
Durham Research Online

Deposited in DRO:

10 February 2022

Version of attached �le:

Published Version

Peer-review status of attached �le:

Peer-reviewed

Citation for published item:

Friehs, M.-T. and Kotzur, P. F. and B�ottcher, J. and Z�oller, A.-K. C. and L�uttmer, T. and Wagner, U. and
Asbrock, F. and van Zalk, M. H. W. (2022) 'Examining the structural validity of stereotype content scales � a
preregistered re-analysis of published data and discussion of possible future directions.', International Review
of Social Psychology, 35 (1). pp. 1-18.

Further information on publisher's website:

https://doi.org/10.5334/irsp.613

Publisher's copyright statement:

c© 2022 The Author(s). 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, distribution, and reproduction in
any medium, provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Additional information:

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or charge, for
personal research or study, educational, or not-for-pro�t purposes provided that:

• a full bibliographic reference is made to the original source

• a link is made to the metadata record in DRO

• the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full DRO policy for further details.

Durham University Library, Stockton Road, Durham DH1 3LY, United Kingdom
Tel : +44 (0)191 334 3042 | Fax : +44 (0)191 334 2971

https://dro.dur.ac.uk

https://www.dur.ac.uk
https://doi.org/10.5334/irsp.613
http://dro.dur.ac.uk/35362/
https://dro.dur.ac.uk/policies/usepolicy.pdf
https://dro.dur.ac.uk


RESEARCH ARTICLE

ABSTRACT

Examining the Structural 
Validity of Stereotype 
Content Scales – A 
Preregistered Re-Analysis 
of Published Data and 
Discussion of Possible 
Future Directions

MARIA-THERESE FRIEHS 

PATRICK F. KOTZUR 

JOHANNA BÖTTCHER 

ANN-KRISTIN C. ZÖLLER

TABEA LÜTTMER

ULRICH WAGNER 

FRANK ASBROCK 

MAARTEN H. W. VAN ZALK 

The Stereotype Content Model (SCM) plays a prominent role in social perception research 
when comparing the evaluation of different targets on warmth and competence 
dimensions. However, there is scarce information on the SCM’s measurement properties. 
Thus, in this article, we provide a comprehensive test of the SCM’s structural validity 
(i.e., reliability, dimensionality, cross-group comparability of measurement properties). 
We re-analysed published SCM data from English speaking participants (study 1: 78 
datasets from 43 original publications, N = 20,819) and German participants (study 2: 
29 datasets from 23 original publications, N = 10,854). We used confirmatory factor 
analyses to assess the scales’ reliability and dimensionality as well as measurement 
invariance assessment to examine cross-group comparability as a precondition for 
meaningful and valid mean-value comparison. We found on average good reliabilities 
of the SCM scales. In contrast, about 35% of all 1093 examined SCM measurement 
models presented adequate scale dimensionality, and regarding the scales’ cross-
group comparability, we found (partial) scalar measurement invariance in about 11% 
of all cases. These findings indicate considerable validity concerns in published SCM 
research, as a meaningful and valid measurement of warmth and competence was 
not given in approximately two thirds of all cases, and mean-value comparisons were 
potentially biased due to lacking cross-group comparability for about eight out of nine 
cases. We propose future directions to improve the measurement quality and validity 
in SCM research and invite fellow researchers to constructively discuss these ideas.
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The Stereotype Content Model (SCM; Fiske et al., 2002) is 
one of the most prominent models of social perception 
(Abele et al., 2021). It proposes that social groups are 
evaluated using two fundamental dimensions: warmth 
(i.e., a group’s perceived intention), which is predicted by 
low competition and threat; and competence (i.e., a group’s 
capacity to act on their intentions), which is predicted by 
status (Fiske et al., 2007; Kervyn et al., 2015). These two 
dimensions align with past person and group perception 
research going back to the 1940s and are compatible 
with some of the dimensions found in other lines of social 
perception research (e.g., Abele & Wojciszke, 2007; Koch 
et al., 2016; Leach et al., 2007; Yzerbyt et al., 2005).

Conceptually, the SCM’s main focus is the simultaneous 
assessment and comparison of multiple groups—
hereafter called targets1—from a societal perspective 
(Abele et al., 2021). This fact notwithstanding, the 
SCM’s record of research applications is very diverse 
(far exceeding the level of intergroup evaluation) and 
very extensive, impressively demonstrated by about 
900 results in the Web of Science database on that 
topic as of November 2021. The SCM body of research 
is so comprehensive that a full review would exceed the 
scope of this article, but importantly, most applications 
so far have focused on the comparison of warmth 
and competence values between different targets or 
samples, and consequently, mean-value comparisons 
were the most frequently used statistical approach.

Various methodological and conceptual aspects of 
the SCM are currently debated, including the relative 
dominance and adequate number of the fundamental 
dimensions of social perception (e.g., Abele et al., 2021; 
Brambilla et al., 2021; Koch et al., 2016; Stanciu, 2015), the 
relevance of the target-rater-relation (Koch et al., 2020), 
or how to most effectively assess stereotype content 
(e.g., David et al., 2018; Halkias & Diamantopoulos, 
2020; Kotzur et al., 2020). In the present paper, we will 
contribute to some of these debates by focusing on the 
SCM’s measurement properties.

In psychological research, measurement instruments 
(i.e., scales) are typically developed following established 
procedures to make sure that, among other things, 
researchers measure what they intend to measure 
(i.e., construct validity) and that the scales present 
adequate measurement (i.e., psychometric) properties 
for the intended statistical analyses. These criteria are 
also referred to as structural validity (Flake et al., 2017; 
Flake & Fried, 2020), and aspects of interest include 
item performance (i.e., how strongly a single item 
relates to the overall scale), reliability (i.e., measurement 
consistency), dimensionality (i.e., the underlying scale 
structure), and cross-group comparability (i.e., whether 
the measurement properties perform similarly in different 
sub-samples or when assessing different targets). In 
the case of the SCM, some initial structural validity 
information was given in the scale development process 

(Fiske et al., 1999, 2002). Halkias and Diamantopoulos 
(2020) have reviewed this procedure and identified a 
number of critical issues, including the use of small 
homogenous samples, participants’ potential fatigue due 
to the high number of items and targets, a lack of robust 
methodology for structural validity assessment, and a 
non-transparent item selection process. The authors 
concluded that the SCM’s scale development process 
was ‘highly problematic’ (Halkias & Diamantopoulos, 
2020: 719) because of its lack of convincing structural 
validity evidence for the used warmth and competence 
scales. Later research often built on these unsatisfactorily 
developed scales, while also flexibly amending new or 
excluding existing items, oftentimes without providing a 
rationale for these decisions (Halkias & Diamantopoulos, 
2020). Additionally, reviewing the subsequent SCM 
literature reveals that the SCM scales’ structural validity 
continued to lack methodologically rigorous examination 
and comprehensive reporting: while most studies have 
reported high reliabilities (e.g., Durante et al., 2013; Fiske 
et al., 2002), few publications have investigated the 
dimensionality or cross-group comparability of the SCM. 
To explore dimensionality, Fiske and colleagues (1999, 
2002) conducted principal component analyses on the 
used item pools, which often revealed up to four more 
dimensions than theoretically expected. Subsequent 
publications frequently replicated this procedure (e.g., 
Asbrock, 2010). As an exploratory approach, principal 
component analysis empirically generates a certain 
item-scale pattern based on observed covariations. 
However, a stricter test of dimensionality would be 
achieved by confirmatory factor analysis (CFA), which 
evaluates theoretically pre-defined expectations about 
item-scale relationships against the empirical reality 
(Brown, 2015). We identified only nine published SCM 
studies that have reported CFA results (Grigoryan et al., 
2020; Hackbart et al., 2020; Halkias & Diamantopoulos, 
2020; Janssens et al., 2015; Kotzur et al., 2019, 2020; 
Stanciu, 2015; Stanciu et al., 2017; Vauclair et al., 2017). 
Even fewer have examined cross-group comparability, 
that is, ensuring that the measurement properties of the 
SCM scales do not differ between samples or evaluated 
targets. Table 1 presents an overview of studies assessing 
the SCM’s dimensionality or cross-group comparability.

In short, we conclude that the SCM scales have not 
been developed according to modern standards using 
widely available advanced statistical procedures (e.g., 
Bandalos, 2018; Brown, 2015). This resulted in a lack 
of knowledge about the SCM scales’ structural validity 
(especially regarding dimensionality and cross-group 
comparability). Consequently, we cannot be certain 
whether the underlying constructs are indeed two-
dimensional (one warmth factor, one competence 
factor; dimensionality) and whether the SCM scales 
measure warmth and competence comparably for 
all targets to validly compare mean-values (cross-
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group comparability). This lack of knowledge about 
the properties and qualities of SCM scales is highly 
problematic, because ‘if a construct of interest is studied 
with poor measurement, the ability to make any claims 
about the phenomenon is severely curtailed because 
what exactly is being measured is unknown and that 
uncertainty trickles down to the primary results’ (Flake 
et al., 2017: 370).

In the present manuscript, we address this research 
gap around the structural validity of SCM scales by 
systematically examining the measurement properties 
of existing SCM scales in two data re-analyses. In study 1, 
we focused on studies published in the English language 
and based on English-speaking samples, because English 
is the original language in which the SCM was proposed 
and because most published studies are conducted in 
English. However, recent meta-scientific discussions 
have pointed out both a general need for replication of 
(social) psychological results (e.g., Earp & Trafimow, 2015; 
Schimmack, 2020) and a need to consider context as an 
important influence on research findings (e.g., Pettigrew, 
2018, 2021). Consequently, in study 2, we replicated our 
approach in another research context, namely the one we 
as authors know best: German SCM scales with German 
samples. In both studies, our analyses addressed the 
following research questions (RQ):

1. 
a. How reliable are published SCM scales?2

b. To what extent do published SCM scales support 
the theoretically proposed dimensionality by 
assessing warmth and competence as two 
separate factors across different targets?

2. To what extent are SCM scales comparable in their 
measurement properties across different targets 
or samples, thus allowing for meaningful and 
valid mean-value comparisons of warmth and 
competence?3

Contingent on our results, we will deduce concrete 
implications for SCM researchers as well as potential steps 
to increase structural validity in future SCM research.

METHODS

The two studies relied on the same methodological 
approach, which we outline below. The few insignificant 
procedural differences between the studies are 
explained in OSM-1. Our analyses were preregistered on  
OSF (study 1: https://osf.io/gqmvz/?view_only=9a8fc0053b634a 

ce8ea8941b6c9423b7; study 2: https://osf.io/486h7/?view_

only=e1b25da1084f4e248a621be36b31a153).4 The analysis 

Table 1 An Overview of Confirmatory Factor Analysis and Measurement Invariance Examination in the Current SCM Literature.

Note. MGCFA = Multiple-group confirmatory factor analysis; MI = Measurement Invariance 1 The applied methods and/or model fit 
criteria deviated from the ones chosen in this paper. 2 MI level not specified.

REFERENCE MODELLED FACTORS METHOD OF 
ANALYSIS

RESULTS CFA 
(ACCEPTED/TESTED)

RESULTS MI

Grigoryan et al. 
(2020)

warmth, competence, status, 
competition

MGCFA1 / full configural and metric, 
partial scalar MI

Hackbart et al. 
(2020)

warmth, competence CFA 1/1 target /

Halkias & 
Diamantopoulos 
(2020)

warmth, competence CFA and MGCFA Study 6: 1/1 target
Study 7: 1/1 target

Study 7: full scalar MI

Janssens et al. 
(2015)

warmth, competence CFA1 Study 1: reasonable
Study 2: acceptable after 
deleting an item

Study 1: no acceptable fit
Study 2: partial MI2

Kotzur et al. 
(2019)

warmth, competence CFA and alignment 
optimization1

10/16 targets full metric and partial 
scalar MI

Kotzur et al. 
(2020)

warmth, competence CFA and MGCFA 
across two 
conditions

Study 1: 1/6 targets
Study 2: 5/18 targets after 
item exclusion
Study 3: 4/13 before + 4/13 
after item exclusion

Study 1: scalar MI
Study 2: (partial) scalar 
MI for 4 targets
Study 3: (partial) scalar 
MI for 6 targets

Stanciu (2015) warmth and competence (two 
factor model) vs. trustworthiness, 
friendliness, efficacy, 
conscientiousness (four factor model)

CFA and MGCFA1 Two factor model: 1/25
Four factor model: 13/25

MI for two targets 
applying the four factor-
model.

Stanciu et al. 
(2017)

warmth, competence CFA1 Study 1: 2/2
Study 2: 22/22

/

Vauclair et al. 
(2016)

warmth, competence, four BIAS 
map behaviours

CFA1 1/1 targets in both samples partial scalar MI
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code and detailed results for all analyses are stored on 
the Open Science Framework (see https://osf.io/jqzet/).

We re-analysed publications published until January 
2020 (study 1)/Mid-August 2020 (study 2) that

(I) compared SCM dimensions between different 
targets or samples;

(II) directly referred to the SCM and not to a related 
model of social perception;

(III) measured warmth and competence by at least 
two items each, and

(IV) used English-language scales and/or samples 
(study 1)/German-language scales and German 
samples (study 2).

We scanned academic search engines (Web of Science, 
PsycInfo, PSYNDEX, Google Scholar, Fiske-Lab) for eligible 
datasets and sent out calls for data via professional 
mailing-lists (SPSSI, EASP, DGPs). We included all data 
in our re-analyses to which we gained access until the 
end of December 2020. The study identification process 
is summarised in the figures OSM-3 (study 1) and OSM-
4 (study 2). Our level of analysis was datasets, which 
resulted in more re-analysed datasets than publications 
included in the re-analysis. The included publications 
are listed in OSM-6 (study 1) and OSM-9 (study 2). We 
emphatically thank all authors for sharing their data.

The modelling process is explained in more detail in 
OSM-5. Due to the high number of analysis steps per 
dataset, we used a four-eyes-principle according to 
which all analyses were carried out by one of the authors 
and independently examined by another.

First, to assess the warmth and competence scales’ 
dimensionality and reliability (RQ1), we conducted CFA for 
each target using the SCM scale information described in 
the original publications. Thus, we specified one warmth 
factor predicting the mentioned warmth indicators 
and one correlated competence factor predicting 
the competence indicators. From the CFA models, we 
computed the reliability coefficient McDonald’s ωtotal

5 for 
warmth and competence for all successfully estimated 
CFA models (Hayes & Coutts, 2020). We accepted CFA 
models that completely fulfilled the model-fit criteria by 
Schermelleh-Engel and colleagues (2003). CFA models 
with non-acceptable model-fit did not support the claim 
that the used items form valid SCM scales and were 
therefore discarded from further analyses to address 
RQ2.

Second, we investigated the comparability of measure-
ment properties across targets within each dataset using 
measurement invariance (MI) assessment. MI examines 
whether a construct measured across multiple targets 
is indeed comparable by introducing equality of model 
parameters in multiple-group confirmatory factor 
analysis (MGCFA; Byrne et al., 1989). For each dataset 
separately and in line with the research questions of 

the original publications, we applied MI assessment to 
all acceptable CFA models using increasingly restrictive, 
nested models (Vandenberg & Lance, 2000). We first 
tested all accepted CFA models for equal form (i.e., 
configural MI), that is, whether the number of factors and 
the factor-loading patterns are comparable across CFA 
models. If this model was acceptable (as indicated by 
the model-fit criteria mentioned above), we introduced 
equality restrictions for factor-loadings of identical 
indicators across CFA models (i.e., metric MI). Metric MI 
implies equal warmth and competence measurement 
units across targets and is a precondition for correlational/
regression-based analysis, such as analysing warmth-
competence correlations between different targets or 
predicting emotions and behavioural tendencies for 
different targets from warmth and competence. Metric 
MI was assumed if overall model-fit was acceptable, 
the χ2-value did not increase significantly, and model-fit 
changes adhered to Chen’s (2007) criteria. For acceptable 
metric MI models, we added equality restrictions to 
indicator-intercepts of identical indicators across CFA 
models (i.e., scalar MI). Scalar MI implies equal points-
of-zero (i.e., equal item difficulty; Boer et al., 2018) of 
similar SCM indicators across targets. It thus forms 
the precondition for valid warmth and competence 
mean-value comparisons across targets. Scalar MI was 
assumed if overall model-fit was acceptable, the χ2-value 
did not increase significantly, and model-fit changes 
again adhered to Chen’s (2007) criteria.

If full metric or scalar MI was not achieved, we improved 
model-fit by introducing partial measurement invariance 
(Byrne et al., 1989). Partial MI allows exceptions from the 
equality constraints of measurement properties for some 
targets; thus, the equality-assumption is somewhat limited 
but still generally accepted (Davidov et al., 2014). We 
identified eligible equality constraints using modification 
indices and introduced partial MI by releasing constraints 
on the precondition that, for at least two indicators per 
factor, all parameters remained equal across all targets 
(Davidov et al., 2014). If introducing metric or scalar partial 
MI still resulted in unacceptable model-fit, we deleted the 
target with the highest χ2-value contribution in the fully 
constrained MI model from analysis and repeated the 
complete process, always aiming to reach (partial) scalar 
MI as a requirement for RQ2.

RESULTS
STUDY 1: ENGLISH CONTEXT
Our final set of data consisted of 78 datasets from 43 
publications (N = 20,819 participants; see OSM-3). 
Detailed information about each dataset (e.g., targets, 
scale wording, sample information) can be found in OSM-
6. We first conducted CFA on each of the K = 586 targets 
to assess the reliability and dimensionality for the SCM 
scales (RQ1). Omega statistics across K = 452 models 

https://doi.org/10.5334/irsp.613
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(excluding 134 models with implausible parameter 
estimates or which did not converge) revealed that 
warmth and competence scales were reliable on average  
(MωWarmth = .841, SDωWarmth = .088, min = .481, max = .977;  
MωCompetence = .833, SDωCompetence = .085, min = .411, 
max = .980; Raykov & Marcoulides, 2011). Regarding 
dimensionality, K = 204 models from 43 datasets showed 
satisfactory model-fit (34.81% of all targets), indicating 
that SCM scales demonstrated the theoretically expected 
dimensionality (one warmth factor, one competence 
factor) in about one third of all analysed cases. 
Summarised information on accepted CFA models are 
presented in Table 2. Detailed tables with model-fit results 
for each target and dataset are provided in OSM-7.

To determine the SCM scales’ comparability across 
targets, which is the prerequisite of valid mean-value 
comparison (RQ2), we assessed the datasets’ MI up to 
(partial) scalar level. Fifteen datasets showed adequate 
CFA model-fit for only one target, which logically forbids 
MI testing; thus, 35.90% of all datasets with a total 
of K = 189 CFA models qualified for MI assessment. 
Summarised results are presented in Table 2 and Figure 1. 
Detailed tables including the model-fit parameters for 
the different levels of MI per dataset are provided in 
OSM-8.

Before scalar MI could be assessed, warmth and 
competence scales had to fulfil the criteria for configural 
and (partial) metric MI. Out of the 28 datasets that 

DATA SET TOTAL # 
TARGETS

CFA CONFIGURAL MI METRIC MI SCALAR MI

# ACCEPTABLE 
TARGETS

% OF TOTAL 
TARGETS

# TARGETS # TARGETS
(MI LEVEL)

# TARGETS
(MI LEVEL)

% OF 
ACCEPTABLE 
TARGETS

% OF 
TOTAL 
TARGETS

1 3 0 00.0 / / / / /

2 20 9 45.0 9 Full (6) Full (4) 44.4 20.0

3 12 1 8.3 / / / / /

4 4 1 25.0 / / / / /

5 12 3 25.0 3 / / / /

6 2 2 100.0 2 Partial (2) Partial (2) 100.0 100.0

7 4 1 25.0 / / / / /

8 4 0 00.0 / / / / /

9 5 0 00.0 / / / / /

10 4 0 00.0 / / / / /

11 8 0 00.0 / / / / /

12 8 0 00.0 / / / / /

13 16 0 00.0 / / / / /

14 3 3 100.0 3 Full (3) Full (3) 100.00 100.0

15 5 4 80.0 4 Full (2) Full (2) 50.00 40.00

16 4 0 00.0 / / / / /

17 30 20 66.7 20 Full (8) Full (2) 10.0 6.7

18 30 23 76.7 23 Full (10) Full (2) 8.6 6.7

19 22 14 63.6 14 Full (6) / / /

20 2 0 00.0 / / / / /

21 2 0 00.0 / / / / /

22 2 0 00.0 / / / / /

23 2 1 50.0 / / / / /

24 61 13 21.3 13 Partial (13) Partial (8) 61.5 21.3

25 10 10 100.0 10 Full (10) Full (10) 100.0 100.0

26 20 9 45.0 Full Full (2) / / /

27 23 11 47.8 Full Full (7) / / /

(Contd.)
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DATA SET TOTAL # 
TARGETS

CFA CONFIGURAL MI METRIC MI SCALAR MI

# ACCEPTABLE 
TARGETS

% OF TOTAL 
TARGETS

# TARGETS # TARGETS
(MI LEVEL)

# TARGETS
(MI LEVEL)

% OF 
ACCEPTABLE 
TARGETS

% OF 
TOTAL 
TARGETS

28 4 0 00.0 / / / / /

29 2 2 100.0 2 Full (2) Full (2) 100.0 100.0

30 2 1 50.0 / / / / /

31 10 1 10.0 / / / / /

32 10 0 00.0 / / / / /

33 2 0 00.0 / / / / /

34 4 1 25.0 / / / / /

35 16 3 18.7 3 / / / /

36 6 3 50.0 3 Partial (3) Partial (3) 100.0 50.0

37 8 2 25.0 2 Full (2) Full (2) 100.0 25.0

38 8 1 12.5 / / / / /

39 2 0 00.0 / / / / /

40 2 0 00.0 / / / / /

41 2 0 00.0 / / / / /

42 2 0 00.0 / / / / /

43 3 0 00.0 / / / / /

44 6 0 00.0 / / / / /

45 4 0 00.0 / / / / /

46 6 1 16.7 / / / / /

47 2 0 00.0 / / / / /

48 10 8 80.0 8 Partial (8) Partial (2) 25.0 20.0

49 3 3 100.0 3 Full (2) Partial (2) 66.7 66.7

50 6 3 50.0 3 Partial (2) / / /

51 2 0 00.0 / / / / /

52 4 0 00.0 / / / / /

53 2 2 100.0 2 Full (2) / / /

54 2 0 00.0 / / / / /

55 4 0 00.0 / / / / /

56 2 0 00.0 / / / / /

57 2 0 00.0 / / / / /

58 2 2 100.0 2 Full (2) Partial (2) 100.0 100.0

59 2 1 50.0 / / / / /

60 2 1 50.0 / / / / /

61 2 0 00.0 / / / / /

62 35 8 22.8 8 Partial (6) Partial (2) 25.0 5.7

63 4 1 25.0 / / / / /

64 2 0 00.0 / / / / /

65 2 0 00.0 / / / / /

66 25 15 60.0 15 Partial (13) Partial (4) 26.7 16.0

(Contd.)
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Figure 1 Highest Level of Established Measurement Invariance Based on CFA Models in Study 1.

Note: The figure shows the highest level of measurement equivalence in which the target dropped out from analyses, thus the 
numbers may vary compared to the descriptions in the text, which describes the results on the level of datasets. MI = Measurement 
invariance. The total number of CFA models K = 586.

382 15 

61 

13 

48 

38 
29 

CFA model fit unacceptable No MI could be tested Configural MI
Partial metric MI Full metric MI Partial scalar MI
Full scalar MI

DATA SET TOTAL # 
TARGETS

CFA CONFIGURAL MI METRIC MI SCALAR MI

# ACCEPTABLE 
TARGETS

% OF TOTAL 
TARGETS

# TARGETS # TARGETS
(MI LEVEL)

# TARGETS
(MI LEVEL)

% OF 
ACCEPTABLE 
TARGETS

% OF 
TOTAL 
TARGETS

67 3 1 33.3 / / / / /

68 3 0 00.0 / / / / /

69 4 2 50.0 2 Full (2) Partial (2) 100.0 100.0

70 5 0 00.0 / / / / /

71 3 0 00.0 / / / / /

72 6 4 66.7 4 Partial (4) Full (2) 50.0 33.3

73 6 1 16.7 / / / / /

74 6 0 00.0 / / / / /

75 6 1 16.7 / / / / /

76 4 4 50.0 4 Full (4) Partial (4) 100.0 100.0

77 4 3 75.0 3 Full (3) Partial (3) 100.0 75.0

78 4 4 100.0 4 Full (4) Partial (4) 100.0 100.0

Total 586 204 34.8 189 77 Full / 
51 Partial

29 Full / 
38 Partial

69.9 56.5

Table 2 Confirmatory Factor Analysis and Measurement Invariance Results for all Datasets in Study 1.

Note: CFA = Confirmatory Factor Analysis. / = The testing of this level of MI was not possible due to the number of target groups with 
acceptable model fit being below 2. 1 Of accepted CFA models (column Total CFA Fit). The dataset number refers to the numbering 
system in OSM-6; for full references, see OSM-6.
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qualified for MI testing, all held up to configural MI. In 
the next step, we constrained factor-loadings of identical 
items to be equal across all targets within each dataset to 
test metric MI. The full metric model showed acceptable 
fit in 18 datasets, the partial metric model in further 
eight datasets. Thus, a total of 26 datasets (33.33% of 
all datasets) held up to the standards of (partial) metric 
MI, allowing for comparative correlational analyses. 
Two datasets had to be excluded from further analyses 
because we could not establish (partial) metric MI for at 
least two targets. Finally, we tested (partial) scalar MI by 
constraining identical indicator-intercepts to be equal 
across targets within each dataset. Nine datasets held 
up to full scalar MI, a further 12 to partial scalar MI. This 
means that out of the 78 re-analysed datasets, a total of 
21 datasets (26.92%), including K = 67 targets (11.43% of 
all targets), showed cross-group comparability in the form 
of (partial) scalar MI and thus allowed for meaningful 
and valid mean-value comparison between targets. Of 
those, three datasets achieved full scalar MI for all targets 
examined in the original publication, which means that 
in the remaining 18 datasets either parameters had to 
be freed (introducing partial MI) or targets had to be 
excluded.

STUDY 2: GERMAN CONTEXT
Our final set of data included 29 datasets from 23 
publications (N = 10,854 participants; see OSM-4). 
Detailed information about each dataset can be found 
in OSM-9. We applied CFA to the SCM scales of K = 507 
targets to determine the scales’ reliability and to confirm 
the dimensionality of the SCM measurement models 
as proposed in the original publications (RQ1). Scale 
reliability across K = 497 CFA models (excluding 10 models 
with implausible parameter estimates or which did not 
converge) was good (MωWarmth = .849, SDωWarmth = .068, 
min = .553, max = .969; MωCompetence = .809, SDωCompetence 
= .078, min = .474, max = .969; Raykov & Marcoulides, 
2011). Regarding dimensionality, K = 178 CFA models 
from 20 original publications achieved acceptable model-
fit, indicating that we found evidence for the theoretically 
expected warmth and competence scales for 35.10% of 
all CFA models. Summary information about the SCM 
scales’ dimensionality per dataset is presented in Table 3. 
Detailed tables with model-fit results for each target and 
dataset are provided in OSM-10.

To determine the SCM scales’ comparability across 
targets (RQ2), we inspected MI up to (partial) scalar level 
for K = 160 targets from 17 datasets (excluding K = 18 
CFA models because only 1 target per dataset showed 
acceptable model-fit). Summarised results are presented 
in Table 3 and Figure 2. Detailed tables including the 
model-fit parameters for the different MI levels per 
dataset are provided in OSM-11.

All 17 datasets held up to configural MI. When 
constraining factor-loadings of identical items to be 

equal across targets to test for metric MI, the full metric 
MI model showed acceptable fit in nine datasets, the 
partial metric model in a further seven datasets. Thus, 
55.17% of all datasets held up to the standards of 
(partial) metric MI, allowing for comparative correlational 
analyses. Two datasets had to be excluded from further 
analyses because we could not establish (partial) metric 
MI for at least two targets. When testing (partial) scalar 
MI by constraining identical indicator-intercepts to be 
equal across targets, seven datasets held up to full scalar 
MI, a further eight to partial scalar MI. To summarise, out 
of the 29 re-analysed datasets, 48.27% of all datasets, 
including K = 58 targets (11.44% of all targets), held up 
to the criteria of (partial) scalar MI and thus allowed for 
meaningful and valid mean-value comparison between 
targets. Of those, two datasets achieved full scalar MI 
for all targets examined in the original publication; in 
the case of all other datasets, either parameters had 
to be freed (introducing partial MI) or targets had to be 
excluded.

We also conducted extensive item and measurement 
performance analyses and some exploratory analysis 
regarding the relation of sample-size and model-fit, 
which we report in detail in OSM-12 for both studies.

DISCUSSION

The SCM (Fiske et al., 2002) proposes two fundamental 
dimensions of social perception of groups: warmth and 
competence. This comprehensive theoretical framework 
has stimulated important research in many different 
contexts and has been applied to various research 
questions. We have contributed to this body of research 
and its ongoing methodological and conceptual debates 
(Abele et al., 2021, 2021; David et al., 2018; Halkias & 
Diamantopoulos, 2020; Koch et al., 2020, 2021; Kotzur 
et al., 2020) by presenting systematic examinations of 
the structural validity of published SCM scales. Besides 
the often-reported scale reliability, we focused especially 
on the aspects of dimensionality and cross-group 
comparability, which were rarely examined in previous 
publications (see Table 1), but which are essential for 
the meaningful and valid interpretation of findings. In 
two studies investigating the published literature from 
two different contexts (study 1: English SCM scales and 
English-speaking samples; study 2: German SCM scales 
and German samples), we re-analysed a total of 107 
SCM datasets from 66 publications (Ntotal = 31,673) using 
(multiple-group) confirmatory factor analysis. Both 
studies showed remarkably consistent results, which 
can be summarised as follows: (I) the warmth and 
competence scales showed on average good reliability; 
(II) in contrast, only about 35% of the 1,093 analysed 
targets demonstrated acceptable CFA model-fit of the 
SCM scales. Thus, in approximately 65% of all cases, the 
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theoretically assumed dimensionality of warmth and 
competence as two distinct factors was not supported. 
(III) About 11.40% of the 1,093 analysed targets 
presented (partial) scalar measurement invariance 
as an indication of cross-group comparability, which 

is essential for meaningful mean-value comparisons. 
Our findings indicate considerable structural validity 
concerns, especially regarding dimensionality and cross-
group comparability, in existing SCM research. In the 
following section, we discuss our findings in more detail 

Table 3 Confirmatory Factor Analysis and Measurement Invariance Results for all Datasets in Study 2.

Note: CFA = Confirmatory Factor Analysis, MI = Measurement Invariance. # = Number. / = The testing of this level of MI was not 
possible due to the number of target groups with acceptable model fit being below 2. Note that for Samples 18–20, measurement 
equivalence was tested for each target group separately across experimental conditions if prerequisites were met (see OSM-9 for 
details). The dataset number refers to the numbering system in OSM-9; for full references, see OSM-9.

DATASET TOTAL
# TARGETS

CFA CONFIGURAL MI METRIC MI SCALAR MI

# ACCEPTABLE 
TARGETS

% OF TOTAL 
TARGETS

# TARGETS # TARGETS
(MI LEVEL)

# TARGETS
(MI LEVEL)

% OF
ACCEPTABLE
TARGETS

% OF 
TOTAL 
TARGETS

1 29 7 24.14 7 7 (Partial) 4 (Partial) 57.14 13.79

2 15 5 33.33 5 4 (Partial) 3 (Partial) 60.00 20.00

3 2 0 00.00 / / / / /

4 16 7 43.75 7 7 (Partial) 5 (Partial) 71.43 31.25

5 4 1 25.00 / / / / /

6 4 1 25.00 / / / / /

7 4 2 50.00 2 2 (Full) 0 00.00 00.00

8 6 2 33.33 2 0 0 00.00 00.00

9 6 3 50.00 3 0 0 00.00 00.00

10 3 1 33.33 / / / / /

11 4 1 25.00 / / / / /

12 32 19 59.38 19 14 (Partial) 2 (Full) 10.53 6.25

13 2 1 50.00 / / / / /

14 3 0 00.00 / / / / /

15 2 1 50.00 / / / / /

16 4 1 25.00 / / / / /

17 16 10 62.50 10 10 (Full) 8 (Partial) 80.00 50.00

18 12 4 33.33 2 2 (Full) 2 (Full) 50.00 16.67

19 18 12 66.67 8 6 (2 Full/
4 Partial)

4 (2 Full/
2 Partial)

33.33 22.22

20 20 15 75.00 12 2 (Partial) 2 (Full) 13.33 10.00

21 2 2 100.00 2 2 (Full) 2 (Full) 100.00 100.00

22 204 50 24.51 50 8 (Full) 5 (Full) 10.00 2.45

23 4 4 100.00 4 4 (Full) 4 (Full) 100.00 100.00

24 4 1 25.00 / / / / /

25 64 22 34.38 22 12 (Partial) 12 (Partial) 54.55 18.75

26 16 3 18.75 3 3 (Full) 3 (Partial) 100.00 18.75

27 5 1 20.00 / / / / /

28 3 0 00.00 / / / / /

29 3 2 66.67 2 2 (Full) 2 (Partial) 100.00 66.67

Total 507 178 35.10 160 85 58 32.58 11.44
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and provide recommendations for future research.

RELIABILITY AND DIMENSIONALITY OF SCM 
SCALES
To address research question one, we analysed whether 
warmth and competence scales reliably and validly 
measured stereotype content as two distinct dimensions 
of social perception. Favourable dimensionality evidence 
was a prerequisite for the subsequent analyses that 
compared the measurement properties of warmth 
and competence scales between different targets. CFA 
results revealed that the scales showed on average 
good reliability, while at the same time showing they did 
not support the assumed scale dimensionality in about 
65% of all cases. This lack of dimensionality implies 
that the items used to assess warmth and competence 
did not actually form valid scales on which we could 
meaningfully compare the stereotype content of different 
targets (Brown, 2015). Although these findings appear 
counter-intuitive, scales with acceptable reliability but 
unacceptable dimensionality have also been reported 
elsewhere (Hester et al., 2022) and are explicable because 
reliability and dimensionality are distinct features of 
scale performance (for more information, see Davenport 
et al., 2015; Green & Yang, 2015).

Indications regarding the issue of dimensionality 
have been reported sporadically in some previous SCM 
studies (e.g., Janssens et al., 2015; Kotzur et al., 2019, 

2020; Stanciu, 2015). Moreover, our findings align with 
the recent critique of the SCM’s initial scale development 
(Halkias & Diamantopoulos, 2020) and give empirical 
evidence to the critique of scale development and usage 
in the field of (social) psychology (Flake & Fried, 2020). As 
a consequence, one could have expected the existence 
of some unacceptable CFA models, but nonetheless, 
the extent of the issue is astounding. We therefore 
surmise that there exists a substantial gap between 
the well-founded theoretical framework of the SCM and 
appropriate operationalisations of the two dimensions 
of social perception, which calls for more careful scale 
construction efforts in the future (for an example, see 
Halkias & Diamantopoulos, 2020).

Our findings can also be interpreted in light of the 
ongoing debate regarding the number and meaning of 
the dimensions of social perception (e.g., Abele et al., 
2021; Brambilla et al., 2021; Kervyn et al., 2013; Koch et 
al., 2016, 2020, 2021; Leach et al., 2007; Stanciu, 2015). 
Our results indicate that most of the SCM scales used 
cannot be employed without further analysis to assess 
and compare warmth and competence perceptions 
validly. This does not mean that other theoretical models 
of social perception should be preferred, as we do not 
know the extent to which these related models show 
adequate structural validity. We recommend taking this 
aspect into consideration for future applications of these 
theoretical models: the requirements of structural validity 

Figure 2 Highest Level of Established Measurement Invariance Based on CFA Models in Study 2.

Note: The figure shows the highest level of measurement equivalence in which the target dropped out from analyses, thus the 
numbers may vary compared to the descriptions in the text, which describes the results on the level of datasets. MI = Measurement 
invariance. The total number of CFA models K = 507.

329 18 

75 

11 
16 39 

19 

CFA model fit unacceptable No MI could be tested Configural MI
Partial metric MI Full metric MI Partial scalar MI
Full scalar MI
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are not singular to the SCM but apply to all research 
applying scale-based measurement instruments.

CROSS-GROUP COMPARABILITY OF SCM SCALES
Research question two focused on the comparability 
of the SCM scales’ measurement properties (i.e., 
measurement invariance) across targets. Evidence 
supporting this aspect is necessary to ensure that the 
underlying warmth and competence constructs are 
defined equally when comparing targets on SCM scales, 
and thus to ensure a valid and meaningful interpretation 
of mean differences. We subjected the targets that 
showed acceptable CFA model-fit to MI analysis based 
on MGCFA up to (partial) scalar level to fulfil the statistical 
requirements of unbiased mean-value comparisons. 
Our results indicated that meaningful mean-value 
comparison along the SCM dimensions was possible 
for only about 11.40% of all targets. The absence of 
(partial) scalar measurement invariance for most targets 
indicates that, usually, mean-value comparisons on 
SCM dimensions result in the figurative comparison of 
apples with oranges (Chen, 2008) because the targets’ 
warmth and competence concepts are non-equivalent 
and their measurement properties non-comparable. 
This compromises a meaningful and valid interpretation 
of research findings (Boer et al., 2018; Flake et al., 2017; 
Hussey & Hughes, 2020).

In line with our results, other SCM studies (e.g., 
Janssens et al., 2015; Kotzur et al., 2020; Stanciu 
et al., 2017) and other scales in social and personality 
psychology (Hussey & Hughes, 2020) have also reported 
measurement non-invariance. For instance, Hussey and 
Hughes (2020) investigated the structural validity of 15 
established scales in social and personality psychology 
(not including the SCM) and found only mixed or poor 
CFA results in 76% of cases, as well as poor MI results 
in 48% of cases. Though their methodological approach 
was different to ours and not without critique (Wetzel & 
Roberts, 2020), the results mirror our findings.

We cannot explain why we found such an extensive 
lack of cross-group comparability. Measurement non-
invariance on scalar level may be caused by varying 
social desirability/social norm influences (i.e., method 
bias) or varying propensities to respond to specific items 
that do not represent ‘true’ differences in the underlying 
construct (i.e., item bias; Boer et al., 2018; Chen, 2008). 
We cannot theoretically argue why certain target 
assessments, compared to others, should be subject to 
these influences. But we might hypothesise that such 
response biases, if they occurred systematically, emerge 
when participants find some targets more difficult to 
evaluate on SCM dimensions than others.

Lastly, some SCM studies might focus on comparative 
correlational analyses of warmth and competence with 
other variables, although such research questions are 
less frequent and thus not the main focus of our study. 

For such comparative correlational studies, establishing 
metric MI is an equally relevant precondition for drawing 
meaningful conclusions as scalar MI is for valid mean-
value comparisons. (Partial) metric MI was given more 
often than scalar MI, but still, it was more often absent 
than present. This was mainly due to lack of CFA fit. 
Metric non-invariance might indicate item bias or 
method bias in the measurement, for instance based on 
varying stimulus familiarity (Boer et al., 2018). Again, we 
cannot find any theoretical reasoning that would lead us 
to expect such biases in SCM research.

We do not mean to affront any member of the SCM 
research community with the interpretations, and our 
results should not be interpreted as a general claim that 
all SCM research is biased or invalid. We do not wish to 
devaluate the efforts of many researchers, nor to depict 
the field as ‘inept and misguided’ (Fiske, 2017: 653). 
Indeed, the research we authored suffers from the same 
structural validity concerns (Asbrock, 2010; Asbrock et al., 
2011; Kotzur et al., 2017, 2019, 2020; Meyer & Asbrock, 
2018). With this study, we wish to draw researchers’ 
attention to the importance of structural validity in SCM 
research and to start a lively, productive and constructive 
discussion about how the SCM scales could be improved, 
to eventually advance the research on social perception 
by taking issues of structural validity into account. To 
initiate such a discourse, we present some suggestions 
with the aim of ensuring highly structurally valid future 
SCM research.

POSSIBLE FUTURE DIRECTIONS
Structural validity assessment as standard. It is 
erroneous to assume that the structural validity of SCM 
scales is a given in the absence of sufficient empirical 
tests. Therefore, we propose that reporting results of 
CFA and MI examinations (if applicable) becomes a 
standard for future SCM and related research in an 
acknowledgement of current psychometric standards 
and transparent science. Up until now, common practice 
has included only the report of reliability coefficients 
or the results of principal component or exploratory 
factor analyses (Halkias & Diamantopoulos, 2020; see 
also Hester et al. 2022), while CFA and MI assessment 
have rather been exceptions (see Table 1). Future SCM 
research testing MI might consider using a top-down-
approach (e.g., Horn & McArdle, 1992), which starts with 
the assumption of full scalar measurement invariance 
and relaxes equality constraints until overall model-fit 
is achieved. This procedure, compared to the bottom-up 
approach we chose in this manuscript, might reduce the 
effort required to run MI analyses.

Increased sample size. CFA-based analyses require 
larger sample sizes than many re-analysed datasets 
presented. Small sample sizes may affect the general 
computation and convergence of structural equation 
models, the model-fit, as well as the statistical power 
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and significance of factor-loadings and structural 
relations between latent variables (Kenny et al., 2015; 
Wolf et al., 2013). Thus, in line with calls in the general 
field of psychology, we recommend the usage of larger 
samples and the a priori planning of sample-size. There 
exist a number of rather straightforward approaches 
to determine power in structural equation models (for 
further information, see Brown, 2015; Muthén & Muthén, 
2002; Wang & Rhemtulla, 2021), which we encourage 
SCM researchers to use.

SCM measurement. We also call for changes in the 
measurement of warmth and competence. Previous SCM 
research did not rely on one SCM scale but rather on a 
variety of context- or language-specific instruments. We 
saw issues in CFA and MI testing in nearly all scales in our 
analyses, many of which relied on the items used in the 
initial SCM publications (Fiske et al., 1999, 2002). Therefore, 
we believe that further construction and improvement 
efforts on SCM scales are required. Standardised scales 
would contribute to cumulative science projects (such 
as Durante et al., 2013, 2017) and hold great value for 
researchers who work on a smaller scope and would 
thus struggle with validating their own scales. In OSM-
12, we provide item performance information for 
both contexts, which might be helpful to select well-
functioning warmth and competence items. Moreover, 
Halkias and Diamantopoulos (2020) recently presented 
a diligent scale construction project for a German SCM 
measurement instrument. This could serve as a start for 
eventually developing validated SCM scales in multiple 
languages that hold up to the criteria of structural validity.

When constructing such scales, we recommend using 
more than three items for warmth and competence, 
because the more information provided in the 
measurement model, the more analysis options are 
available (e.g., a larger extent of partial measurement 
invariance). More items would also allow for more ad 
hoc model adjustments (e. g., by deleting indicators from 
the scale to increase CFA model-fit or MI, as in Kotzur 
et al., 2020) and usually result in higher reliabilities. 
We are aware that this recommendation has practical 
drawbacks, as SCM studies usually collect information 
about many targets at the same time. Increasing the 
number of items would naturally increase potential 
participant fatigue, which was criticised in the initial SCM 
scale development (Halkias & Diamantopoulos, 2020). 
Thus, balancing the number of items and targets in 
a study is essential, and one option might be to apply 
sample splits so that participants rate only a subset of 
targets (e.g., Fiske et al., 2002; Kotzur et al., 2019).

On a related note, scale development endeavours might 
incorporate recent findings, which propose the existence 
of subdimensions or alternative factor structures in the 
SCM and other models of social perception (Abele et al., 
2016; Brambilla et al., 2021; Koch et al., 2016; Leach 
et al., 2007; Sayans-Jiménez et al., 2017; Stanciu, 2015). 

Scale development efforts might aim at differentiating 
SCM scales from those of other social evaluation models 
proposed in the literature and exploring sub-dimensions 
of warmth and competence. Using broader (i.e., including 
more indicators) or more specified (i.e., identifying sub-
dimensions) scales for warmth and competence might 
also hold the advantage that deviations in measurement 
models might be indicative of different conceptualisations 
of the constructs, and therefore potentially qualitative 
differences in warmth and competence perceptions 
between targets, which would be very informative from 
a theoretical perspective (for a cross-cultural perspective, 
see e.g., Boehnke et al., 2014).

Exploration of structural non-validity findings. 
Knowing which target failed to produce acceptable 
model-fit or showed measurement non-invariance could 
be put to practical use. Future research could search for 
systematic patterns or explanatory variables for non-fit 
or non-invariance, for example by using complementary 
approaches, such as cognitive interviewing or online 
probing (Meitinger et al., 2020). If such patterns existed, 
they could be indicative of differential processes of 
social perception that might have been overlooked 
with the current methods and in the theoretical 
debates. To explain why some targets might differ 
in social perception, findings from a methodological, 
measurement-theoretical level could thus be related 
directly to qualitative research contents.

New analytical approaches. Future works might 
also broaden SCM research by focusing more strongly 
on the application of a broader range of methods 
(e.g., latent forms of analysis that ensure reliability-
corrected estimation, confirmatory hypothesis testing 
and MI evaluation; Brown, 2015). Therefore, we believe 
it is worthwhile to apply structural equation modelling 
as an alternative to regression analysis or latent profile 
analysis instead of cluster analysis. Also, alternatives to 
the MGCFA-based MI assessment and latent mean-value 
comparison, such as alignment optimisation, might 
be applied (Asparouhov & Muthén, 2014; Kotzur et al., 
2019). Other works that investigated the dimensionality 
of social perception employed data-driven approaches, 
such as multi-dimensional scaling (Koch et al., 2016) or 
network-analytical approaches (Grigoryev et al., 2019) 
instead of theory-driven approaches and therefore 
provide a different perspective on the data. Moreover, 
recent research has stressed the importance of focusing 
on the variation in SCM scales instead of the mean-value 
(Koch et al., 2020), which involves still other analytical 
approaches.

CRITICAL REFLECTIONS
Our research presents a number of strengths, including 
the broad extent of our re-analysis.

In two studies, we included data from 107 datasets 
and 66 studies with more than 31,000 participants. 
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We believe that this extent qualifies for a careful 
generalisation to the entire pool of SCM scales, based 
on the return rate of our data access requests (study 
1: 36.1%, study 2: 71.9% of all eligible studies) and the 
careful selection of our studies. In study 1, we chose a 
language-specific context to ensure that translation 
issues did not confound our results (Sechrest et al., 
1972). We acquired data from various countries (e.g., 
Australia, Canada, Great Britain and Northern Ireland, 
India, New Zealand, Pakistan, United States), which 
represent different societal contexts. This stimulated the 
somewhat narrower approach in study 2, which focusses 
exclusively on German-language studies conducted in 
Germany. It is also worth mentioning that the practical 
applications in our data far exceed the theoretically 
proposed application of the SCM as a model to evaluate 
a number of social groups: our data contain ratings of in- 
and outgroups, well-known and unfamiliar individuals, 
faces, names, companies, geometrical forms, animals 
and many other types of stimuli. Thus, our datasets 
include a huge variety of targets, sample characteristics 
and sizes, data collection modes, and measurement 
models, and our results are robust and surprisingly similar 
across different countries and languages. Nonetheless, 
we acknowledge that unknown features of the studies 
at hand might have affected the generalisability of our 
results and that, due to the broad research landscape, 
studies might have escaped our notice despite the 
extensive literature reviews we conducted.

Moreover, both the general idea of our research and its 
practical execution follow the recommendations of and 
contribute to transparent, open and reproducible science: 
data re-analysis is a rarely used but powerful scientific 
tool that allows independent replication of previous 
findings and the generation of new cumulative results in 
an economical manner, thus increasing the transparency 
and accountability of reported research results (Davey 
& Hargreaves, 2015). By pre-registering our research 
questions and analytical approach, providing open 
code and extensive online supplementary materials, as 
well as using standardised procedures and a diligently 
implemented four-eyes-principle in all analyses, we 
strengthened the transparency and reproducibility of our 
analysis as well as its accessibility for other researchers.

Nonetheless, we also wish to draw some critical 
attention to the methodology we chose: MGCFA, which 
is frequently applied for testing MI (Davidov et al., 2014), 
is a procedure requiring numerous individual decisions 
(e.g., which parameters to free when establishing PMI), 
potentially leading to non-reproducible MI solutions (Sass, 
2011). We counteracted this by introducing transparent 
and pre-registered analytical procedures and applying a 
four-eyes-principle in all analyses. Moreover, the model-
fit criteria and cut-off criteria we chose directly affected 
our results, because unlike in significance testing, there 
are various proposed indices and cut-off criteria with 

individual strengths and weaknesses, and which could be 
selected more conservatively or more liberally (Davidov 
et al., 2014; Sass, 2011). What is more, the usage of 
MGCFA for MI examination is not without critique: we 
chose this approach because it has been the first and 
most commonly used approach to testing MI (Davidov 
et al., 2014), it has the largest methodology and applied 
literature base to draw upon, and MGCFA solutions can 
be transferred with relative ease to further analyses, 
such as structural equation modelling, which is practical 
for applied researchers. Nonetheless, it was also argued 
that the criteria and methods used in MGCFA for testing 
MI may be too strict in case of smaller deviations from 
the assumption of comparability (Asparouhov & Muthén, 
2014), and several new and more liberal approaches 
have been proposed (e.g., approximate measurement 
invariance, exploratory structural equation modelling or 
alignment optimization; Brown, 2015). We cannot say 
how the usage of these recent alternatives would have 
impacted our results.

On a related note, to avoid confusion, it is worth noting 
that most methodological literature defines (partial) 
scalar MI as a precondition for latent (i.e., measurement-
error-corrected) mean-value comparison (vis-à-vis 
comparisons of observed mean- or sum-scores; e.g., 
Brown, 2015; Davidov et al., 2014; Vandenberg & Lance, 
2000). Nonetheless, in our work, we did not introduce 
this distinction between latent and observed scores. 
The reason is that when computing observed mean- or 
sum-scores, researchers implicitly introduce equality 
assumptions to the data that are similar to those of 
measurement invariance (e.g., in a mean-score, all scale 
indicators usually have the same weight across targets, 
which is logically equivalent to introducing equal factor-
loadings across targets, i.e., metric MI; differences in 
indicator-intercepts between targets are not examined 
in observed scores, resulting in assumed equivalence 
assumptions between targets as found in scalar MI; 
Meredith & Millsap, 1992; Sörbom, 1978). Thus, we 
believe that issues of structural validity, and especially 
cross-group comparability, should be considered even for 
elementary statistical analysis such as observed mean- 
or sum-score analysis.

Lastly, we did not differentiate between within-
sample, between-sample, or mixed comparisons in our 
analysis. In some cases, the data structure implies a 
repeated measurement of SCM dimensions of different 
targets within the same sample. Thus, multi-level or 
longitudinal measurement invariance testing (e.g., 
Kotzur et al., 2020), and not MGCFA, would have been 
a more suitable approach (Brown, 2015; Vandenberg 
& Lance, 2000). However, such analytical approaches 
would not have reported separate χ2-values for the 
included targets, which would have rendered our 
strategy of excluding targets from analysis impossible. 
Moreover, these analyses would require all targets to 
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be included in one analytical model, which substantially 
increases the number of estimated parameters, and 
thus sample size requirements (Brown, 2015). Few of the 
datasets we analysed presented the necessary sample 
size for this approach, which is why we chose MGCFA 
instead. Methodologically, this implies that we based 
our analyses only on a limited part of the observed 
variance-covariance-matrix by treating dependent data 
as independent. This approach potentially biases the 
measurement invariance assessment by increasing the 
χ2-value and reducing the estimated standard errors (B. 
Muthén, personal communication, March 6, 2020). But 
given the fact that a high χ2-value on its own was no 
criterion in our analysis, and that standard errors were 
not considered at all, we feel this bias is unfortunate but 
tolerable.

CONCLUSION

Despite these limitations, we are convinced of the 
relevance and critical impact of our findings on SCM 
research. Our results cast doubt on the valid and 
meaningful usability of current SCM scales (Flake 
et al., 2017; Flake & Fried, 2020; Hester et al., 2022; 
Hussey & Hughes, 2020) and thus uncover previously 
hidden structural validity concerns. Such critical 
analyses of established theories and published data 
contribute to the general idea of open and reproducible 
science and stimulate controversial discussions and, 
thereby, innovative scientific perspectives. In line with 
Ellemers (2021), we hope that our work will animate 
respectful, animated, and fruitful discourses striving to 
collaboratively and constructively revise and improve 
research on the Stereotype Content Model and the 
fundamental dimensions of social perception in 
general.

PREREGISTRATION

English context: https://osf.io/gqmvz/?view_only=26cfcec4f65 
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b004b29aeffae7d27c62518.
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NOTES
1 In the following, the term ‘target’ describes any kind of entity 

evaluated on the SCM’s warmth and competence dimensions.

2 Please be aware that, unlike the other two, this research 
question was not originally pre-registered. For further 
information on the deviations from the preregistrations, see 
OSM-2.

3 In this article, we focus on scalar measurement invariance 
as the precondition for valid mean-value comparison. We do 
so because mean-value comparisons are the most frequent 
application in SCM research. Nonetheless, our analysis always 
includes metric invariance as the precondition for comparative 
correlational analysis, which is somewhat rarer in SCM research.

4 An overview of the minor points in which we deviated from the 
preregistrations is given in OSM-2.

5 McDonald’s ω is preferred to Cronbach’s α because it does not 
assume tau-equivalence of the different items (Hayes & Coutts, 
2020).
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