p = .159) and Engagement (B = .09,

p =.062) did not predict affective polarization significantly. Open-Mindedness predicted
more affective polarization, f = .12, p = .008, while, as expected, Intellectual Modesty
predicted less polarization, p = -.10, p = .038. Without outliers, Engagement predicted
more polarization, too, = .10; p = .038. The LIHS did not explain affective polarization
beyond the other discriminant constructs, AR? = .003, § = .06, p = .14. However, when
excluding outliers, the LTHS predicted more polarization, too, AR? = .008, 5 = .10, p = .02.

Social Psychological Bulletin | 2569-653X GOLD

https://doi.org/10.32872/spb.12465 B PsychOpen


https://www.psychopen.eu/

Knéchelmann, Kemmer, & Cohrs 25

Because of these unexpected effects, we ran several exploratory analyses to understand
our findings better, see supplementary materials. *

Discussion

With the study presented in this manuscript, we validated and compared four IH scales
within the German context. After translating and revising German translations of the
three originally English scales, we ran a pre-registered and peer-reviewed online survey
to test the validity of the scales. Our sample (N = 698) was quota-stratified regarding age,
gender, and education for Germany’s population. Besides reliability as well as structural
and convergent validity, we assessed discriminant validity by including established scales
for social desirability, cognitive closure, need for cognition, honesty-humility, and open-
ness. We also assessed incremental validity in relation to affective polarization.

Results showed that the reliability of all scales and subscales was good. In confirma-
tory factor analyses testing structural validity, only the 3-item SIHS scale met the (rather
conservative) pre-registered fit indices by Schermelleh-Engel et al. (2003). However, all
scales showed comparable fit to the models published in the original validation articles.
Thus, our a priori criteria to assess model fit might have been too strict and should not
be overinterpreted according to the authors themselves (Schermelleh-Engel et al., 2003).
Additionally, when allowing small modifications to our models, e.g., residual correlations
between items with similar wording or accounting for reversed item bias (Weijters et al.,
2013), model fit of the CIHS, LIHS, and SIHS full scales could be improved substantially,
meeting the pre-registered criteria. Thus, we encourage using these IH scales both as
manifest values as well as latent variables in SEM. For the IHS, model fit was satisfactory
regarding RMSEA and SRMR, but not regarding NNFI and CFI without allowing cross-
loadings. Thus, the factor structure found in Switzerland does not seem to replicate well
in the German context.

Convergent validity of the CIHS, LIHS, and SIHS overall scale was met, indicating
that these scales measure the same underlying psychological construct (Boateng et al.,
2018). However, the IHS overall mean and subscales as well as some subscales of the
CIHS and IHS correlated less strongly than expected. These findings underline that the
multidimensional scales have a large scope and tap different facets of IH (Porter et al.,
2021). The SIHS showed the best discriminant validity, as it was distinct to all other
personality constructs assessed. The LIHS and CIHS were distinct to all constructs except
slightly higher-than-expected correlations with social desirability. In contrast, the IHS

3) As suggested by an anonymous reviewer, we also tested the predictive validity of the four IH scales by running
several multiple regressions with all four IH scales as predictors, and Need for Cognition, Need for Cognitive
Closure, Openness to Experience, and Honesty-Humility as dependent variables. These analyses can be found in the
Supplementary Materials “additional_analyses.pdf”, Table 2.
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was not distinct from several psychological constructs (e.g., NCC, NFC, honesty-humili-
ty) and demographic variables, thus not meeting our pre-registered cut-off criteria.
Regarding incremental validity, the SIHS predicted less affective polarization towards
opinion-based outgroups over and above the other psychological constructs. This effect
was driven by warmer feelings towards the political outgroup. Of the general IH scales,
only the Intellectual Modesty subscale of the IHS predicted less affective polarization
towards political parties. The LIHS, the CIHS subscales as well as the other IH subscales
did not predict less affective polarization. In contrast, the CIHS and IHS overall means as
well as the IHS subfacet Open-Mindedness predicted slightly more affective polarization.
Taking these results together, we recommend using the CIHS, LIHS or SIHS when
studying IH in Germany. The existing scale in German (IHS) did not show adequate
validities, potentially because it was originally translated and validated in Switzerland,
a different cultural context with differences in the spoken German. We found evidence
for this when the item “a disagreement is like a war” was particularly problematic when
analyzing structural validity. Because of Germany’s perpetrator role in the second world
war, this item might have irritated participants. Therefore, future work is needed to
examine whether our German versions of the CIHS, LIHS, and SIHS can be used in
different German-speaking contexts, e.g., Switzerland or Austria.

Contributions

Our first aim was to provide high-quality translations in German of three widely-used
English IH scales (CIHS, LIHS, SIHS). Thanks to independent item translations by two
researchers, a blind evaluation of the translation by N = 8 experts and German natives
as well as a pre-test (N = 13), we can now offer IH items in German to the research
community. This is especially important as the only existing IH scale in German (IHS)
did not show adequate structural and discriminant validity in our study. Thereby, we
want to facilitate studying IH across countries and languages, addressing the call for
more cross-cultural research on this topic (Porter et al., 2022).

A second aim was to validate four scales with different scopes and content. Here,
we made use of the intellectual humility classification framework (Porter et al., 2021)
to evaluate the chosen scales. Two of the scales (CIHS, IHS) are multifaceted scales
covering both (meta-)cognitions and behaviors towards the self and others. The LIHS
only includes (meta-)cognitive items towards the self and others and the SIHS is the only
scale covering (meta-)cognitive and self-directed items regarding a specific (political)
topic. With this variety of scope and content, researchers can choose the scale that
matches their research aims best (Porter et al., 2022).

Third, we compared four different established IH scales in parallel. This allowed us
to systematically compare the scales to other psychological and potentially confounded
constructs measured on the same instruments. The original validation studies (Alfano et
al., 2017; Hoyle et al., 2016; Krumrei-Mancuso & Rouse, 2016; Leary et al., 2017) used
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different scales to assess discriminant validity, making a direct comparison between the
scales more difficult. In contrast, we only included established scales validated in the
German context, and we were therefore able to directly compare the IH scales regarding
their discriminant validity.

Limitations and Future Directions

Our research also has several limitations that can inspire future research. Based on the
insights of the study as well as its strengths and limitations, we suggest several avenues
for further research on IH assessment.

First, all of the chosen IH measures were self-report questionnaires. As these are a
valid tool to assess theoretical constructs and used commonly in psychological research
(Haeffel & Howald, 2010), our validation of these scales addresses the needs of many
researchers. However, it can be beneficial to develop behavioral measures of IH (Van
Tongeren et al., 2022a, 2022b), especially when being interested in measuring IH in social
interactions (Hanel et al., 2023; Meagher et al., 2020). Here, it would be fascinating to see
how different self-report measures, especially those with a rather (meta-)cognitive scope,
can predict intellectually humble behaviors. Previous research showed that intellectual
humility in conversation (e.g., interrupting others less, more often conveying one’s opin-
ion as tentative) coded by linguists was not associated with the CIHS (Hanel et al., 2023),
potentially due to the gap between cognitions and behaviors (Minson & Chen, 2021; Van
Tongeren et al., 2022a, 2022b). It would be of interest to see if this also applies to other
intellectual humility measures, such as the specific intellectual humility scale.

Second, the TH scales chosen for validation conceptualize IH rather as a trait than as
a state (Ballantyne, 2023; Du & Cai, 2020). This enables researchers to reliably study be-
tween-person variations of IH, and its associations with political constructs (e.g., Bowes
et al.,, 2020; Krumrei-Mancuso & Newman, 2020). However, there might be substantive
within-person variation of IH, for instance depending on the norms of a given context
(Porter & Cimpian, 2023) or the availability of mental resources in a specific situation
(Hanel et al., 2023). Here, it would be beneficial to develop and validate additional
state-like TH measures as Zachry et al. (2018) did. This would tap potential within-person
variations of IH better than the existing IH measures and enable research investigating in
which contexts people show IH.

Third, despite several methodological strengths, there are still some aspects that
we could not implement within our study. Future IH validation research could address
these open questions. For instance, we only assessed the constructs used for evaluating
discriminant and incremental validity after measuring the IH scales. We decided to do
so because we did not want the participants’ responses on the IH scales to be impacted
by having answered these questionnaires before. However, filling out the IH scales
might have influenced answers on the discriminant scales, too. Thus, future experimental
research could systematically assess order effects of when IH is measured in a survey.
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Fourth, the assessment of convergent validity in our study is limited. Ideally, conver-
gent validity of a new measurement instruments is assessed by comparing the new
instrument to existing validated scales. However, no IH measurement instrument (or
closely related scale such as open-minded cognition) existed in the German context
when conducting the study. We therefore assessed convergent validity by correlating the
different IH scales with each other. This procedure leaves the possibility that none of our
translated scales measures IH very well. However, we evaluate this scenario as relatively
unlikely given that all scales used were already validated in an English-speaking context.
Additionally, our translated IH scales correlated with a higher need for cognition and
a lower need for cognitive closure, which also hint at convergent validity. Nonetheless,
future work is needed to assess convergent validity of our IH scales, for instance with be-
havioral data (Van Tongeren et al., 2022a, 2022b), or text-based information (Stavropoulos
et al., 2024).

Lastly, as IH is a promising psychological construct to address societal issues, we
assessed incremental in relation to affective polarization. Our findings showed that the
SIHS had the highest incremental validity to predict lower affective polarization. This
might be due to the fact that for this scale, we measured affective polarization regarding
opinion-based groups. Regarding the three general IH scales, we measured affective
polarization via political parties where the outgroup was chosen via the least-liked group
paradigm (Gibson, 2013). There might be other paradigms, however, which are better
suited to assess affective polarization in the context of multiparty-systems (Harteveld,
2021; Wagner, 2021) such as Germany. To sum up, research is just at the starting point
to understand how IH is related to affective polarization and how it can bridge political
divides. Here, a fascinating avenue might be to study affective polarization in more
diverse ways or to use specific behaviors and behavioral intentions such as approaching
contrary-minded others (Kngchelmann & Cohrs, 2025).

Conclusion

IH is a psychological construct relevant to addressing societal problems such as bridging
political divides. It is associated with many positive outcomes such as higher well-being,
or learning outcomes at school. To contribute to more research on IH outside English-
speaking contexts, we validated and compared four established IH scales with different
content and scope in German. Our sample was representative of age, gender, and educa-
tion of Germany’s population and the study was pre-registered and peer-reviewed before
data collection. Results showed that the German versions of the CIHS, LIHS, and SIHS
can be compared to the original English scales, whereas the IHS did not meet all of

our pre-registered criteria, potentially due to cross-cultural differences between Germany
and Switzerland. We hope that our work facilitates more cross-cultural work on IH.
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