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Short Summary 

The Stereotype Content Modell (SCM; Fiske et al., 2002) proposes two fundamental 

dimensions of social evaluation: Warmth, or the intentions of the target, and Competence, or the 

ability to enact these intentions. The practical applications of the SCM are very broad and have led to 

an assumption of universality of warmth and competence as fundamental dimensions of social 

evaluation.  

This thesis has identified five mainly methodological shortcomings of the current SCM 

research and literature: (I) An insufficient initial scale development; (II) the usage of varying warmth 

and competence scales without sufficient scale property assessment in later research; (III) the 

dominant application of first-generation analytical approaches; (IV) the insufficient definition and 

empirical proof for the SCM’s assumption of universality; and (V) the limited application of the SCM 

for some social targets. These shortcomings were addressed in four article manuscripts strictly 

following open science recommendations.  

Manuscript # 1 re-analysed published research using English SCM measures to investigate 

the measurement properties of the used warmth and competence scales. It reported the scales’ 

reliability, dimensionality and comparability across targets as well as the indicator-based parameter 

performance in a (multiple group) confirmatory factor analysis framework. The findings indicate that 

about two thirds of all re-analysed scales do not show the theoretically expected warmth and 

competence dimensionality. Moreover, only about eleven per cent allowed meaningful mean value 

comparisons between targets. Manuscript # 2 presents a replication of Manuscript # 1 in the national 

and language of German(y) generating virtually identical results as Manuscript # 1 did. Manuscript # 

3 investigated the stereotype content of refugee subgroups in Germany. We showed that refugees 

was generally perceived unfavourably in terms of warmth and competence, but that the stereotype 

content varied based on the refugees’ geographic origin, religious affiliation, and flight motive. These 

results were generated using a reliability-corrected approach to compare mean values named 

alignment optimisation procedure. Manuscript # 4 developed and tested a high-performing SCM 

scale assessing occupational stereotypes a number of exploratory and confirmatory factor analyses.  



 

 2 

Summary 

Social perception is an essential process in everyday life which includes the differentiation 

and evaluation of different targets as well as the generation of cognitive, affective and behavioural 

reactions to them. In social evaluation research, the Stereotype Content Modell (SCM) presented by 

Fiske, Cuddy, Glick and Xu in 2002 has become quite prominent. The SCM proposes two fundamental 

and independent dimensions on which social evaluation processes take place. These dimensions are 

warmth, that is the benevolent or harmful intentions of the target, and competence, meaning the 

ability to enact these intentions. Together, warmth and competence perceptions predict affective 

and behavioural reactions to the evaluated target. Though the SCM has been proposed for the 

evaluation of several societally relevant groups, its practical applications are far broader and have led 

to an assumption of universality of warmth and competence as fundamental dimensions of social 

evaluation.  

This thesis has identified five mainly methodological shortcomings of the current SCM 

research and literature. These are: (I) An insufficient initial scale development, which was followed 

by (II) the usage of varying warmth and competence scales without sufficient scale property 

assessment in later research; (III) the dominant application of first-generation analytical approaches 

instead of more reliable and valid advanced analytical strategies; (IV) the insufficient definition and 

empirical proof for the SCM’s assumption of universality; and finally (V) the limited application of 

SCM research for some social targets which demand for more research activities. These shortcomings 

have been addressed with four article manuscripts, all of which strictly follow open science 

recommendations to increase the research’s transparency and replicability.  

Manuscript # 1 re-analysed published research using English SCM measures to investigate 

the measurement properties of the used warmth and competence scales. It reported the scales’ 

reliability, dimensionality and comparability across targets as well as the indicator-based parameter 

performance in a (multiple group) confirmatory factor analysis framework. The findings indicate that 

about two thirds of all re-analysed scales do not show the theoretically expected warmth and 

competence dimensionality, even though the average reliabilities of the scales were acceptable. 
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Moreover, only about eleven per cent of all scales showed the preconditions for meaningful mean 

value comparisons between targets, which is the most frequent analytical application of the SCM. 

The manuscript also informs of the performance of different warmth and competence indicators, 

discusses the implications of the findings and presents ideas how to improve the validity and 

reliability of future SCM research. These ways forward include the thorough development of new 

SCM scales using state-of-the art methodology, the standard application of confirmatory factor 

analysis in applied research to test the scales’ dimensionality and comparable measurement 

properties across targets as a precondition for meaningful mean value comparisons, the application 

of more advanced analytical procedures and the usage of larger samples. The manuscript calls for 

collective and collaborative efforts of different SCM researchers to implement these changes.  

Manuscript # 2 presents a replication of Manuscript # 1 in another national and language 

context by reanalysing SCM data collected in German(y). It generated virtually identical results as 

Manuscript # 1 did, thus emphasising the issue of insufficiently validated warmth and competence 

scales with questionable measurement properties in SCM research and all construct validity threats 

associated with these issues. 

Manuscript # 3 investigated the stereotype content of refugee subgroups in Germany, a 

social group of at-the-time high societal relevance but about which existed little previous knowledge 

in Germany. We showed that the social category refugees was generally perceived rather 

unfavourable in terms of warmth and competence, but that the stereotype content varied between 

different refugee subgroups based on their geographic origin, religious affiliation, and flight motive. 

These results were generated using a reliability-corrected approach to compare mean values named 

alignment optimisation procedure, which relied both on the test of dimensionality of the warmth 

and competence scales and on the establishment of comparable measurement properties between 

refugee subgroups when comparing warmth and competence mean values. Nonetheless, our 

analyses were severely limited by the unacceptable dimensionality of the used warmth and 

competence scale in six out of 16 cases.  
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These limitations were addressed in Manuscript # 4, which aimed at developing a high-

performing SCM scale using state-of-the-art methodology. We developed warmth and competence 

scales suited explicitly to the assessment of occupational stereotypes and demonstrated their high 

performance with a number of exploratory and confirmatory factor analyses. Subsequently, we 

analysed the warmth and competence perceptions of different occupational groups using an 

identical methodology as Manuscript # 3 did.  

The series of studies presented in this dissertation demonstrates comprehensively the 

methodological challenges and issues associated with the currently published SCM literature. What is 

more, it both theoretically discusses and empirically demonstrates ways to overcome these issues. 

This dissertation thus gives impulses for more reliable, valid and meaningful future research on social 

evaluation using the Stereotype Content Model. 
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Deutsche Zusammenfassung 

Soziale Wahrnehmung ist ein grundlegender alltäglicher Prozess, der die Differenzierung und 

Bewertung verschiedener Objekte sowie die Ermittlung gedanklicher, emotionaler und 

verhaltensbezogener Reaktionen gegenüber diesen Objekten beinhaltet. Im Bereich der Forschung 

zu sozialen Bewertungsprozessen hält das Stereotype Content Modell (SCM) von Fiske, Cuddy, Glick 

und Xu aus dem Jahr 2002 eine prominente Rolle inne. Das SCM schlägt zwei fundamentale und 

unabhängige Dimensionen vor, auf denen soziale Bewertungsprozesse stattfinden. Diese 

Dimensionen sind einerseits Wärme, also die freundliche oder feindliche Intention des 

Bewertungsobjekts, und andererseits Kompetenz, also die Fähigkeit, besagte Intentionen in die Tat 

umzusetzen. Das Zusammenspiel aus Wärme- und Kompetenzwahrnehmung bedingt die 

emotionalen und verhaltensbezogenen Reaktionen gegenüber dem Bewertungsobjekt. Obwohl das 

SCM zur Bewertung mehrerer sozialer Gruppen vorgeschlagen wurde, geht die praktische 

Anwendung des Modells weit darüber hinaus und hat zu der Annahme geführt, Wärme und 

Kompetenz seien universelle Dimensionen der sozialen Bewertung.  

Die vorliegende Doktorarbeit hat fünf vor allem methodologische Schwächen der SCM-

Forschung und -Literatur identifiziert. Diese sind: (I) eine unzureichende anfängliche 

Skalenentwicklung, der (II) eine Nutzung diverser und variierender Skalen ohne hinreichende Prüfung 

der Skalenperformanz in der anschließenden SCM-Forschung folgte; (III) die vorherrschende Nutzung 

von Analysemethoden der ersten Generation anstatt der Anwendung fortgeschrittener 

Analysestrategien mit höherer Reliabilität und Validität; (IV) die unzureichende Definition und 

empirische Testung der Universalitätsannahme des SCM; und schlussendlich (V) die eingeschränkte 

Anwendung des SCM in Bezug auf einige soziale Gruppen, für die großer Bedarf an Informationen zur 

sozialen Wahrnehmung besteht. Diese Schwächen wurden in vier wissenschaftlichen 

Artikelmanuskripten aufgegriffen, welche allesamt streng den Empfehlungen der offenen 

Wissenschaft folgten, um die Transparenz und Replizierbarkeit der Forschung zu erhöhen.  

Manuskript # 1 nutzte veröffentlichte Daten von englischen SCM-Skalen, um die 

Eigenschaften der genutzten Wärme- und Kompetenz-Skalen zu reanalysieren. Das Manuskript 
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berichtet die Skalenreliabilität, Dimensionalität und Vergleichbarkeit der Skalen über verschiedene 

Bewertungsobjekte hinweg sowie verschiedene Performanz-Parameter der einzelnen Indikatoren auf 

im Rahmen einer (Multi-Gruppen-) konfirmatorischen Faktor-Analyse.  

Die Befunde zeigen, dass zwei Drittel aller reanalysierten Skalen nicht die theoretisch 

angenommene Wärme- und Kompetenz-Dimensionalität haben, obwohl die mittleren Reliabilitäten 

der Skalen akzeptabel waren. Weiterhin zeigten nur elf Prozent aller Skalen die Voraussetzungen für 

aussagekräftige Mittelwertsvergleiche zwischen Bewertungsobjekten, was die häufigste Form der 

Auswertung von SCM-Daten ist. Das Manuskript präsentiert außerdem die Performanz verschiedener 

Wärme- und Kompetenz-Indikatoren, diskutiert die Folgerungen aus unseren Ergebnissen und zeigt 

Ideen zur Verbesserung der Validität und Reliabilität in zukünftiger SCM-Forschung auf. Diese Ideen 

beinhalten die gründliche Entwicklung neuer SCM-Skalen unter der Nutzung modernster Methoden, 

die standardmäßige Anwendung von konfirmatorischen Faktorenanalysen zur Prüfung der 

Skalendimensionalität und der Vergleichbarkeit der Messeigenschaften über verschiedene 

Bewertungsobjekte als Voraussetzung für aussagekräftige Mittelwertsvergleiche, die Anwendung 

fortgeschrittener Datenanalyse-Strategien und die Nutzung größerer Stichproben. Das Manuskript 

wirbt für die gemeinschaftliche und kollegiale Anstrengungen verschiedener SCM-Forschenden, um 

diese Veränderungen zu realisieren.  

Manuskript # 2 beschreibt eine Replikation von Manuskript # 1 in einem anderen nationalen 

und Sprachkontext durch die Reanalyse von deutsch(sprachig)en SCM-Daten. Dieses Manuskript 

zeigt nahezu identische Ergebnisse wie Manuskript # 1 und stellt so das Problem der unzureichend 

validierten Wärme- und Kompetenzskalen mit fraglichen Messeigenschaften in der SCM-Forschung 

sowie die damit einhergehenden Gefährdungen der Validität heraus.  

Manuskript # 3 untersucht die soziale Wahrnehmung von Subgruppen von Geflüchteten in 

Deutschland als eine soziale Gruppe, die zu seiner Zeit hohe gesellschaftliche Relevanz in 

Deutschland besaß, über die aber kaum Wissen vorhanden war. Wir konnten zeigen, dass die soziale 

Kategorie der Geflüchteten generell unvorteilhaft in Bezug auf Wärme und Kompetenz 

wahrgenommen wurde, aber dass die soziale Wahrnehmung der Subgruppen von Geflüchteten sich 
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in Abhängigkeit der geografischen Herkunft, der religiösen Zugehörigkeit und der Fluchtgründe 

unterschied. Diese Befunde wurden durch die Nutzung eines Reliabilitäts-korrigierenden Verfahrens 

zum Vergleich von Mittelwerten namens Alignment-Optimierung generiert. Dieses beruhte sowohl 

auf dem Test der Dimensionalität der Wärme- und Kompetenz-Skalen, als auch auf der Etablierung 

vergleichbarer Messeigenschaften zwischen den unterschiedlichen Subgruppen von Geflüchteten 

beim Vergleich von Wärme- und Kompetenz-Mittelwerten. Nichtsdestotrotz wurde der Umfang 

unserer Analysen stark eingeschränkt, das sechs von insgesamt 16 Subgruppen von Geflüchteten 

keine angemessene Dimensionalität in den genutzten Wärme- und Kompetenzskalen aufwiesen.  

Diese Schwäche wurde in Manuskript # 4 thematisiert, welches auf die Entwicklung einer 

leistungsfähigen SCM-Skala unter Nutzung modernster Analysemethoden abzielte. Wir entwickelten 

Wärme- und Kompetenzskalen, welche speziell auf die Erfassung von Stereotypen von 

Berufsgruppen abgestimmt sind, und zeigten ihre hohe Leistungsfähigkeit in einer Reihe explorativer 

und konfirmatorischer Faktorenanalysen. Anschließend werteten wir die Wärme- und 

Kompetenzwahrnehmung verschiedener Berufsgruppen mit derselben Methodik aus, die wir auch in 

Manuskript # 3 genutzt haben.  

Die Serie von Studien, die in dieser Doktorarbeit präsentiert wird, zeigt umfassend die 

methodologischen Herausforderungen und Probleme auf, die in der derzeitig veröffentlichten SCM-

Literatur vorliegen. Außerdem wird theoretisch diskutiert und praktisch demonstriert, wie diese 

Schwächen überkommen werden können. Somit gibt diese Doktorarbeit Impulse für eine reliablere, 

validere und aussagekräftigere zukünftige Soziale-Wahrnehmungs-Forschung unter Nutzung des 

Stereotype Content Modells.  
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I. Theoretical and Empirical Background 

Social Perception and Social Evaluation 

Social perception is an essential process of everyday life. Whenever we choose service 

providers such as medical or legal professionals, cast votes for political representatives, or simply 

assess an approaching pedestrian on the walkway, information (or assumptions) about who a person 

is or what he or she intends to do are highly relevant to navigate the social world. Social perception 

includes three processes: For one, social stimuli need to be differentiated and categorised (e.g., the 

differentiation between medical practitioners and other forms of health-related professionals). 

Further, the social stimuli are evaluated along important dimensions (e.g., assessing whether 

consulting a particular medical practitioner sustains one’s well-being). Finally, people generate 

cognitive, affective and behavioural reactions to these targets (e.g., the decision whether or not to 

make an appointment; Zebrowitz, 1990). These processes apply to the evaluation of oneself and 

other individuals as well as larger social groups or societies (Abele et al., 2021). 

Extensive research asserts that social evaluation is not uni-dimensional (i.e., globally negative 

versus positive), but that these processes are more differentiated and include the evaluation on (at 

least) two fundamental dimensions (e.g., Asch, 1946; Markey, 2002; Rosenberg et al., 1968). These 

two dimensions assess (I) how the target of evaluation forms social bonds (i.e., social-emotional 

criteria, often referred to as communion, warmth, or getting along), and (II) how they accomplish 

tasks (i.e., task- and performance-related criteria, often referred to as agency, competence or getting 

ahead; Abele et al., 2021; Koch et al., 2021). Such two-dimensional models of social evaluation have 

been put forth by a variety of psychological disciplines, including evolutionary theorising (Chan et al., 

2019; Ybarra et al., 2008), cultural psychology (Markus & Kitayama, 1991), self-presentation research 

(Paulhus, 2019), motivation research (Locke & Schattke, 2018), developmental psychology (Erikson, 

1950), gender perception (Eagly & Steffen, 1984; Sczesny et al., 2019), personality psychology 

(Saucier, 2009) and face perception research (Willis & Todorov, 2006). Social psychology, too, has a 

long tradition of multi-dimensional social evaluation research and a variety of theoretical 
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frameworks have been proposed and substantially supported by empirical findings (e.g., Abele & 

Wojciszke, 2007; Fiske et al., 2002; Koch et al., 2016; Leach et al., 2007; Yzerbyt et al., 2005).  

The Stereotype Content Model  

One of these social psychological frameworks of social perception is the Stereotype Content 

Model (SCM; Fiske et al., 2002), which investigates the cognitive facet of social evaluation processes 

(i.e., stereotypes; Dovidio et al., 2010). Rather than explaining processes that lead to the emergence 

and persistence of stereotypes, the SCM aims at studying their meaning or content. It thus became 

one of the most prominent social psychological theoretical frameworks of social evaluation, counting 

more than 340 published research articles in the Web of Science database which mentioned the SCM 

in the title, abstract or keywords by the end of May 2021. The SCM builds on the above-mentioned 

research by proposing two fundamental dimensions of social evaluation, namely warmth, meaning 

“the intentions of the other person or group” (Fiske et al., 2007, p. 77), and competence, referring to 

the “ability to act on those intentions” (Fiske et al., 2007, p. 77). Warmth can be described using 

traits such as friendliness, helpfulness, sincerity, trustworthiness or morality, and is predicted 

negatively by the socio-structural aspects of competition and perceived threat (Fiske et al., 2002; 

Cuddy et al., 2008; Kervyn et al., 2015). Competence includes traits like intelligence, skill, creativity 

and efficacy (Fiske et al., 2007), and is positively predicted by perceived status as a socio-structural 

determinant (Fiske et al., 2002; Cuddy et al., 2008). Warmth and competence assessments are 

theorised to be independent from one another (i.e., orthogonal dimensions), but empirical findings 

often report correlations between the two constructs (Durante et al., 2013; Kervyn et al., 2010, 

2015).  

The SCM is traditionally applied to evaluate a number of different social groups from a 

societal perspective (i.e., rating target groups1 on warmth and competence “as viewed by society” 

rather than asking for the individual perceptions of the survey participants; Fiske et al., 2002, p. 896). 

                                                            
1 In the following, the stimuli that are subjected to warmth and competence evaluations will 
consistently be referred to as ‘target groups’. The target groups could include individuals, social 
groups, organizations, or any other kind of stimuli.  
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Often, the SCM applications differentiate the evaluated social groups into different clusters on the 

base of to their relative warmth and competence ratings (Fiske et al., 2002). According to Fiske 

(2018), and as displayed in Figure 1, these clusters might include: (I) Target groups that are perceived 

as high in both warmth and competence, such as societal prototypes (e.g., Christians and Middle 

class in the US) evoking emotional reactions of pride and admiration; (II) target groups that are rated 

high in warmth, but low in competence (e.g., elderly or disabled people in the US), which evoke 

paternalistic prejudice and emotions of pity and sympathy; (III) target groups that are evaluated as 

low in warmth, but high in competence (e.g., rich people and Asians in the US) and which evoke 

emotional reactions of envy and jealousy; and (IV) target groups that are perceived as low in both 

warmth and competence (e.g., poor or homeless people in the US) and that evoke disgust and 

contempt.  

Figure 1 

Stereotype Content of Social Groups in Germany (Figure Adapted from Asbrock, 2010, p. 78) 

 

Note. The answering scales ranged from 1 (not at all) to 5 (completely).  
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As an extension of the SCM, the Behaviours from Intergroup Affect and Stereotypes (BIAS) 

map expanded the cognitive warmth and competence evaluations and the associated emotional 

reactions to also include behavioural (intentional) reactions (Cuddy et al., 2007, 2008). According to 

the BIAS map, behaviour patterns might be differentiated between active and passive behaviours as 

well as facilitating and harming behaviours. Warmth perceptions are theorised to determine active 

facilitating (in case of high warmth perceptions; e.g., helping) or active harming behaviours (in case 

of low warmth perceptions; e.g., harassing). At the same time, competence perceptions should 

determine passive facilitation (in case of high competence perceptions; e.g., associating with) and 

passive harm behaviours (in case of low competence perceptions; e.g., neglecting; Cuddy et al., 2007, 

2008). 

In the past 20 years, the SCM has been applied in numerous and multi-facetted ways in a 

variety of social and research contexts. These applications include, but are not limited to, 

identification and evaluation of societally relevant groups in more than 50 countries (e.g., Asbrock, 

2010; Fiske, 2019; Fiske et al., 2002; The Fiske Lab, n.d.), examinations of transcultural variations in 

stereotype content (e.g., Cuddy et al., 2009, Durante et al., 2013, 2017) and regional- or sample-

dependent differences (e.g., Binggeli et al., 2014a; Stanciu et al., 2017), analyses of diverging 

(sub)group perceptions as a function of the used labels (e.g., Binggeli et al., 2014b; Fröhlich & 

Schulte, 2019; Kotzur et al., 2017; Lee & Fiske, 2006), and the analysis of the stereotype content of 

individuals (e.g., Janda et al., 2019) and non-human target groups including brands (e.g., Kervyn et 

al., 2014), animals (e.g., Sevillano & Fiske, 2019) and geometric forms (e.g., Oldmeadow, 2018). 

Consistent emergence of warmth and competence dimensions in a great variety of geographic, 

temporal, societal and research contexts lead to the conclusion that „the two dimensions of 

intergroup perception appear to be universal across more than 30 nations (…) and 75 years (…), as 

well as targets that are individuals, subgroups, groups, nations, corporations, and species“ (Fiske & 

North, 2015, p. 688).  

When comparing the different models of social perception (e.g., the SCM; the Dual 

Perspective Model, Abele & Wojciszke, 2007, 2014, 2019; the Agency Beliefs Communion (ABC) 
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Model, Koch et al., 2016; the Behavioural Regulation Model, Ellemers, 2017; Leach et al., 2007; the 

Dimensional Compensation Model, Kervyn et al., 2010; Yzerbyt, 2018; Yzerbyt et al., 2005), it 

becomes apparent that all models agree in proposing (at least) two dimensions of social perception2. 

Nonetheless, the theoretical frameworks diverge considerably with regard to the labels and 

definition of relevant dimensions of social perception, as well as the dimensions’ relationship, 

organisation and priority (for further elaboration, see Abele et al., 2021; Koch et al., 2021). What is 

more, the different theoretical frameworks have been developed for different targets of evaluation 

(e.g., self and specific other individuals for Abele & Wojciszke, 2007). Compared to the other 

mentioned models of social perception, the SCM is uniquely adapted to assess the social evaluation 

of several different target groups (e.g., more than 20 groups in Fiske et al., 2002) from a societal, 

non-individual perspective. This conceptual area of application, combined with the elaborate 

theoretical reasoning and the wide range of empirical research in different contexts, led us3 to select 

the SCM as theoretical basis for the following work. 

Selected Shortcomings of the Stereotype Content Model and The Related Literature 

Despite the prominent position of the SCM, some aspects have received little attention in the 

development as well as the application of the model and can thus be criticised. A selection of these 

issues will be described in the following.  

Shortcoming 1: Insufficient Initial Scale Development 

The development of the SCM measurements was a step-wise and enduring process which 

has been documented in Fiske et al. (1999, 2002). Initially, on the basis of a comprehensive literature 

review including more than 85 years of empirical psychological research (e.g., Allport, 1954; Asch, 

1946; Bakan, 1956; Conway et al., 1996; Eagly, 1987; Gilbert, 1951; Katz & Braly, 1933), Fiske et al. 

(1999) generated a pool of positively and negatively framed trait adjectives relating to warmth and 

competence. From this pool, 27 traits were selected to assess the social perception of 17 target 

                                                            
2 Koch et al. (2016) propose the additional dimension conservative versus progressive beliefs. 
3 Although this dissertation constitutes my individual work of qualification, the underlying scientific 
work was conducted not single-handedly, but by a group of authors. Thus, I decided to use the 
personal pronoun ‘we’ in its academic sense throughout the dissertation. 
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groups. Subsequently, the authors conducted oblique exploratory factor analyses for each target 

group separately, identifying ten traits4 that related most consistently to the warmth and 

competence factors across target groups. Importantly, the results of the exploratory factor analysis 

supported the item selection in most, but not in all cases. In subsequent research, Fiske et al. (2002, 

study 1) used nine out of the ten originally identified indicators and included as well as excluded 

further indicators for both warmth and competence scales (e.g., Fiske et al., 2002, study 2). 

We agree with Halkias and Diamantopoulos (2020), who have strongly criticised the above-

described approach from a psychometric perspective due to a number of reasons. These issues 

include very low sample sizes in all studies using the computationally demanding exploratory factor 

analyses of warmth and competence (nStudy 1 = 42 in Fiske et al., 1999; nStudy1 = 74, nStudy2 = 148 with a 

sample split in Fiske et al., 2002). Such low sample sizes risk providing unstable results (MacCallum et 

al., 1999), and this fact might account for the exploratory factor analyses revealing up to three more 

scale dimensions than theoretically assumed in at least some of the target groups (Fiske et al., 2002, 

studies 1 and 2). Also, for some target groups, the chosen warmth and competence items did not 

relate exclusively to the theoretically expected factors (Fiske et al., 1999). What is more, Fiske and 

colleagues (1999) computed scale reliabilities and item inter-correlations by aggregating the data 

across target groups, thus effectively reducing the sample size to K = 17 groups. This might have 

masked potential differences in the target groups’ scale reliability and/or the relationship of warmth 

and competence within the groups. Furthermore, the participants were presented with very high 

numbers of items (e.g., in Fiske et al., 1999, study 1, 27 traits x 17 target groups = 459 items), which 

might have triggered fatigue or satisficing effects and thus potentially threatened the validity of the 

results (Krosnick, 1991, 1999; Podsakoff et al., 2012; Shadish et al., 2002). Additionally, Fiske et al. 

(2002) did not present any explanation why certain items were dropped and did not disclose the 

origin of the newly integrated scale items, which resulted in low transparency in the scale 

development process. Lastly, research building on the initial scale development (e.g., Cuddy et al., 

                                                            
4 Warmth indicators: likeable, sincere, good-natured, warm, tolerant; Competence indicators: 
competent, intelligent, confident, competitive, independent. 
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2009) did not use more robust, informative and conclusive confirmatory techniques (e.g., 

confirmatory factor analysis). Such analyses would have added valuable information because they 

allow for a more comprehensive examination of scale performance properties and a more thorough 

development of warmth and competence scales (Brown, 2015). All the mentioned issues can be 

summarised as questionable measurement practises, which are defined as “decisions researchers 

make that raise doubts about the validity of the measures, and ultimately the validity of study 

conclusions” (e.g., non-transparency regarding the measurement due to the usage of measurements 

without reference to the source, lacking evidence of construct validity, or unjustified measurement 

flexibility; Flake & Fried, 2020, p. 456). Such questionable measurement practises should not be 

equalised with intentional scientific misconduct. But in the case of the SCM, the results of the 

questionable measurement practises during the scale development process are warmth and 

competence measurements with debatable features due to the low transparency in item selection 

and the absence of adequate analytical techniques to assess item- and scale performance.  

Shortcoming 2: Insufficient Scale Performance Assessment and Varying Scales in Later Applications 

In addition to the initial scale development process, we observed two dynamics which can 

also be categorised as questionable measurement practises: On the one hand, the critical scale 

development process notwithstanding, subsequent SCM research referred to the initial SCM scales 

to justify their choices of measurements. For instance, in the German SCM research context, Eckes 

(2002) used a German translation of the items from Fiske et al. (1999). A shorter version of these 

scales including three items per subscale was later used by Asbrock (2010), and this short version 

was applied for instance by Hansen et al. (2017, 2018), Hellmann et al. (2015), Kemme et al. (2020), 

Kotzur et al. (2017, 2020) and Kotzur, Schäfer et al. (2019). All of these German applications either 

conducted only exploratory approaches to scale performance (e.g., principal component analysis in 

Asbrock, 2010) or only reported the scales’ internal consistency (e.g., Eckes, 2002; Hansen et al., 

2017, 2018; Hellmann et al., 2015; Kotzur et al., 2017; Kotzur, Schäfer et al., 2019). This lack of more 

advanced scale performance analyses might have concealed weaknesses resulting from the initial 

scale development. This assumption was empirically supported by Kotzur and colleagues (2020), who 
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conducted confirmatory factor analyses and, as a consequence, were forced to severely limit their 

principal analyses due to the fact that the warmth and competence items could not empirically be 

summarised into scales with acceptable dimensionality. To summarise, an SCM scale with 

insufficiently tested performance was sustained and perpetuated through cross-referencing, 

potentially transmitting the critical issues of the scale development process presented above to 

successive applications.  

On the other hand, in subsequent applications of the SCM, it could be observed that the list 

of items measuring warmth and competence was remarkably unstable and broad. As in the initial 

scale development process, items were often included and excluded seemingly arbitrarily in applied 

research without giving any reasoning or origin of the newly-used items (e.g., Caprariello et al., 2009, 

Meagher, 2017). As a consequence, the landscape of SCM research is strongly fragmented 

concerning the precise item content used to measure warmth and competence. We acknowledge 

that this practise is quite prevalent in (social) psychology (Flake & Fried, 2020), but nonetheless, we 

consider this issue problematic because the variations in measurement instruments might have 

resulted in unintended variations in the theoretical conceptualisation of warmth and competence 

and measurement validity across different studies (Halkias & Diamantopoulos, 2020). Moreover, the 

assessment of scale properties lacked rigor in most studies, thus scales of unknown content and 

structural validity (i.e., construct validity based on acceptable psychometric properties of the 

measurement, such as item performance analysis, scale reliability, scale dimensionality and 

differential item functioning; Flake et al., 2017) were applied. There are a few and fairly recent 

exceptions in the SCM literature which investigated the scale dimensionality applying confirmatory 

factor analyses to SCM measurements (Grigoryan et al., 2020; Hackbart et al., 2020; Halkias & 

Diamantopoulos, 2020; Janssens et al., 2015; Kotzur et al., 2020; Stanciu, 2015; Stanciu et al., 2017; 

Vauclair et al., 2016). But on the whole, we cannot be certain whether different SCM studies 

measured the same theoretical ideas of warmth and competence and how well they measured these 

concepts in general. These issues hinder a valid interpretation and comparison (Flake & Fried, 2020) 

as well as a broader theoretical integration of the findings and result in low generalisability 
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(Maruyama, 1997). Additionally, this practise of varying measurement instruments poses serious 

challenges to cumulative science (in the SCM, e.g., Cuddy et al., 2009; Durante et al., 2013, 2017; see 

also Schimmack, 2010). To initiate steps towards an improved measurement practise, Halkias and 

Diamantopoulos (2020) recently presented a thoroughly developed and tested German-language 

scale of Stereotype Content in the marketing context. 

Shortcoming 3: Lack of Advanced Analytical Approaches to Analyse Principal Research Questions 

It is noticeable that SCM research has used mainly basic analytical approaches, not only for 

the assessment of scale properties, but also for the analysis of the general research questions. Given 

the distinct application of the SCM to assess the social perception of several different target groups 

(e.g., comparing the social perception of the targets Welfare recipients and Rich people; Abele et al., 

2021; Fiske et al., 2002; Koch et al., 2021), it is not surprising that most research has essentially 

compared the average warmth and competence ratings of different target groups. This is mostly 

done by either comparing observed warmth and competence means in t-tests and analyses of 

variance (e.g., Hansen et al., 2017, 2018; Hellmann et al., 2015; Janda et al., 2019; Kotzur et al., 2017) 

or by identifying patterns of social perception in cluster analysis (e.g., Asbrock, 2010; Cuddy et al., 

2009; Eckes, 2002; Fiske et al., 2002; Fröhlich & Schulte, 2019). Less common research applications 

use warmth and competence assessments in correlational or regression-based research (e.g., 

whether the warmth and competence perceptions of the target group Welfare recipients relate 

differently to emotional and behaviour-intentional reactions compared to the warmth and 

competence perceptions of the target group Rich people; e.g., Cuddy et al., 2007; Durante et al., 

2013, 2017; Kotzur, Schäfer et al., 2019). In summary, the overwhelming majority of these SCM 

applications use first-generation analytical techniques based on observed item or scale scores. These 

techniques have the great disadvantage of not accounting for measurement error (i.e., being less 

reliable; Brown, 2015). Moreover, in some cases, the analyses are conducted for the two SCM 

dimensions independently (e.g., in ANOVAs) without accounting for the potential covariation 

between these two dimensions, which potentially biases the findings (Kline, 2015). Advanced 

statistical alternatives to these techniques which use latent variable modelling to compensate for 



 

 17 

these drawbacks, such as latent mean value comparisons in the framework of multi-group 

confirmatory factor analysis (Davidov et al., 2014) or alignment optimization (Asparouhov & Muthén, 

2014), latent class/latent profile analysis instead of cluster analysis (Berlin et al., 2013; Lubke & 

Muthén, 2005) or structural equation and path modelling instead of observed regression-based or 

correlational analyses (Kline, 2015). However, the application of such methods is extremely rare in 

SCM research (exceptions are Kotzur, Schäfer et al., 2019; Kotzur et al., 2020). Consequently, we 

identify the need for more applications of advanced analytical techniques to improve the overall 

reliability and validity of SCM research. 

Shortcoming 4: Insufficiently Examined Assumption of Universality 

As outlined above, the original authors proposed that the Stereotype Content Model’s 

dimensions “warmth and competence [are] universal dimensions of social judgment, across 

perceivers, stimuli, cultures, and time“ (Cuddy et al., 2008, p. 137). This assumption is based on the 

fact that targets could be compared along warmth and competence dimensions in a variety of 

contexts, for instance both in individualistic and collectivistic countries (Cuddy et al., 2009), for target 

groups that are human groups (e.g. Fiske et al., 2002), individuals (e.g., Hansen et al., 2017; 2018; 

Janda et al., 2019), animals (e.g., Sevillano & Fiske, 2019) or non-human objects like countries (e.g., 

Crandall et al., 2011), brands (e.g., Kervyn et al., 2014) or geometric figures (Oldmeadow, 2018), or in 

an archival study examining newspaper articles published between 1938 and 1943 in Fascist Italy 

(Durante et al., 2010). We agree with the SCM’s authors that this repetitive pattern of warmth and 

competence dimensions is impressive, but for multiple reasons, we question whether this pattern 

indeed implies universality. One reason is that the limited scale performance examinations reported 

in most SCM research (see above) potentially facilitated finding such a pattern, as more rigorous 

tests (e.g., of the scales’ dimensionality using confirmatory factor analyses) which might have 

uncovered differing scale performances were mostly omitted. What is more, we observe that 

although the claim of universality is quite prominent in many of the original authors’ publications 

(e.g., Cuddy et al., 2008, 2009; Fiske, 2017; Fiske & North, 2015; Fiske et al., 2007), none of these 

publications defined what precisely is meant by the term ‘universal’. Only relatively recently, Fiske 
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(2017) elaborated more strongly on the underlying concept of universality in the SCM by explicating 

that, although usage of the fundamental dimensions warmth and competence was omnipresent, the 

average warmth and competence assessment might vary considerably between cultures for some, 

but not all target groups.  

We criticise that none of the above-mentioned publications relied on the extensive 

intercultural psychological theorising (e.g., Hui & Triandis, 1985; van de Vijver & Poortinga, 1982) to 

define and examine the SCM’s universality. As a consequence, we aim to take this perspective when 

examining the SCM in the following. From an intercultural psychological perspective, in order to 

avoid systematic bias when comparing the results of different cultural context (for SCM applications, 

see e.g., Cuddy et al., 2009; Durante et al., 2013, 2017), it is (beyond other aspects) essential to 

ensure that psychological constructs such as warmth and competence are defined and understood 

equally in all cultural contexts. If that is the case, it is also important that measurement instruments 

assessing warmth and competence show equivalent measurement properties in different cultural 

contexts.  

We further argue that in the context of the SCM, the said methodological preconditions of 

universality should not only be applied to studies carried out in different cultural contexts, but also to 

the different target groups that are being evaluated within one study. This is because such 

conceptual equivalence constitutes a fundamental precondition for meaningful interpretations of 

mean-value comparisons (e.g., Davidov et al., 2014), which are the most-frequent analytical strategy 

in SCM research. To put it more clearly, if for instance a study compares the social perception of the 

target groups Welfare recipients and Rich people (e.g., Asbrock, 2010; Fiske et al., 2002), then the 

survey participants’ understanding of warmth and competence need to be identical in both groups to 

produce meaningful mean-value comparisons. Such conceptual equality could be examined using 

qualitative (e.g., cognitive interviewing or online probing techniques; Achbari & Davidov, 2019; 

Benítez & Padilla, 2014; Latcheva, 2011; Meitinger, 2017) or quantitative measures (e.g., factor 

analyses in a multi-group context; Meitinger et al., 2020). If the conceptual understandings of 

warmth and competence between the target groups were sufficiently similar, it would also be 
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necessary to ascertain equal measurement properties between the target groups to rule out any 

systematic measurement bias or differential item functioning (Boer et al., 2018). Such comparable 

measurement properties can be assessed quantitatively through measurement invariance, which 

tests the equality of certain measurement parameters (e.g., observed item-latent factor relations, 

item thresholds, item error variances) between groups (Davidov et al., 2014). The amount and 

specification of equal measurement properties depends on the intended analysis: For unbiased mean 

value comparisons, which are the most prominent application of the SCM, equality of factor loadings 

and indicator intercepts of identical items across target groups is required. 

To the best of our knowledge, such comprehensive empirical evidence supporting the 

proposed universality of the SCM has not been presented, neither within nor between research 

contexts. Most studies that compared samples from different cultural contexts only examined the 

scales’ reliability (e.g., Cuddy et al., 2009; Durante et al., 2013, 2017), and the same applies to those 

studies comparing different target groups in one sample or cultural context (e.g., Asbrock, 2010; 

Eckes, 2002; Fiske et al., 2002). Only few studies presented an examination of equal 

conceptualisations and measurement properties across samples (e.g., Grigoryan et al., 2020; Halkias 

& Diamantopoulos, 2020) or across target groups within samples (e.g., Janssens et al., 2015; Kotzur 

et al., 2020; Stanciu, 2015). Their results showed mixed findings, ranging from very equal 

conceptualisations (e.g., Grigoryan et al., 2020; Halkias & Diamantopoulos, 2020; Stanciu, 2015) to 

partially (e.g., Kotzur et al., 2020) or completely differing conceptualisations (e.g., Janssens et al., 

2015, Study 1). These results give no comprehensive answer to the question whether the SCM can 

really be considered universal from a measurement-theoretical and intercultural psychological 

perspective. We also point out that the above-mentioned questionable measurement practises, such 

as the insufficient scale development and especially the frequently changing warmth and 

competence measurements, amplify the issue of questionable universality. Thus, we call for a 

systematic examination of the SCM’s measurement properties in order to empirically test and 

evaluate the assumed universality of warmth and competence.  
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Shortcoming 5: Limited Application for Some Categories of Target Groups 

The applications of the SCM range very broadly with regard to the examined target groups, 

and include, beyond many others, the description of societally relevant target groups along warmth 

and competence dimensions (e.g., Asbrock, 2010; Cuddy et al., 2009; Durante et al., 2013, 2017) and 

the investigation of the effects different labels have for the perception of the same target group 

(Binggeli et al., 2014b; Eckes, 2002; Fröhlich & Schulte, 2019; Kotzur et al., 2017; Lee & Fiske, 2006). 

We identified, particularly in the German context, some areas in which the SCM could be used 

productively to gain scientific insights regarding the social perception of relevant target groups, but 

where it has not or only infrequently been put into practise. 

One area is the social perception of refugees: The global numbers of forced migrants and 

refugees has been rising continuously over the last years, reaching an all-time high in 2019 (UNHCR, 

2020). This development was also mirrored in Germany, which experienced the so-called “migration 

crisis” in 2015/16. In 2016, an all-time high of more than 745,000 applications for asylum was 

registered in Germany (Statista, 2021). Since that time, migrants in general and refugees in particular 

have become highly relevant and prominent social groups in Germany (Kotzur et al., 2021). In 

different contexts, discourses arose concerning for instance refugees’ job- and labour-market 

integration, crime rate, or the increased influence of non-Christian religions in Germany (Infratest, 

2016). Thus, social perception research is of high relevance, as it may assist in predicting the 

reactions of the receiving societies, facilitating acculturation processes and designing interventions to 

counteract negative stereotypes and prejudice. Interestingly, many discourses were accompanied by 

tendencies of subtyping, for instance when newspaper articles debate the different levels of refugee 

criminality depending on their country of origin (Hackensberger et al., 2016). The SCM has been 

applied previously to assess the social perception of subgroups of migrants in the US (Lee & Fiske, 

2006), and recently also in Germany (Fröhlich & Schulte, 2019, Veit & Yemane, 2020). However, only 

little is known about the social perceptions of (specific subgroups of) refugees in Germany (but see 

Bansak et al., 2016; Ditlmann et al., 2016; Kotzur et al., 2017; Wyszynski et al., 2020). Consequently, 
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we identify research on the social perception of refugee subgroups (which is also mindful of the 

critiques addressed above) as highly relevant and lacking.  

Another area with little SCM applications is occupational groups. It has been found that 

occupation plays a vital role in individuals’ lives because it defines an essential part of the self-

conception and societal standing, it usually contributed to ensuring individuals’ livelihood, and most 

people spend a considerable amount of their alert time pursuing their occupations (Crößmann & 

Günther, 2018). SCM research with the purpose of generally assessing the social perception of 

societally relevant groups has usually contained some occupational groups (such as white- and blue-

collar workers, physicians, athletes; Asbrock, 2010). Thus, the social perception of some occupational 

groups has been replicated in multiple contexts and over a larger time span (e.g., workers; Cuddy et 

al., 2009; Durante et al., 2013; Janssens et al., 2015; The Fiske lab, n.d.; Stanciu, 2015). But research 

exclusively assessing the stereotype content of occupational groups is rare in Germany (but see Ihme 

& Möller, 2015; Imhoff et al., 2013; Lotzkat & Welpe, 2015) and was only recently published in the 

US context (He et al., 2019). However, even these recent findings might be outdated given the 

emergence of the COVID-19 pandemic, which triggered substantial debates about the societal and 

systemic relevance of different occupations in times of crisis (e.g., DGB Niedersachsen, 2020). 

Consequently, we perceive the necessity to further investigate the social perception of occupational 

groups in Germany. Moreover, for both the refugee subgroups and the occupational groups, we 

propose that the conducted research should be mindful of the above-mentioned methodological 

shortcomings. 

II. The Present Research  

The dissertation at hand has addressed each of the five shortcomings above in order to 

contribute to a more reliable and valid SCM research producing more robust, meaningful and 

generalisable findings. This goal has been pursued in four article manuscripts which applied two 

principal strategies (for an overview, see Table 1).  For all manuscripts, we adhered strongly to the 

principles of open and reproducible science (APA Psychological Science Agenda, 2019; Sullivan et al., 

2019), as we will outline below.



 

 22 

Table 1 

Overview of the Research Aims, Study Designs, Statistical and Analytical Procedures and the Shortcomings in SCM Research Addressed by the Four Manuscripts 

Included in this Dissertation Project  

Manu-
script Reference Research Aim Study Design 

Statistical and Analytical 
Procedures 

Addressed 
Shortcomings 

# 1 

Friehs, M.-T., Böttcher, J., Kotzur, P. 
F., Lüttmer, T., Wagner, U., 
Asbrock, F., & van Zalk, M. H. W. 
(2021). Examining the structural 
validity of stereotype content 
measures – A preregistered re-
analysis of published data and 
discussion of possible future 
directions. Manuscript under 
review at the Personality and Social 
Psychology Bulletin. 

Examination of the 
structural validity of 
English SCM measures 

Re-analysis of 43 
published SCM 
publications containing 
78 datasets (N = 20,819) 
using English-language 
multi-item measures of 
warmth and competence 
and assessing at least two 
different target groups or 
samples 

Examination of 
dimensionality using 
confirmatory factor 
analysis; Subsequent 
examination of 
measurement invariance 
up to (partial) scalar level 
using multiple-group 
confirmatory factor 
analysis 

 (2) Insufficient scale 
performance 
assessment and varying 
scales in later 
applications; 
(3) Lack of advanced 
analytical approaches; 
(4) Insufficiently 
examined assumption 
of universality 

# 2 

Friehs, M.-T.*, Kotzur, P. F.*, Zöller, 
A.-K. C., Wagner, U., & Asbrock, F. 
(2021). A preregistered examination 
of scale properties of stereotype 
content measures: The German 
case. Manuscript under review at 
the International Review of Social 
Psychology. 
 

Replication of Manuscript 
# 1 in a different country 
and language context by 
examining the structural 
validity of German SCM 
measures 

Re-analysis of 23 
published SCM 
publications containing 
29 datasets (N = 10,854) 
using German-language 
multi-item measures of 
warmth and competence 
measured in German 
samples and assessing at 
least two different target 
groups or samples 

Examination of 
dimensionality using 
confirmatory factor 
analysis; Subsequent 
examination of 
measurement invariance 
up to (partial) scalar level 
using multiple-group 
confirmatory factor 
analysis 

(2) Insufficient scale 
performance 
assessment and varying 
scales in later 
applications; 
(3) Lack of advanced 
analytical approaches; 
 (4) Insufficiently 
examined assumption 
of universality 
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Table 1 (continued) 

Manu-
script Reference Research Aim Study Design 

Statistical and Analytical 
Procedures 

Addressed 
Shortcomings 

# 3 

Kotzur, P. F.*, Friehs, M.-T.*, 
Asbrock, F., & van Zalk, M. H. 
(2019). Stereotype content of 
refugee subgroups in Germany. 
European Journal of Social 
Psychology, 49(7), 1344-1358. 
https://doi.org/10.1002/ejsp.2585 

 

Assessment of the 
stereotype content of 16 
refugee subgroups in 
Germany using latent 
(i.e., reliability-corrected) 
mean values 

Cross-sectional online-
survey (N = 264) using a 
German student sample 
and assessing the SCM 
with the scale proposed 
by Asbrock (2010) 

Examination of scale 
dimensionality using 
confirmatory factor 
analysis; Establishment of 
partial metric and scalar 
measurement invariance 
and comparison of latent 
means using the 
alignment optimization 
procedure 

(2) Insufficient scale 
performance 
assessment;  
(3) Lack of advanced 
analytical approaches; 
(5) Limited application 
for some categories of 
target groups 

# 4 

Friehs, M. T., Aparicio Lukassowitz, 
F., & Wagner, U. (2020). Stereotype 
content of occupational groups in 
Germany. Manuscript under review 
at the International Review of 
Social Psychology. 

Development of a 
German SCM measure to 
assess occupational 
stereotypes with 
acceptable measurement 
properties; Assessment of 
the stereotype content of 
13 occupational groups in 
Germany using latent 
(i.e., reliability-corrected) 
mean values 

Cross-sectional online-
survey (N = 425) using a 
heterogeneous German 
sample and assessing the 
SCM with the newly-
developed scale 

Examination of scale 
properties using 
exploratory and 
confirmatory factor 
analysis and reliability 
assessment; 
Establishment of partial 
metric and scalar 
measurement invariance 
and comparison of latent 
means using the 
alignment optimization 
procedure 

(1) Insufficient initial 
scale development; 
(2) Insufficient scale 
performance 
assessment; 
(3) Lack of advanced 
analytical approaches; 
(5) Limited application 
for some categories of 
target groups 

Notes. * The authors share first authorship. SCM = Stereotype content model. N = Sample Size.  
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As a first strategy, we used published data to systematically re-examine the measurement 

properties of previously published SCM literature in different language contexts in a cumulative 

science approach. Data re-analysis is a rarely used, but powerful scientific tool which allows to 

independently replicate previous findings and generate new cumulative results in an economical 

manner, thus increasing the transparency and accountability of reported research results 

(Hargreaves & Davey, 2015). Our data re-analysis resulted in two manuscripts: For Manuscript #1 

(Friehs, Böttcher et al., 2021), we identified and gained access to published SCM data using English 

measurements in English-speaking samples. We re-analysed 78 datasets from 43 publications (total N 

= 20,819) in line with the original research questions and designs applying confirmatory factor 

analyses on the warmth and competence measures used to assess the different target groups. If 

feasible, we then conducted measurement invariance assessments using multiple-group 

confirmatory factor analyses to examine whether warmth and competence scores of different target 

groups could be meaningfully and validly compared as intended in the original study. Additionally, we 

reported the scales’ internal consistency and evaluated the overall item and scale performance to 

comprehensively inform readers about the psychometric properties of previously published English 

SCM scales and to thus assist future SCM scale development attempts. The manuscript concludes 

with a number of directions and good practise suggestions for improving the structural validity of 

future SCM research, addressing beyond others the aspects of sample sizes, analytical strategies, and 

the specification of the SCM’s universality claim. Consequently, Manuscript # 1 addresses the above-

mentioned shortcomings of (2) insufficient scale performance assessment, (3) the lack of application 

of advanced analytical strategies, and (4) the examination of the universality assumption. 

Additionally, in line with open science good practise recommendations (e.g., APA Psychological 

Science Agenda, 2019, Sullivan et al., 2019), we pre-registered the study plan and analytical 

procedure of Manuscript #1 on the Open Science Framework and will provide open code when the 

manuscript is accepted for publication. Additionally, we have published a preprint of the current 

version of the manuscript on PsyArxiv. 
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To exclude the possibility of singular language- or context-specific findings (Sechrest et al., 

1972), we conducted a second data re-analysis replicating the approach of Manuscript # 1 with SCM 

data collected in 29 datasets from 23 published studies using German-language warmth and 

competence measures in German samples (total N = 10,854). We presented the results of 

confirmatory factor analyses, measurement invariance assessment and internal consistency 

examination in Manuscript # 2 (Friehs, Kotzur et al., 2021). Thus, Manuscript # 2 provides an 

independent confirmation and replication of our findings of Manuscript # 1 while addressing the 

same shortcomings of SCM literature. Manuscript # 2 also adheres to open science good practise 

recommendations (APA Psychological Science Agenda, 2019; Sullivan et al., 2019) by presenting a 

pre-registered study plan and analysis procedure, providing open code once the final version of 

manuscript is accepted, publishing a preprint on PsyArxiv, and being submitted for publication to an 

open-access journal.  

Our second strategy consisted in adjusting the traditional analytical approach of SCM data to 

integrate more internally valid and reliable advanced analysis strategies while at the same time 

collecting new SCM data on societally relevant target groups. In Manuscript # 3 (Kotzur, Friehs et al., 

2019), we examined the applicability of a widely-used German SCM scale (Asbrock, 2010) to assess 

the social perception of 16 refugee subgroups which were differentiated along the dimensions flight 

motive, religious affiliation and country of origin. We collected data in a student sample (N = 264) 

and applied confirmatory factor analysis, which resulted in the exclusion of a substantial number of 

refugee subgroups for which we could not establish acceptable warmth and competence scales. 

Afterwards, we compared the remaining refugee subgroups’ warmth and competence perceptions 

using latent (i.e., reliability-corrected) mean values while at the same time establishing the required 

partial metric and partial scalar measurement invariance using the alignment optimisation procedure 

(Asparouhov & Muthén, 2014). Manuscript # 3 gives important indications concerning the social 

perception of different refugee subgroups in Germany and presents a novel and statistically 

advanced approach to analysing SCM data. Thus, it addresses the shortcomings of (2) insufficient 

scale performance assessment, (3) the lack of application of advanced analytical strategies, and (5) 
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limited research on some categories of target groups described above. In line with open science good 

practise recommendations (APA Psychological Science Agenda, 2019; Sullivan et al., 2019), we 

provide open code and open materials for Manuscript # 3 in the Open Science Framework. 

Additionally, we have published Manuscript # 3 with open access.  

Manuscript # 4 (Friehs et al., 2020) transferred the approach of Manuscript # 3 to assess the 

social perception of different occupational groups in a heterogeneous German sample (N = 425). In 

order to avoid repeated data exclusion due to unacceptably performing warmth and competence 

scales (see Manuscript # 3), Manuscript # 4 developed a new German SCM scale specifically adjusted 

to the context of occupational stereotypes. The new warmth and competence measures’ 

performance was assessed using explorative and confirmatory factor analysis as well as internal 

consistency examinations. The scale allowed for the comparison of all 13 investigated occupational 

groups along latent warmth and competence scales using the alignment optimisation procedure. 

Consequently, Manuscript # 4 addressed the above-described shortcomings of (1) insufficient scale 

development, (2) insufficient scale performance assessment, (3) the lack of application of advanced 

analytical strategies, and (5) limited research on some categories of target groups. Adhering to the 

open science good practise recommendations (APA Psychological Science Agenda, 2019; Sullivan et 

al., 2019), we have pre-registered the study plan and data analysis approach at the Open Science 

Framework, we have submitted Manuscript # 4 to an open-access journal and will provide open data, 

open code and open material when the manuscript is accepted for publication. 
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Manuscript # 1: Examining the structural validity of stereotype content measures – A preregistered 

re-analysis of published data and discussion of possible future directions 

 

Friehs, M.-T., Böttcher, J., Kotzur, P. F., Lüttmer, T., Wagner, U., Asbrock, F., & van Zalk, M. H. W. 

(2021). Examining the structural validity of stereotype content measures – A preregistered re-

analysis of published data and discussion of possible future directions. Manuscript under 

review. 

Submitted on May 17, 2021 to the Personality and Social Psychology Bulletin 

 

Contributorship according to the CRediT system:  

MTF: Conceptualization, Data curation, Investigation, Methodology, Project administration, 

Supervision, Validation, Visualization, Writing – Original draft 

JB: Data Curation, Formal analysis, Investigation, Validation, Visualization, Writing – 

Original draft 

PFK:  Conceptualization, Methodology, Project administration, Supervision, Writing – 

Review & editing 

TL:  Data Curation, Formal analysis, Investigation, Validation, Writing – Review & editing 

UW:  Conceptualization, Resources, Supervision, Writing – Review & editing 

FA:  Conceptualization, Resources, Supervision, Writing – Review & editing 

MHWVZ: Resources, Writing – Review & editing 

Open Science Practises:  

Preregistration created on March 16, 2020, see 

https://osf.io/gqmvz/?view_only=9a8fc0053b634ace8ea8941b6c9423b7 

Open analysis code will be provided upon acceptance of the final manuscript version  

Online supplementary materials are provided on the Open Science Framework, see 

https://osf.io/srh36/ 

A preprint of the manuscript was published on PsyArxiv, see https://psyarxiv.com/dej4m/  
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Manuscript # 2: A preregistered examination of scale properties of stereotype content measures: 

The German case 

 

Friehs, M.-T.*, Kotzur, P. F.*, Zöller, A.-K. C., Wagner, U., & Asbrock, F. (2021). A preregistered 

examination of scale properties of stereotype content measures: The German case. 

Manuscript under review. 

* Shared first authorship 

Submitted on May 17, 2021 to the International Review of Social Psychology 

 

Contributorship according to the CRediT system:  

MTF:  Conceptualization, Data curation, Formal analysis, Methodology, Project 

administration, Supervision, Validation, Visualization, Writing – Original draft 

PFK:  Conceptualization, Formal analysis, Investigation, Methodology, Project 

administration, Supervision, Writing – Original draft 

AKCZ:  Data curation, Formal analysis, Methodology, Writing – Original draft 

UW:  Conceptualization, Resources, Supervision, Writing – Review & editing 

FA:  Conceptualization, Resources, Writing – Review & editing 

Open Science Practises:  

Preregistration created on May 21, 2019, see 

https://osf.io/486h7/?view_only=e1b25da1084f4e248a621be36b31a153 

Open analysis code will be provided upon acceptance of the final manuscript version  

Online supplementary materials are provided on the Open Science Framework, see 

https://osf.io/jqzet/ 

A preprint of the manuscript was published on PsyArxiv, see https://psyarxiv.com/fa39w/  
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Manuscript # 3: Stereotype content of refugee subgroups in Germany 

 

Kotzur, P. F.*, Friehs, M.-T.*, Asbrock, F., & van Zalk, M. H. (2019). Stereotype content of refugee 

subgroups in Germany. European Journal of Social Psychology, 49(7), 1344-1358. 

https://doi.org/10.1002/ejsp.2585 

* Shared first authorship 

 

Submitted on August 30, 2018 to the European Journal of Social Psychology 

Accepted on March 11, 2019 

Published online on October 29, 2019 

 

Contributorship according to the CRediT system:  

PFK:  Conceptualization, Funding acquisition, Methodology, Project administration, 

Supervision, Validation, Writing – Original draft 

MTF:  Conceptualization, Data curation, Formal analysis, Investigation, Methodology, 

Visualization, Writing – Original draft 

FA:  Conceptualization, Funding acquisition, Project administration, Resources, 

Supervision, Writing – Review & editing 

MHWVZ: Resources, Writing – Review & editing 

Open Science Practises:  

Open analysis code and Open materials provided on the Open Science Framework, see 

https://osf.io/5j7t6/ 

Published in an open-access issue of the European Journal of Social Psychology 
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Manuscript # 4: Stereotype content of occupational groups in Germany 

 

Friehs, M. T., Aparicio Lukassowitz, F., & Wagner, U. (2020). Stereotype content of occupational 

groups in Germany. Manuscript under review.   

Submitted on September 24, 2020 to the International Review of Social Psychology 

 

Contributorship according to the CRediT system:  

MTF:  Conceptualization, Data Curation, Formal Analysis, Funding Acquisition, 

Methodology, Project administration, Resources, Supervision, Visualization, Writing – 

Original draft 

FAL: Conceptualization, Data curation, Investigation, Validation, Writing – Review & 

editing 

UW:  Conceptualization, Supervision, Writing – Review & editing 

Open Science Practises:  

Preregistration created on April 27, 2020, see 

https://osf.io/pmjgf/?view_only=353ea72e07fc4cb7b33b0beba8fe4842 

Open data and open materials provided on the Open Science Framework, see 

https://osf.io/gxz49/ 

Open analysis code will be provided upon acceptance of the final manuscript version on the 

Open Science Framework 

  



 

 
31 

III. General Discussion 

The Stereotype Content Model is one of the most prominent models of social perception 

(Abele et al., 2021). In light of expressed methodological concerns and shortcomings with regard to 

the model’s applications, the present dissertation project aimed at contributing to a more reliable, 

valid and meaningful SCM research practise. We did so by describing the extent of methodological 

issues concerning the dimensionality and comparability of SCM measures between target groups in 

published research (Manuscripts # 1 and # 2) and by presenting alternative strategies and well-

performing measures to answer SCM-typical research questions (Manuscripts # 3 and # 4). At the 

same time, we adhered strongly to open science good practise recommendations (e.g., APA 

Psychological Science Agenda, 2019; Sullivan et al., 2019) to increase our findings’ transparency and 

reproducibility. In the following, we will first present an overarching discussion of our findings across 

manuscripts before addressing potential limitations of our approach as well as an outlook for future 

SCM research.  

Summary and Implications of Results Regarding the Systematic Re-Analysis of Measurement 

Properties in Published SCM Literature (Manuscripts # 1 and # 2) 

Prior SCM research has most often either failed to provide strong confirmatory evidence 

regarding the used scales’ dimensionality and other psychometric properties (Halkias & 

Diamantopoulos, 2020) or has presented ambivalent evidence on that matter (e.g., Janssens et al., 

2015; Kotzur et al., 2020; Stanciu, 2015). Consequently, we conducted systematic re-analyses of 

published SCM data in English (Manuscript #1) and German (Manuscript # 2). We investigated the 

warmth and competence measures’ dimensionality, internal consistency and measurement 

invariance as precondition for meaningful (latent) mean-value comparisons (both manuscripts) and 

presented further item and scale performance parameters (only Manuscript # 1). In total, our 

cumulative re-analyses included more than 60 published articles with over 100 datasets and more 

than 31,000 participants. Manuscript # 1 additionally proposes methodological and statistical ways to 

strengthen the named measurement properties in future SCM research.  
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Manuscript # 1, focussing on English-language SCM measures from different contexts, and 

Manuscript # 2, using German-language SCM measures exclusively collected in German samples, 

show strongly similar results. In both manuscripts, in about 65% of all cases, the expected two-

dimensional structure of the warmth and competence measures could not be confirmed. This finding 

indicates that, in the majority of cases, the used SCM measures did not allow to be validly 

summarised into a two-dimensional warmth and competence scales. From a construct validity 

perspective, it thus remains unclear which construct was measured exactly under the labels of 

warmth and competence and how concurrent these scales were with the underlying theoretical 

assumptions (Flake et al., 2017). This finding evidently biases all attempts for a valid interpretation of 

results, because “if the 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 into the primary results” (Flake et al., 2017, p. 370; see 

also Flake & Fried, 2020). Moreover, in both manuscripts, only about 11% of all target groups showed 

the measurement properties required for meaningful (latent) mean-value comparisons (i.e., partial 

or full scalar measurement invariance; Davidov et al., 2014). These measurement properties assure 

that similar conceptual definitions of warmth and competence were used between target groups 

with comparable item difficulties, thus increasing the construct validity of findings and additionally 

introducing one possible interpretation of universality with regard to measurement properties to the 

SCM (van der Vijver & Poortinga, 1982). Consequently, given that the vast majority of re-analysed 

cases did not present such measurement properties, the assumption of the SCM’s universality (e.g., 

Cuddy et al., 2008, 2009; Fiske, 2017; Fiske & North, 2015; Fiske et al., 2007), at least with respect to 

its measurement properties, is not tenable on the basis of our results. 

Overall, our findings indicate a large-scale problem concerning the operationalisation and 

measurement of the SCM as well as its assumption of universality. It seems that the published and 

applied SCM scales do not validly measure warmth and competence and that mean-value 

comparisons using these scales are often biased due to incompatible measurement properties or the 

different functioning of the target groups’ scales. These issues do not seem to be limited to one 
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research context, as we provided evidence from two languages and a multitude of national contexts 

as well as a huge variety of target groups and scale indicators. Nonetheless, we also propose ways to 

avoid these hidden validity issues in future SCM research. These options include the thorough 

development of new SCM scales, the standard application of confirmatory factor analysis and 

measurement invariance assessment (if required), the usage of larger sample sizes and advanced 

methodological approaches to answer research questions. We expect that these strategies may 

increase the meaningfulness, reliability and validity of the findings of SCM studies (which we also 

demonstrate in Manuscripts # 3 and # 4). 

Thus, Manuscripts # 1 and # 2 effectively and comprehensively addressed the critiques 

regarding the insufficiently tested and varying measurements used in SCM research (shortcoming 2) 

and regarding the insufficiently examined assumption of universality (shortcoming 4) using advanced 

confirmatory analytical approaches (shortcoming 3). As an additional strength, both manuscripts did 

so by using a pre-registered procedure and presenting open code, which increases the transparency 

and reproducibility of the findings and excludes the possibility of adaptation of methodological and 

statistical procedures based on desired results (APA Psychological Science Agenda, 2019).  

Summary and Implications of Results Regarding Innovative Analytical Approaches and Improved 

SCM Measurements (Manuscripts # 3 and # 4) 

This dissertation project also aimed to demonstrate how SCM data can be collected and 

analysed without falling prey to the construct validity concerns mentioned above by using advanced 

statistical methodology. To this end, Manuscript # 3 used an established and frequently used (but in 

hindsight insufficiently validated) German SCM scale (Asbrock, 2010) to assess the social perception 

of refugee subgroups, a social category of high societal relevance during the so-called “migration 

crisis” that was not systematically investigated in former research. From a methodological 

perspective, we established the scale’s dimensionality and compared the evaluation of the different 

refugee subgroups using the alignment optimisation approach to generate latent (i.e., reliability-

corrected) warmth and competence scores. Regarding their content, the results showed large effects 

of the additional information regarding the refugees’ religious affiliation, geographic origin and flight 
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motive on the respective latent warmth and competence ratings. These were largely in line with at-

the-time societal discourses, the social evaluation presented in the media, and previous research 

findings. 

Building on the experiences we made with Manuscript # 3, Manuscript # 4 presented a new 

German SCM measure especially adapted to the assessment of the social perception of occupational 

groups. It also replicated the successful application of the alignment optimisation procedure to 

compare reliability-corrected warmth and competence means of different occupational groups, 

which are another social category with limited previous consideration in SCM research and which 

were subject of intense societal debate during the initial phase of the COVID-19 pandemic in spring 

2020. Again, our findings regarding the latent warmth and competence ratings of different 

occupational groups largely confirmed our expectations. Thus, both manuscripts described the social 

perception of relevant societal target groups about whom there existed limited previous knowledge, 

thereby responding to shortcoming 5. 

Manuscript # 3 impactfully demonstrated the limitations and challenges of using 

insufficiently validated SCM scales with uncertain measurement properties in practical research: 

Though we aimed at analysing the social perception of 16 target groups, the lack of dimensionality of 

the used SCM scale forced us to exclude a substantial portion of the data (i.e., six targ groups) from 

the main analysis. Consequently, we were strongly limited in our possibilities to draw meaningful 

conclusions from the data. Thus, Manuscript # 3 serves as an empirical display of the contemplations 

on the practical consequences of unknown psychometric SCM scale properties presented both in 

Manuscript # 1 as well as in shortcoming 2. This limitation was addressed in Manuscript # 4, which 

presented a new, context-adapted and high-performing SCM scale constructed on the base of state-

of-the-art scale development procedures (Bandalos, 2018; Brown, 2015). This scale was developed 

using a rigorous approach based on internal consistency, exploratory and confirmatory factor 

analyses and showed favourable psychometric properties with regard to the dimensionality and 

measurement invariance. Thus, Manuscript # 4 presents a good practise response to the critiques 
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concerning the initial SCM scale development process outlined in shortcoming 1 (for a further 

example, see Halkias & Diamamtopoulos, 2020).  

Both manuscripts additionally used the alignment optimisation approach (Asparouhov & 

Muthén, 2014), a relatively recent statistical approach to compare latent mean values between 

target groups while simultaneously generating a data-driven measurement invariance pattern. 

Establishing measurement invariance using this procedure is swifter and less cumbersome than the 

multiple-group confirmatory factor analyses we applied in Manuscripts # 1 and # 2. Moreover, it is 

less dependent on individual decisions of researchers within the process (e.g., concerning the 

introduction of partial measurement invariance), thus creating more objective and reproducible 

solutions. In both manuscripts, this approach generated partial metric and partial scalar 

measurement invariant results with low levels of measurement non-invariance. Although this 

analytical approach has never been used before in SCM research (but see Seddig et al., 2020, for a 

related application to general stereotypes), the generated results were mostly in accordance with 

our expectations and in line with previous research results. Thus, we conclude that using advanced 

second-generation statistical approaches (thus addressing the critique expressed in shortcoming 3) 

did not produce undue deviations or methods bias in our results. We assume that our findings using 

alignment optimisation are comparable with the results that would have been generated with the 

first-generation statistical approaches often applied in published SCM research, such as ANOVA or 

cluster analysis. Thus, we recommend the usage for alignment optimisation for future SCM research. 

In summary, Manuscript # 3 and # 4 explored novel ways to generate reliable, meaningful and valid 

knowledge on social perception of different relevant target groups by using advanced methods of 

latent mean value comparison. At the same time, Manuscript # 3 showed that research insights with 

regards to content might be severely limited by the detrimental effects of insufficiently validated and 

inadequately performing SCM scales. This disadvantage was successfully addressed in Manuscript # 

4, which demonstrated how novel SCM scales could be constructed and applied.  
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Limitations and Future Research  

The successful implementation and comprehensive approach of this dissertation project 

notwithstanding, our approach is limited in various aspects, which will be elaborated in the following. 

These limitations offer pathways for future and alternative research approaches, which we will 

outline simultaneously.  

Alternative Methodological Approaches 

There is a variety of methods that have been used previously and which might be used in 

future to analyse SCM data, each with its different strengths and weaknesses. The methodological 

approaches we used in our manuscripts to investigate the psychometric properties and 

measurement-based universality of the SCM dimensions as well as to compare latent warmth and 

competence means across target groups were just one of many promising alternatives: Firstly, the 

measurement property analyses in Manuscripts # 1 and # 2 could also have been conducted and 

could be extended using other methods, for instance item response models and differential item 

functioning (Penfield & Camilli, 2007; Wetzel & Roberts, 2020). These methods differ somewhat 

conceptually and concerning the results they produce compared to the applied (multiple-group) 

confirmatory factor analysis approaches (Tay et al., 2015). We chose a confirmatory factor-analytical 

approach because (partial) measurement invariant solutions can easily be translated into further 

advanced analysis procedures such as structural equation modelling. Having established the 

knowledge about the SCM’s measurement properties, item response theory-based approaches could 

provide us with additional valuable information about the effect size of measurement non-invariance 

in future research. What is more, the analysis of nomological networks might inform us in what ways 

the measurements might be understood differently by the participants (Thielmann & Hilbig, 2019; 

Welzel et al., 2021). We assume that our overall results are to some extent methods-dependent, as 

was also demonstrated with the data from Manuscript # 3, which were also re-analysed in 

Manuscript # 2. Compared to the alignment optimisation approach applied in Manuscript # 3, the 

multiple-group confirmatory factor analysis in Manuscript # 2 yielded less favourable results, as two 

more refugee subgroups needed to be discarded from measurement invariance analysis (for similar 
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patterns, see e.g., Magraw-Mickelson et al., 2021; Seddig et al., 2020). Equally, the (mostly fairly 

recent) approaches based on item response theory or confirmatory factor analysis approaches using 

Bayesian estimation (i.e., approximate measurement invariance, Muthén & Asparouhov, 2013) might 

yield different results (Wetzel & Roberts, 2020). Consequently, we encourage future research to 

apply and compare different approaches when analysing the measurement properties and 

comparability of SCM scales.  

Secondly, the criteria we applied to establish measurement invariance in Manuscripts # 1 and 

# 2, which are the interplay of acceptable global model fit according to the criteria of Schermelleh-

Engel and colleagues (2008), a non-significant Satorra-Bentler chi-square difference test (Satorra & 

Bentler, 2001) and relative changes in model fit in accordance with the criteria defined by Chen 

(2007), were very strict and lead to a high exclusion rate of target groups in the measurement 

invariance assessments. This was mostly due to the Chen (2007) criteria, which were often not met 

even though absolute model fit and changes in chi-square value were acceptable. This issue is 

exacerbated by the fact that unlike in p-value-based hypothesis testing, there exist no well-defined 

conventions in structural equation modelling regarding which model fit indicators should be used 

with which cut-off criteria and how they should be weighed against each other. Thus, other 

researchers might choose different criteria to define acceptable SCM measurement models and 

measurement invariance and would consequently find different results. Future applied SCM research 

that wishes to establish dimensionality and measurement invariance as a precondition of valid 

further analyses might consider other model fit criteria and alternative approaches within the 

multiple-group confirmatory factor analysis framework to assess measurement invariance. One 

instance is the top-down approach to assess measurement invariance, which just aims at establishing 

a model with certain equality restrictions according to the research question without considering the 

model fit change compared to less restricted models (e.g., Horn & McArdle, 1992) instead of the 

bottom-up approach we used in Manuscripts # 1 and # 2. Such a top-down-approach poses less 

requirements to establishing the preconditions for valid (latent) mean value comparison and might 
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thus be easier and more convenient to implement, and are therefore recommendable especially for 

more application-oriented research.  

Thirdly, we limited our analyses of measurement-based universality exclusively to 

quantitative approaches. Qualitative approaches such as cognitive interviewing or online probing 

(Achbari & Davidov, 2019; Benítez & Padilla, 2014; Latcheva, 2011; Meitinger, 2017) might deliver 

valuable additional and complementary information in future research investigating the causes and 

underlying mechanisms of measurement non-invariance between specific target groups. Such 

information might be equally useful when constructing a new SCM measurement, as they deliver 

quite different information about the participants’ understanding of the fundamental dimensions of 

social perception and their indicators.  

Lastly, we wish to point out that alignment optimisation is only one of multiple options to 

analyse SCM data using advanced second-generation statistical methods. These different methods 

depend highly on the underlying research questions: For latent mean value comparisons, multiple-

group confirmatory factor analysis would have provided a (more cumbersome) alternative to 

alignment optimisation. Results from alignment optimisation cannot easily be transferred to other 

analyses, for instance in a structural equation framework. Consequently, in such cases, multiple-

group confirmatory factor analysis should be preferred. Alignment optimisation is equally unsuitable 

if researchers wish to generate the typical clustering which is often used in SCM research (e.g., 

Asbrock, 2010; Eckes, 2002; Cuddy et al., 2009; Fiske et al., 2002). Nonetheless, second-generation 

methodological alternatives to cluster-analysis exist, such as latent class and latent profile analysis 

(Berlin et al., 2013; Lubke & Muthén, 2005). However, these require a very high number of target 

groups to be included in the analysis, which complicates SCM data collections due to the high strain 

on participants and/or the high number of participants in case of split-sample approaches.  

Open Questions Concerning the Causes for Heterogeneity in Measurement Dimensionality and 

Comparability  

This dissertation project aimed at describing the extent of structural validity in SCM measures 

by examining the measurement properties and comparability between target groups. However, it did 
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not extend to investigating the underlying causes for the mixed results we found. Therefore, we 

cannot yet answer questions such as why about two thirds of all re-analysed target groups did not 

show an acceptable two-dimensional warmth and competence factorial structure, what determines 

whether a selection of target groups becomes measurement invariant or what it means conceptually 

if the warmth and competence constructs are not equivalent between target groups. All these 

questions require additive and systematic research which might use some of the methods outlined 

above. At this point, we can only outline some tentative potential directions of inquiry.  

One such direction might be the question whether the SCM measurements’ dimensionality 

and comparability is affected by the specific target group or sample under scrutiny. For one, the 

participants‘ understanding of warmth and competence for the same target group might differ 

between contexts. For instance, participants rating the target group Refugees on the competence 

dimension might think about them in the context of their flight associated with a number of 

hardships and obstacles to overcome. Or participants might think about refugees trying to integrate 

into the labour market of the receiving country. These different contexts might strongly affect the 

average competence ratings. What is more, one might assume that evaluating warmth and 

competence is only a feasible task if the participants are sufficiently familiar with the assessed target 

group. Whenever a target group is unknown to the survey participants or they have limited 

knowledge and experiences with regard to that target group, the task of filling in different warmth 

and competence indicators might be overly difficult. In such cases, participants might rather rely on 

simpler good-or-bad heuristics or sources of information irrelevant to the measure at hand. The 

SCM-specific customs of having an independent sample nominating societally relevant (and therefore 

relatively familiar) target groups and asking participants to rate the indicators from the societies’ 

rather than the individuals’ perspective (Cuddy et al., 2008, 2009; Fiske et al., 2002) might 

compensate such unfamiliarity only to a limited extent. Relatedly, the level of involvement and 

identification of the participants with the target groups might affect the results based on ingroup 

preference or other intergroup dynamics. One such instance might be when a student is asked to 

evaluate the social group Students (e.g., Asbrock, 2010). Also, temporal influences might additionally 
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affect the SCM measurements due to the current salience or prominence of a specific target group in 

public discourses. Thus, is might be a fruitful route to explore the target groups’ context, level of 

familiarity, identification and perceived current relevance as potential explanatory variables for the 

differences in the SCM’s psychometric properties.  

Another potential line of inquiry is methods bias potentially rooted in different styles of 

presenting SCM indicators in surveys. In principle, the SCM measures could be presented either in a 

comprehensive indicator x target group matrix, one indicator at a time which is rated with relation to 

all target groups, or one target group at a time which is rated on all warmth and competence 

indicators simultaneously. These different strategies might bias the results due the inherently 

comparative and relative nature of SCM findings (i.e., in most cases, a target group’s evaluation as 

high in warmth and high in competence is not based on absolute scale values but rather on the 

target group’s position in comparison to the other evaluated groups). For such comparisons, 

participants need to have an overview which target groups they will evaluate on which indicators to 

generate meaningful responses. Following this logic, also the number of target groups that are being 

rated (i.e., single-group rating versus the comparison of multiple target groups), the order in which 

target groups and/or indicators are presented, the specific target groups’ labels and the composition 

of target groups within one survey as well as the individual or societal perspective of evaluation 

might influence how the participants perceive and process the survey questions (e.g., Binggeli et al., 

2014b; Eckes, 2002; Lee & Fiske, 2006; Kotzur et al., 2017, 2020). This could potentially affect the 

measurement properties of the resulting SCM scales; therefore, investigating these potential 

methodological biases is highly relevant to support future researchers in conducting meaningful, 

reliable and valid SCM research.  

Impact of the Findings on The Theoretical Framework 

As for now, it remains somewhat open what our empirical results concerning the 

operationalisation and measurement of warmth and competence imply for the theoretical 

underpinning of the stereotype content model. This dissertation project has demonstrated 

comprehensively that the current measurement and analysis approaches in SCM research are prone 
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to bias due to structural validity threats. This bias causes subsequent issues concerning the valid 

interpretation of a study’s finding (Flake et al., 2017, 2020), and our results indicate that the 

theoretical assumption of universality (if it can indeed be understood as a comparable conceptual 

definition of warmth and competence and equivalent measurement properties) is empirically not 

supported. But do these findings mean that we have falsified the Stereotype Content Model as a 

theoretical framework? 

For various reasons, this is not the conclusion we draw from this dissertation project. One 

reason is that the SCM’s substantial validity, meaning its embedding in research literature and 

alignment with previous research findings (Flake et al., 2017), is quite extensive and comprehensive 

with regard to the general existence of two dimensions of social perception and evaluation (Cuddy et 

al., 2008; Fiske et al., 1999, 2002). If we generalise to agency and communion as more general 

dimensions of social evaluation, the theoretical and empirical evidence is truly overwhelming and 

stemming from a multitude of different methodological approaches (Abele & Wojciszke, 2019; Abele 

et al., 2021). Another reason is that this dissertation project focused on only one model out of the 

broad spectrum of theories in social perception research, so it remains unclear if the methodological 

and measurement issues we outlined for the SCM extend to other theoretical frameworks, like for 

example the agency-and-communion framework (Abele & Wojciszke, 2007, 2014, 2019; Abele et al., 

2021). Though the SCM is the only theoretical model with such a prominent claim of universality, the 

requirements relating to measurements’ dimensionality and comparability apply also to the other 

theoretical frameworks, as all of them habitually compare the social perception of different targets 

(which might be individuals or groups). Insufficient measurement properties have been reported 

from many areas of social and personality psychology (Hussey & Hughes, 2020), so we might suspect 

that similar deficits would be identified in systematic re-analysis of data from other theoretical 

models. Only future research can investigate if our findings are singular to the SCM or whether they 

extend to the broader social perception literature.  

Nonetheless, in this dissertation project, we identified many starting points for the further 

theoretical development of the Stereotype Content Model and improvements of the wider social 
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perception research. Some of these starting points are exemplified in the following questions: How 

can the universality of the SCM be formally defined and how can it be empirically tested? Or 

alternatively, do we need to restrict the area of application of the SCM to certain geographic or 

language regions or particular target groups? Should we really expect that the warmth and 

competence dimensions apply equivalently in concept and understanding to all investigated target 

groups (as we implied with the assessment of measurement invariance), or might it be wiser to 

assess these dimensions using more selected and context-specific measurements (e.g., Halkias & 

Diamantopoulos, 2020, developed an SCM scale for the usage in the marketing context)? How does 

the lack of comparability of SCM measurements between target groups influence the content-wise 

findings of a study? For reasons of scope, we could not answer these questions in the context of this 

dissertation project, but we have presented a number of promising directions and strategies for 

future research. What is more, we believe that the response to the issues we outlined can only be a 

collective one. Well-known social perception researchers have only recently illustrated how to design 

processes of integrating contradicting or even adversarial positions and findings to engage in 

cooperative theory building and cumulative science (Ellemers, 2021; Ellemers et al., 2020). Therefore, 

with the findings of this dissertation project, we hope to stimulate animated, diverse, respectful and 

fruitful discussions striving to collaboratively and constructively revise and improve research on the 

fundamental dimensions of social perception.  
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Appendix 

Preregistration for Manuscript # 1 

The preregistration was competed using an AsPredicted template on March 16, 2020. 

OSF preregistration link: https://osf.io/gqmvz/?view_only=9a8fc0053b634ace8ea8941b6c9423b7  

Data collection 

Have any data been collected for this study already? Note: 'Yes' is a discouraged answer for this 

preregistration form.  

• Yes 

• It's complicated. We have already collected some data but explain in Question 8 

why readers may consider this a valid pre-registration nevertheless. 

• No 

Hypothesis 

The current project focusses on two research questions, which are very similar to those 

outlined in Friehs, Kotzur, Zöller, Wagner, and Asbrock (2020).  

1. To what extent do English language scales of the stereotype content model (SCM; 

Fiske, Cuddy, Glick, & Xu, 2002) consistently measure warmth and competence as 

two separate dimensions of social perception across different social groups? This 

research question is examined using confirmatory factor analyses (CFA) of the SCM 

measures, which require acceptable baseline model fit as defined by the model fit 

criteria outlined below.  

2. To what extent do English language SCM measures allow for the latent mean value 

comparisons of different social groups that were described in the original research 

articles? This research question is examined by assessing measurement invariance 

(up to scalar level, if feasible in the stepwise process outlined below) in the 

comparisons described in the original research articles (e.g., across different social 

groups in classic SCM research, or across conditions in experimental research). 

  

https://osf.io/gqmvz/?view_only=9a8fc0053b634ace8ea8941b6c9423b7


 

 
60 

Dependent variable 

For each social group, we will analyse the warmth and competence measures of the original 

research articles. Warmth is commonly defined as the social group’s intention concerning their goals, 

and competence as the capability to achieve those goals (Fiske et al., 2002). As we are conducting a 

reanalysis of existing data, the wording and number of items per scale will vary between studies.  

Conditions 

How many and which conditions will participants be assigned to?  

The number and nature of conditions or comparisons across social groups varies between 

studies and is dependent on the original studies’ design. 

Analyses 

Whereas most of the original studies focused on the content of stereotypes or its 

relationship with other constructs, in this reanalysis, we will focus on the aspect of the scales’ 

measurement properties/structural validity. In order to pursue our research questions, we will 

investigate the methodical question of whether the scales assessing warmth and competence for 

different social groups or conditions consistently measure stereotype content as two fundamental 

dimensions of social perception (research question 1) using CFA of the proposed measurement 

models. As a second step, for those measurement models which fulfil the model fit criteria we 

defined for research question 1, we will examine whether these measures allow for latent mean 

value comparison of those comparisons reported in the original research articles by testing for (at 

least partial) scalar measurement invariance using a Multiple group confirmatory factor analysis 

(MGCFA). A similar approach was applied in Friehs et al. (2020). For all analyses described in the 

following, example Mplus analysis syntaxes are provided in the OSF project’s files.  

Regarding research question 1, for each data set, we will assess the measurement models’ 

properties in CFA using the Mplus software. In accordance with the measurement models presented 

in the original studies, the measurement model is specified by a latent warmth and competence 

factor predicting the corresponding warmth and competence items, respectively. No cross-loadings 

or covarying indicator residuals are allowed (unless specified differently in the original study), the 
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factors warmth and competence correlate with each other (see also Friehs et al., 2020). A robust 

maximum likelihood estimator (MLR) will be used.  

Regarding research question 2, we will conduct a hierarchical step-up approach of testing 

measurement invariance (Brown, 2015), continually evaluating the model fit of increasingly 

restrictive models. The complete analytical procedure for testing both research questions is 

described in the following:  

1. For all compared groups, the baseline model fit will be evaluated individually by 

applying CFA to the measurement models as described in the original studies. A 

model fit of RMSEA ≤ .08, SRMR ≤ .10, CFI ≥ .95 (Schermelleh-Engel, Moosbrugger, & 

Müller, 2003) is deemed acceptable. For groups/conditions that do not fulfil one or 

more of these criteria, the model will be rejected, and they will be excluded from 

subsequent analyses. Additionally, we will assess parameter performance for all 

baseline models, which is deemed satisfactory when the following criteria are 

fulfilled: |Latent factor correlation| ≤ 0.8, |standardized factor loadings| ≥ 0.4, 

significant factor loadings in the unstandardized solution, and absence of implausible 

parameter values (i.e., Heywood cases; Brown, 2015). Poor parameter performance 

will not be an exclusion criterion for further analyses, but will provide additional 

information about the quality of the measurement models.  

2. Equal form (i.e., configural invariance) will be evaluated by testing the model fit for 

all groups/conditions with acceptable baseline model fit simultaneously. If the model 

fit is not acceptable according to the above-mentioned criteria, the group with the 

highest individual χ2-value in the configural model will be stepwise excluded from 

the analyses until the model fit is acceptable. Please note that measurement 

invariance assessment of within-person comparisons, such as in classical SCM 

research, are usually conducted using longitudinal measurement invariance 

modelling, which requires very large samples due to the high number of parameters 

that need to be estimated. Given that most of the reviewed studies have a rather 
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small sample size which would not permit such analyses, we decided to conduct the 

multiple-group confirmatory factor analysis approach (MGCFA) in all cases, which is 

usually applied for between-person comparisons (such as the comparison of 

experimental conditions; B. Muthén, personal communication, March 06, 2020).  

3. The remaining groups will then be tested for equal factor loadings (i.e., metric 

invariance). We assess the model fit of the metric model using the model fit criteria 

outlined above, the Santorra-Bentler corrected χ2-difference test which compares 

the more restricted metric model to the more freely estimated configural model and 

which must not be significant (p > .05), and based upon the criteria for change in 

model fit indices proposed by Chen (2007): For N ≤ 300, changes are ≥ -.005 for CFI, ≤ 

.010 for RMSEA, ≤ .025 for SRMR; for N > 300, changes are ≥ -.010 for CFI, ≤ .015 for 

RMSEA, ≤ .030 for SRMR.  

4. If these criteria apply, the groups will be tested for equal indicator intercepts (i.e., 

scalar invariance), applying the same criteria as above, except for SRMR, which will 

be satisfactory if changes are ≤ .005 for N ≤ 300 and ≤ .010 for N > 300 (Chen, 2007). 

Resulting final (partial) scalar invariance models will again be examined for 

parameter performance as described above.  

5. If the model does not hold up to either the equal factor loadings or equal indicator 

intercepts assumption, it will be tested for partial measurement invariance (PMI; 

Byrne, Shavelson, & Muthén, 1989). Therefore, parameter restrictions of individual 

indicators are freed in individual groups. At least two indicators per latent factor are 

required to remain completely constrained to equality across all compared groups 

(Byrne et al., 1989). A precondition of this approach is that acceptable baseline 

model fit and configural MI are obtained. We will use modification indices (i.e., χ2-

difference tests on each constrained or fixed parameter in CFA with one single 

degree of freedom) as principal source of information about predicted model fit 

changes when introducing PMI (Saris, Satorra, & van der Veld, 2009). We will only 
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allow for modifications in the PMI model that do not impair the interpretability of 

the final model (i.e., we will allow freely estimated factor loadings and indicator 

intercepts, but we will not allow for residual covariations of cross-loadings). For 

models that don’t hold up to (partial) metric measurement invariance (i.e., equal 

loadings), equal intercepts will not be tested. If partial metric or scalar measurement 

invariance is not achieved, we will exclude groups in a step-wise approach in which 

the groups with the highest χ2 value in the fully restricted model (i.e., either the 

metric or scalar model before introducing the partial models) will be excluded. Thus, 

we will test if there is a subset of groups that does hold up to (partial) scalar 

measurement invariance. 

Outliers and Exclusions 

We will check data sets for implausible values (i.e., values that are beyond scale range). 

Implausible values will be coded as missing values. Other than that, we will submit the data as we 

received them from the original authors to our substantial analyses (which might result in different 

sample sizes than in the original studies). Since we use the robust MLR-estimator for our analyses, 

our findings are unlikely to be biased by uni- or multivariate outliers. 

Sample Size 

We will reanalyse existing data sets that have been collected and served as a basis for 

publications by the time we analyse them. Thus, we will not determine sample size. 

Other 

Data collection 

The described project is an exploratory re-analysis of existing and published Stereotype 

Content Model (SCM; Fiske et al., 2002) data. All data have already been collected. While the authors 

of the original studies analysed the data with different research foci, the given data have not yet 

been analysed by the authors of this preregistration to test the specific research questions outlined 

in this preregistration.  
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Re-Analysis Inclusion Criteria 

We reviewed SCM articles and targeted studies that  

• were published not later than January 2020,  

• directly referred to the SCM and not to any related model of social perception,  

• used English-language samples/SCM scales,  

• assessed warmth and competence scales with at least two indicators each, and  

• compared different social groups within data sets (e.g., classic SCM studies), and/or 

the same social group across conditions within the same study along the SCM 

dimensions using identical scales (e.g., experimental studies).  

We contacted the corresponding authors of all relevant studies and asked for data access for 

the purpose of re-analysis.  
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Abstract 

The stereotype content model (SCM) plays a prominent role in social perception research when 

comparing the evaluation of different groups on warmth and competence dimensions. We examined 

the structural validity of SCM measures from publications based on data from English speaking 

participants. Re-analyzing 78 datasets from 43 published studies using confirmatory factor analyses 

and measurement invariance assessment, we found that 34.81% of the 586 re-analyzed SCM 

measurement models showed adequate scale dimensionality, implying a meaningful and valid 

warmth and competence assessment in one third of all cases. Regarding the scales’ comparability as 

defined by measurement invariance, we found (partial) scalar invariance as precondition for 

meaningful mean-value comparisons in 11.43% of all cases. These findings indicate considerable 

validity concerns in published SCM research. We propose future directions to improve the 

measurement quality and validity in future SCM research and invite fellow researchers to 

constructively discuss these ideas.  

 Keywords: Stereotype Content Model, Structural Validity, Confirmatory Factor 

Analysis, Measurement Invariance, Social Perception 
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Examining the Structural Validity of Stereotype Content Measures – A Preregistered Re-

Analysis of Published Data and Discussion of Possible Future Directions 

 

The Stereotype Content Model (SCM; Fiske et al., 2002) is one of the most prominent models 

of social perception of groups (Abele et al., 2021). It proposes two fundamental dimensions of social 

perception: Warmth, which is commonly defined as a group’s perceived intention and as such is 

negatively predicted by the perceived competition and threat associated with a group (Fiske et al., 

2007; Kervyn et al., 2015), and competence, which is defined as a group’s capacity to enact those 

intentions and is positively predicted by a group’s perceived status (Fiske et al., 2007). These two 

dimensions align with past research on person and group perception going back to the 1940s (for an 

overview, see Fiske et al., 2007) and are compatible with categories 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). A recent effort to align these different models as an overarching framework of social 

perception introduced two focal dimensions, namely a ‘horizontal’ (i.e., getting along, comparable to 

the warmth dimension) and a ‘vertical’ one (i.e., getting ahead, comparable to the competence 

dimension; Abele et al., 2021; Koch et al., 2021).  

One of the SCM’s distinctive features is that it allows to assess the social perception of 

multiple social groups simultaneously (Abele et al., 2021) and that it has an extensive record of 

research applications. These include the mapping of warmth and competence perceptions of social 

groups - hereafter called targets1 - in various countries and contexts, comparing and explaining 

differences in the social perception of targets within and across contexts (e.g., Durante et al., 2013, 

2017; Fiske, 2017b; The Fiske lab, n.d.), identifying regional or sample-specific variations of 

stereotype content (e.g., Binggeli, et al., 2014; Fiske, 2017b; Stanciu et al., 2017), and investigating 

the social perception of targets and subgroups depending on the used label (e.g., Lee & Fiske, 2006; 

Eckes, 2002; Meijs et al., 2019). Additionally, many studies varied targets as part of experimental 

manipulations and used the SCM’s dimensions as dependent variables (e.g., Gul & Uskul, 2019). 

Other researchers used warmth and competence scales to rate non-human targets such as animals 



 

 
70 

(Sevillano & Fiske, 2016) and contexts of self vs. other ratings (Meijs et al., 2017). Consequently, the 

published applications and research questions go far beyond the initial conception of the model 

comparing several targets within one context. The SCM’s prominence eventually lead to the 

conclusion that warmth and competence “appear to be universal across more than 30 nations (…) 

and 75 years (…), as well as targets that are individuals, subgroups, groups, nations, corporations, 

and species“ (Fiske & North, 2015, p. 688; see also Cuddy et al., 2008, 2009; Fiske, 2018; Fiske et al., 

2007). Hence, the SCM is well established and applied to diverse research questions across many 

different contexts. Indeed, it has shaped an entire branch of (social) psychological research and 

continues to do so.  

Equivalence of Warmth and Competence 

One major insight from reviewing the published SCM literature is that most studies have 

relied on the comparison of stereotype content between targets. In the SCM’s most basic 

application, a researcher asks participants to rate targets A and B on equally worded items that 

operationalize warmth and competence, computes a mean score, applies a mean-value comparison 

(e.g., a t-test, ANOVAs, or cluster analyses) and concludes that target A is warmer/more competent 

than target B. 

These comparisons can only be meaningful and valid if the warmth and competence scales 

represent precisely the same construct for all targets that are compared (Byrne, 2008), a core aspect 

of construct validity. Thus, it is an important and implicit assumption in operationalizations of 

existing SCM studies that the concrete warmth and competence scales meaningfully measure these 

two abstract constructs as fundamental dimensions of stereotypes. This critical assumption, 

however, has rarely been tested.  

Given the definitions of warmth and competence, we argue that the cross-target-equivalence 

of these constructs might be less certain than assumed by presenting the following example roughly 

based on Fiske et al. (2002): Imagine a researcher wants to compare the targets Welfare recipients 

and Rich people using the SCM and applies classic items that measure warmth and competence, such 

as how ‘competent’ each target is perceived. From a participant’s perspective, the term ‘competent’ 
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might refer to different aspects for the two targets, e.g., for welfare recipients how able they are to 

secure their own livelihood, and for rich people how able they are in accumulating and multiplying 

wealth. While both goals pertain to money, participants might deduce substantially different abilities 

that the targets need to achieve these goals and rate competence with regard to these abilities (e.g., 

for welfare recipients: ability to identify possibilities of gainful employment or being informed about 

social security options vs. for rich people: ability of identifying ways to conserve and increase wealth 

or being informed about financial investment options). In consequence, the researcher might actually 

be measuring distinct conceptual meanings of ‘competent’ for both targets. If there are discrepancies 

in the operationalization of warmth and/or competence between these targets, e.g., because 

warmth and competence are not understood equivalently across targets, a comparison of warmth 

and competence scores between these two groups would not be meaningful. Thus, we argue that 

developing a valid operationalization of warmth and competence which is consistent with theory and 

assures equivalence in warmth and competence across targets is essential to validly interpret SCM 

results.  

Statistically, such equivalence can be examined using confirmatory factor analysis (CFA) and 

measurement invariance assessment. CFA tests the factorial structure of the model and therefore its 

dimensionality (Brown, 2015). The SCM factorial structure, also known as the measurement model, 

consists of two latent factors (representing the underlying constructs, i.e., warmth and competence) 

and a number of observed items assessing warmth and competence which systematically relate to 

the factors and which make the latent construct measurable. Relating back to our example from 

above, in order to apply the scale, the researcher would first need to confirm that the warmth and 

competence items they used– which are based on theory – form warmth and competence scales of 

acceptable measurement properties (e.g., item performance, reliability, dimensionality; Flake et al., 

2017). Thus, the researcher uses CFA informs to investigate whether the SCM items used to rate 

Welfare recipients and Rich people allow for the meaningful formation of warmth and competence 

scales2. 
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Besides the factorial structure, the researcher further needs to ensure that the measurement 

properties of the SCM scale do not differ between Welfare recipients and Rich people, meaning that 

the warmth and competence scales should measure the same concept in an equal manner for both 

targets (Davidov et al., 2014). If that is the case, measurement invariance (MI) can be assumed and 

the researcher could validly interpret their results. Thus, when comparing different targets on 

warmth and competence scales, MI ensures that the concepts underlying the two SCM’s dimensions 

are equal, which prevents the figurative comparison of apples and oranges (Chen, 2008).  

To summarize, CFA and MI analyses (together with item performance and reliability 

assessments) constitute important aspects of structural validity, which is one essential component of 

construct validity (Flake et al., 2017)3. These aspects are essential for the interpretability of a study, 

for “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, p. 370). 

Reviewing the SCM’s Structural Validity 

Halkias and Diamantopoulos (2020) have reviewed the initial scale construction process as 

depicted in Fiske et al. (1999, 2002) and identified a number of issues, eventually naming the entire 

process ”highly problematic” (p. 719). Among others, the authors criticize small, homogenous 

samples, possible fatigue effects as a result of the high number of scale items and targets, a lack of 

robust methodology for scale performance assessment, and a non-transparent item selection 

process. Halkias and Diamantopoulos (2020) also point out that there is neither an established SCM 

scale which was used repeatedly by researchers across studies, nor a standard set of items, which 

has led to a very broad and diverse SCM item landscape. Researchers often generated or adapted an 

ad hoc measure, using a selection of items presented in the original articles (Fiske et al., 1999, 2002). 

Such practice, though problematic with regard to construct validity, is common in all areas of 

psychology (e.g., Flake & Fried, 2020). If items and measures were used repeatedly, solid scale 

construction and validity checks have rarely been presented. Only very recently, attempts have been 

made to systematically develop and validate SCM scales (Halkias & Diamantopoulos, 2020).  
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What is more, while most studies report high reliabilities (e.g., Fiske et al., 2002; Meagher, 

2017; Oldmeadow & Fiske, 2012), only few publications have investigated the factorial structure and 

MI of the SCM. Fiske et al. (2002) conducted principal component analyses to explore the scale 

dimensionality of the used item pool. In all studies of the original SCM publication (Fiske et al., 2002), 

the principal component analyses per target revealed up to four more components than theoretically 

expected. Subsequent research projects often applied the same procedure. Whereas principal 

component analysis as an exploratory approach empirically generates a certain item-factor pattern, 

CFA tests are stricter due to their confirmatory nature (i.e., CFAs uses theoretically pre-defined 

expectations about item-factor relationships which are tested and (dis)confirmed; Brown, 2015). 

Though the SCM has been used in the title, abstract or keywords of about 350 publications according 

to the Web of Science (as in May 2021), we identified only nine SCM works which have reported CFA 

(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., 2016). Even fewer of 

these studies reported MI. Table 1 summarizes the strongly varying CFA and MI assessments in these 

SCM articles.  

- Table 1 about here - 

It can be concluded that structural validity, although highly relevant due to its many 

consequences for the quality of operationalizations, has not received much attention in SCM 

research. Moreover, the few existing findings regarding the SCM’s structural validity vary 

substantially. Thus, in most published SCM articles that rely on mean value comparisons (e.g., when 

computing cluster analyses, ANOVA, or t-tests), warmth and competence scores were assumed to be 

equivalent in factorial structure and equivalence without explicitly testing for it, which might pose a 

threat to the meaningful and valid interpretation of study results.  

Study Aims and Research Questions  

To address the described shortcomings of existing SCM studies, we systematically examined 

the structural validity of SCM measures based on a data re-analysis. We focused on studies published 

in English language and based on English-speaking samples. We focused on only one language 
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context to ensure comparability within our re-analysis and because a vast number of studies are 

conducted in English. Our analyses addressed the following research questions: 

1.  To what extent do SCM measures support the theoretically proposed 

dimensionality/factorial structure by assessing warmth and competence as two separate 

dimensions of social perception across different targets?  

2. To what extent are SCM measures equivalent in their concepts of warmth and 

competence, thus allowing for meaningful and valid (latent) mean value comparisons of 

different targets?  

In accordance with the definition of structural validity of Flake et al. (2017), we will also 

report the measurements’ internal consistency and investigate the overall item and measurement 

performance of SCM measures. Contingent on our results, we will deduce concrete implications of 

our findings for SCM researchers as well as potential steps to uphold structural validity in future SCM 

research. 

Methods 

Inclusion Criteria, Data Requests and Datasets 

The methods and procedure of this re-analysis were preregistered in the Open Science 

Framework (https://osf.io/gqmvz/?view_only=26cfcec4f651454e9b508f2bdc917a96). Data, 

materials and codebooks can be requested from the authors of the original study. The syntax and 

output files containing code and detailed results will be stored on the Open Science Framework once 

the final manuscript version is accepted. 

Data eligibility and data access. For re-analysis, we chose research articles which complied 

with all of to the following criteria: Studies that 

1. assessed warmth and competence with at least two items each which is a precondition 

to conduct CFA (Brown, 2015);  

2. directly referred to the SCM and not to a related model of social perception; 

3. published in English and used English language scales and/or datasets; 
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4. assessed and compared the social perception of at least two targets using the SCM 

dimensions with identical scale, as this was a precondition for measurement invariance 

assessments; 

5. were published no later than January 2020, the start point of our project, in order not to 

un-intentionally compromise pending publications.  

To identify eligible studies, we scanned various online platforms (e.g., Web of Science, 

Google Scholar, Fiske-Lab) for articles which either used SCM as a keyword or cited Fiske et al. 

(2002)’s initial SCM publication. First, we excluded double entries or studies that were not eligible 

based on the information in the abstract. Subsequently, we read the remaining studies and further 

excluded those that did not comply with our inclusion criteria. We then contacted the corresponding 

authors of eligible publications and sent two reminders in case of non-response. Parallel to this, we 

sent out a call for data in various professional mailing lists (e.g., SPSSI, EASP), which yielded one 

additional study. All data to which we gained access until end of December 2020 were included in 

our re-analysis. The study identification process is summarized in Figure 1. 

- Figure 1 about here - 

We excluded studies that focused exclusively on related concepts, such as 'agency' and 

'communion' (Abele & Wojciszke, 2007). If other terms were used (e.g., 'social skills'; Lai & Babcock, 

2013), we included them if the study referred directly to the SCM and argued that the constructs 

were equivalent to the SCM conceptualizations of warmth and competence. In some cases, studies 

measured additional dependent variables apart from warmth and competence. We included these 

studies in our re-analysis if the study presented the variables separately (i.e., not integrating the SCM 

and non-SCM dependent variables into a new variable). We screened for data collected in countries 

whose official language is not English if the studies were conducted in English or the language was 

not explicitly stated. In such cases, we inquired the survey language when contacting authors and 

excluded data from research which as not administered in English.  

Our final set of data consisted of 78 datasets across 43 studies. Detailed information about 

each dataset can be found in Table 2. All included studies are marked in the references with an 
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asterisk (*). We express our deepest gratitude to all researchers who responded to our inquiries and 

supported this project by providing their data and assistance.  

- Table 2 about here - 

Analysis  

We prepared the data and obtained descriptive statistics using IBM SPSS Statistics, Version 

26 (IBM Corporation, 2019). Confirmatory factor analyses and measurement invariance assessments 

were conducted in Mplus Version 8.3 (Muthén & Muthén, 1998-2019) using the robust maximum 

likelihood estimation, which restores missing data and is robust to non-normality (MLR; Muthén & 

Muthén, 1998-2019).  

Analytical procedure. To comprehensively evaluate the structural validity of the data, we first 

assessed the factorial structure/dimensionality of the SCM measures for each target using CFA (see 

research question one). The CFA models also provided the reliability information required to 

compute the McDonald’s omega internal consistency coefficient (Hayes & Coutts, 2020). We also 

examined the general item and scale performance in the CFA model focusing on the strength and 

significance of factor loadings and factor correlations as well as the existence of implausible 

estimates (i.e., Heywood cases). 

Secondly, for each dataset separately, we assessed MI for all targets with adequate 

dimensionality (see research question two) to assess the scales’ cross-target equivalence. We did this 

using multiple group confirmatory factor analysis (MGCFA), which is the most frequently used 

methodology in this field (van de Schoot et al., 2015). We chose the step-up hierarchical MI 

procedure outlined below4. Given the differing data structures of the re-analyzed datasets (i.e., in 

some cases, multiple datasets stem from one publication), we used datasets as the level of analysis.  

In detail, our stepwise procedure included:  

(1) Testing CFA models proposed in the original publication for each target separately to 

examine the SCM measures’ factorial structure/dimensionality (see research question 1). We fitted a 

CFA based on the items and item-factor associations described in the original publications and 

assessed whether this SCM measurement model fitted the empirical data adequately (Brown, 2015). 
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The warmth and competence factors were modelled simultaneously with their latent variances fixed 

to one (Brown, 2015) and a freely-estimated factor correlation that reflected the correlations often 

found between the targets’ warmth and competence scales (e.g., Durante et al., 2013; Kervyn et al., 

2015). No item cross-loadings or residual covariances were modelled because these were not 

described in the original studies and because we saw no theoretical justification. An exemplary 

model is depicted in Figure 2. We accepted CFA models and subsequent MI models if the model fit 

met the following criteria: RMSEA ≤ .08, SRMR ≤ .10 and CFI ≥ .95 (Schermelleh-Engel et al., 2003). If 

two or more CFA models in one dataset showed acceptable model fit, we proceeded to testing MI 

with these models.  

- Figure 2 about here - 

(2) Testing configural MI5, that is, whether “the number of subscales (i.e., factors), the 

location of the items (i.e., pattern by which items load onto each factor), and postulated correlations 

among the subscales (i.e., existence of covariances)” (Byrne, 2008, p. 873) were equal for all targets. 

Configural MI was tested using MGCFA for all included targets simultaneously with freely estimated 

factor loadings or indicator intercepts. If configural MI was obtained, that signified that the 

theoretical constructs warmth and competence were associated with the same items across all 

targets. In the context of the SCM, configural MI would yield support that warmth and competence - 

as assumed universal dimensions of social perception - can indeed be universally measured for all 

targets. 

(3) Testing metric MI, that is, whether the items were equally influenced by the factors across 

targets (Vandenberg & Lance, 2000). In the framework of the SCM, metric MI would mean that the 

measurement units of warmth and competence factors would be equal for all targets within one 

dataset. Metric MI is a precondition for (latent) correlational analyses (Steenkamp & Baumgartner, 

1998). We introduced metric MI by constraining the factor loadings of identical items to be equal 

across targets. In addition to fulfilling the overall model fit criteria, metric MI models were accepted 

only if scaled Satorra-Bentler chi-square difference test (adapted to robust maximum likelihood 

estimation; Satorra & Bentler, 2001; Muthén & Muthén, 1998-2019) comparing the configural and 
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the metric model yielded a non-significant result. This indicated that the model fit of the metric MI 

model was not substantially worse than the configural model. We also observed the changes in 

model fit indicators, applying the criteria proposed by Chen (2007): Compared to the configural 

model, model fit changes should be ΔRMSEA ≤ 0.010, ΔCFI ≥ -0.005, ΔSRMR ≤ 0.025 for N ≤ 300, and 

ΔRMSEA ≤ 0.015, ΔCFI ≥ -0.010, ΔSRMR ≤ 0.030 for N > 300.  

(4) Finally, testing scalar MI, that is, whether “subjects with the same latent factor score (…) 

have similar responses on average for an item (i.e., observed score) when the latent factor score is 

zero” (Sass, 2011, p. 349), or in other words, whether they had the same point of zero (Boer et al., 

2018). This ensures that the items were equally difficult (Vandenberg & Lance, 2000). Scalar MI was 

examined by additionally constraining intercepts of identical observed variables to be equal across 

targets (Davidov et al., 2014). In the framework of the SCM, scalar MI would mean that there is no 

systematic item bias leading to over- or underestimation of any dimension between targets. Scalar 

MI is a precondition for meaningful mean comparisons (e.g., Bryne, 2008). We assumed scalar MI if 

scaled Satorra-Bentler chi-square difference test comparing the metric and the scalar model 

indicated a non-significant difference, and if the following model fit change criteria were met (Chen, 

2007): ΔRMSEA ≤ 0.010, ΔCFI ≥ -0.005, ΔSRMR ≤ 0.005 for N ≤ 300, and ΔRMSEA ≤ 0.015, ΔCFI ≥ -

0.010, ΔSRMR ≤ 0.010 for N > 300. 

Due to the high number of analysis steps per data set, all analyses were carried out by one of 

the authors and independently examined and checked by another. Possible discrepancies were 

resolved by discussion.  

Measurement non-invariance. In case we could not establish full scalar MI, we tried to 

introduce the less strict partial measurement invariance (Byrne et al., 1989). In partial MI, the 

equality restrictions of factor loadings and/or indicator intercepts are introduced for only some (at 

least two; Davidov et al., 2014), but not all parameters. Partial MI is thus easier to obtain, but also 

limits the comparability of the scales (Sass, 2011). It was tested by freeing single model constraints in 

a stepwise process under the precondition that at least two items per factor remained constrained to 

equality for all parameters in all targets (i.e., we only introduced partial MI in models which included 
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three or more items per factor). To select parameters, we used the highest plausible modification 

index from a list of all indices > 4, the cut-off for significant model fit improvement. If no satisfactory 

partial solution was identified, targets were stepwise excluded from the analysis. We excluded the 

target with the highest chi-square contribution in the fully constrained model at the respective MI 

level that could not be established, and then recommenced the entire testing process at the 

configural level.  

Parameter performance. We additionally examined the parameter performance of CFA and 

accepted (partial) scalar models to gain diagnostic information on potential problematic items and 

factor correlations and how they may impact model fit. In accordance with Brown (2015), we defined 

adequate CFA model parameter performance as requiring (I) statistically significant factor loadings in 

all items, (II) standardized factor loadings of |λ| ≥ 0.40, and (III) a latent warmth-competence factor 

correlation of |r| ≤ 0.80. Low or insignificant factor loadings imply that the item variance explained 

by the factor is too low for the item to be a good representation of the measured construct. Overly 

high latent correlations hint at a possibly more parsimonious one-factor measurement model 

describing global evaluation. Moreover, adequate parameter performance required (IV) the absence 

of implausible estimation values (i.e., Heywood cases), such as standardized factor loadings |λ| > 1, 

factor correlations |r| > 1 and/or negative residual variances. Such implausible estimation values 

undermine the meaningful interpretation of the entire CFA/MI model. 

Results 

Factorial Structure of SCM Scales 

Research question one asked to what extent the SCM scales consistently measured warmth 

and competence as two distinct dimensions of social perception across different targets. This was 

examined using CFAs to assess the model fit for each target. Summarized information for CFA model 

fit can be viewed in Table 3. [Detailed tables with fit results for each target and dataset will be 

provided in the Online Supplementary Material upon acceptance of the final manuscript version. 

Also, the Mplus output files containing code and detailed results will be stored on the Open Science 

Framework once the final manuscript version is accepted.] 
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- Table 3 about here - 

Across 78 datasets, we tested 586 CFA models, of which 204 models showed satisfactory fit 

(34.81% of all targets). This indicates that in about one third of all analyzed cases, SCM scales showed 

an adequate factorial structure of warmth and competence in accordance with the theoretical 

assumptions. The rest of the CFA models did not demonstrate acceptable dimensionality. Thirty-five 

datasets (44.87% of all datasets) showed no acceptable CFA model fit for any target (Mdn = 3 

analyzed targets, min = 2, max = 16), 15 datasets (19.23% of all datasets) showed adequate CFA 

model fit in only one target (Mdn = 4 analyzed targets, min = 2, max = 12), and 28 datasets (35.9% of 

all datasets) in two or more targets (Mdn = analyzed targets, min = 2, max = 61). Consequently, 

35.9% of all datasets with a total of 189 CFA models qualified for MI testing as a precondition for 

meaningful mean value comparison6. Omega statistics revealed that warmth and competence scales 

were reliable on average (MωWarmth = .840, SDωWarmth = .088, min = .481, max = .977; MωCompetence = 

.833, SDωCompetence = .085, min = .411, max = .980).  

Equivalence of SCM Scales Across Targets 

Research question two asked to which extent the SCM scales functioned equivalently across 

targets, thus holding up to prerequisites of mean value comparison, that is (partial) scalar 

measurement invariance. This was examined with the procedure described above. Summarized 

results are presented in Table 3 and in Figure 3. [We will provide detailed tables including the model 

fit parameters for the different levels of MI per dataset and Mplus output files containing code and 

detailed results upon acceptance of the final manuscript version.] 

- Figure 3 about here - 

Before scalar invariance could be assessed, however, warmth and competence scales had to 

fulfil the criteria for configural and metric invariance. Out of the 28 datasets that 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 

satisfactory fit in 18 datasets (23.08% of all datasets; Mdn = 2 targets, min = 2, max = 10), the partial 

metric model in further eight datasets (10.26% of all datasets; Mdn = 5 targets, min = 2, max = 13). 
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This means a total of 26 datasets (33.33% of all datasets) held up to standards of (partial) metric MI, 

allowing for correlational analyses. Two datasets (2.56% of all 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 to establish whether the data allowed for mean value 

comparison by constraining identical indicator intercepts to be equal across targets within each 

dataset. Nine datasets (11.54% of all datasets; Mdn = 2 targets, min = 2, max = 10) held up to full 

scalar MI, further twelve (15.38% of all datasets; Mdn = 2.5 targets, min = 2, max = 8) to partial scalar 

MI. This means that, out of the 78 re-analyzed datasets, 21 datasets (26.92%) including 67 targets 

(11.43% of all targets) held up to criteria of (partial) scalar MI and thus allowed for meaningful and 

valid (latent) mean value comparison between targets. Of those, three datasets achieved full scalar 

MI in all targets examined in the dataset, which means that in the remaining 18 datasets, either 

parameters had to be freed (introducing partial MI) or targets had to be excluded.  

Parameter Performance 

Moreover, we assessed the parameter performance of CFA and accepted (partial) scalar 

models to gain diagnostic information on potentially problematic scales. Table 4 provides an 

overview of CFA results. Similar information for accepted (partial) scalar models can be found in the 

online supplementary materials (OSM-1).  

- Table 4 about here - 

In 15 datasets (19.23% of all datasets), adequate parameter performance as defined above 

was observed in all CFA models. In the other 63 datasets (80.77% of all datasets), there was at least 

one parameter that did not perform adequately. In order to gain diagnostic information, we tested 

whether the number of these non-adequate parameters differed between accepted and rejected 

CFA models. Thus, we conducted χ2-tests for low factor loadings, high factor correlations and 

implausible parameter estimates separately: Low and/or insignificant factor loadings appeared 

significantly more frequently in rejected CFA models than in accepted ones, χ2(1) = 9.56, p = .002, as 

did factor correlations |r| > 0.8, χ2(1) = 12.54, p < .001. These results indicate a potential problem 

with CFA model fit when items perform problematically. There was no significant difference in the 
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amount of implausible parameter estimates, i.e., negative residual variances and/or correlations |r| 

> 1, in accepted and rejected CFA models, χ2(1) = 2.66, p = .103.  

Additional Exploratory Analyses 

Inspired by our main analyses and with the goal of gaining more diagnostic information for 

the future use of SCM scales, we conducted further exploratory analyses in three focus areas.  

Item performance. Firstly, we analyzed how often different items were used and how they 

performed with the aim of gaining information for future scale development. To assess item 

performance, we looked at the amount of non-significant or low factor loadings as defined above. 

Overall, we identified 107 different warmth and competence items. Table 5 gives a small selection of 

items that stood out because they either performed well or problematically (for a full overview of all 

items, please see OSM-2). In some cases, these parameters call for caution due to their low 

performance, e.g., when using items such as ‘competitive’ or even ‘competent’ and ‘warm’ (which 

were very frequently used in the re-analyzed studies). But there are also items that work relatively 

(e.g., ‘intelligent’, ‘efficient’, ‘sincere’) or exceptionally well (e.g., ‘educated’, ‘good-natured’, 

‘trustworthy’) in the CFA models. These parameters can be a first point of reference for future scale 

construction efforts.  

- Table 5 about here - 

Sample size and model fit. We also examined the relation between sample sizes and relative 

CFA model fit, as sample size issues are an important area of discussion in the field of CFA (Kenny et 

al., 2015; Wolf et al., 2013). When correlating the sample sizes (M = 283.31, SD = 236.61, min = 20, 

max = 1046) with the relative frequency of acceptable CFA fit within each dataset, we found a small 

but significant correlation, r = .23, p = .04, indicating that higher sample sizes are positively related to 

a higher rate of acceptable model fits.  

Study design and model fit. The third analysis examined whether there was a significant 

difference in the average relative number of acceptable CFA models in datasets that used within-

subjects versus those that applied between-subjects designs (i.e., study designs in which participants 

rated multiple targets versus study designs in which they rated only one target). Using an 
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independent t-test, we found that within-subjects designs displayed significantly higher relative CFA 

model fit (M = 0.421, SD = 0.415, min = 0, max = 1) than datasets using between-subjects (M = 0.189, 

SD = 0.272, min = 0, max = 1), t(70) = 2.86, p = .006. Thus, in study designs that required participants 

to rate multiple targets in SCM scales, more CFA models showed acceptable model fit.  

Discussion 

The SCM (Fiske et al., 2002) postulates that the social perception of groups is founded on 

evaluations on two basic dimensions: Warmth and competence. This comprehensive theoretical 

framework has stimulated important research on social perception in many different contexts and 

has been applied to various research questions. We have contributed to this body of research by 

systematically examining the SCM’s structural validity, especially its factorial 

structure/dimensionality and measurement invariance as preconditions for the meaningful and valid 

interpretation of mean value comparisons. We applied (MG)CFA to re-analyze 78 SCM datasets from 

43 publications. We found that less than 35% of all targets demonstrated acceptable CFA model fit of 

the SCM measurement model, indicating that the theoretically proposed two-dimensional factorial 

structure was not supported in the majority of cases. Moreover, only 21 datasets including 11.43% of 

all targets allowed for meaningful (latent) mean value comparisons within datasets. Our findings 

indicate severe problems of structural validity in existing SCM research. In the following, we will 

discuss our findings in more detail. We will also provide recommendations for future research and 

critical reflections how future studies can build on ours.  

Factorial Structure of SCM Scales 

In research question one, we analyzed whether warmth and competence items validly and 

reliably measured stereotype content as two distinct dimensions of social perception across targets. 

Evidence in favor was a prerequisite for all subsequent analyses that compared targets on warmth 

and competence scales. CFA results revealed that the measurement models proposed in the original 

publications showed satisfactory model fit in little more than one third of cases; or, putting it 

differently, in more than 65% of all cases, the items applied to measure stereotype content could not 

be summarized into warmth and competence scales with acceptable measurement properties. This 



 

 
84 

lack of acceptable CFA model fit in the majority of SCM measures implies that the items that were 

used to assess warmth and competence did not actually form valid scales on which we could 

compare the social perception of different targets (Brown, 2015). Nonetheless, the scales showed on 

average good reliability. Although these findings appear counter-intuitive, scales with acceptable 

reliability but unacceptable dimensionality are explicable because reliability and dimensionality are 

distinct features of scale performance (for more information, see Davenport et al., 2015; Green & 

Yang, 2015).  

 Although we are the first to systematically demonstrate the extent of the problem, 

indications of the issue of dimensionality have been reported sporadically in a small number of SCM 

studies beforehand (e.g., Stanciu, 2015, Janssens et al., 2015, Kotzur et al., 2019, 2020). Moreover, 

our findings give empirical support for some of the points expressed in Halkias and Diamantopoulos’ 

(2020) recent critique of the SCM’s initial scale development. Flake and Fried (2020) point out some 

potential issues in scale development and usage for the field of psychology more generally. 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 the appropriate 

operationalization 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 of the number and 

meaning of the dimensions of social perception (e.g., Abele et al., 2021; Brambilla et al., 2011; Kervyn 

et al., 2013; Koch et al., 2016, 2021; Leach et al., 2007; Stanciu, 2015). Our results indicate that most 

of the used SCM measures cannot be used without further ado to validly assess and compare 

warmth and competence perceptions. 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 factorial structures. We recommend taking this aspect into consideration for future 

applications and comparisons of these theoretical models: The requirements of adequate factorial 

structure are not singular to the SCM but applies to all research applying scale-based measurements.  
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Equivalence of SCM Scales Across Targets 

Research question two focused on the equivalence (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. We subjected 

the targets that showed acceptable CFA model fit to MI analysis based on MGCFA up to (full or 

partial) scalar level to fulfil the statistical requirements of unbiased (latent) mean value comparisons. 

Our results indicated that meaningful mean value comparison along the SCM dimensions was 

possible for only 11.43% of targets from 21 out of 78 datasets. The absence of (partial) scalar 

measurement invariance in most of the cases indicates that mean value comparisons of different 

targets on SCM dimensions result in the mentioned figurative comparison of apples with oranges 

(Chen, 2008) because the targets’ warmth and competence concepts are non-equivalent. Both 

aspects compromise a meaningful and valid interpretation of research findings (Flake et al., 2017, 

Hussey & Hughes, 2018, Boer et al., 2018).  

In line with our results, other SCM studies (e.g., Janssens et al., 2015; Kotzur et al., 2020; 

Stanciu et al., 2017) and other measures in social and personality psychology (Hussey & Hughes, 

2020) have also reported a certain extent of measurement non-invariance. For instance, Hussey and 

Hughes (2020) investigated the structural validity of 15 established measures 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 say for certain why we found such an extensive lack of MI. Measurement non-

invariance on scalar level may be caused by varying social desirability or social norm influences (i.e., 

method bias) and propensities to respond more strongly to specific items despite equal latent 

variable means or different reference points (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 hypothesize that these response biases, if they show some kind of 
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systematic pattern, 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 (128 targets in 26 datasets), 

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 which 

would lead us to expect such biases in SCM research.  

Parameter Performance and Additional Explorative Analyses 

We performed additional exploratory analyses aiming to gain further diagnostic information 

on ill- and well-fitting models, the degree to which certain items worked well, and the impact of 

sample size and study design on factorial structure and measurement invariance. We found that low 

or non-significant factor loadings as well as overly high factor correlations appeared more frequently 

in rejected than in accepted models. What is more, there was only one case of low/non-significant 

factor loadings in the scalar models, but more than half of scalar models had cases of high factor 

correlations. This can be interpreted as an issue of dimensionality, because in these cases it might be 

assumed that a unidimensional model of global evaluation fits the data equally well (Brown, 2015), 

and this would question SCM’s proposed two-dimensional structure significantly. This issue should be 

carefully inspected in future applications of the SCM.  

When correlating sample size to relative CFA model fit, we found a small but significant 

correlation, indicating that a higher sample size is related to a higher share of acceptable CFA model 

fit. This finding is also in line with previous works on structural equation modeling outlining the 

challenges of small sample sizes (e.g., Kenny et al., 2015; Wolf et al., 2013). We acknowledge that 

most of the datasets we re-analyzed were probably not intended to be subjected to such demanding 
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methods, and therefore, the sample sizes are mostly far from optimal for CFA and MI analyses. This 

might have affected our overall results, an aspect we discuss below. 

 We also found that higher CFA fit was achieved when researchers applied a within-subjects 

design compared to a between-subject design. This finding supports the recently stated strength of 

the SCM in assessing the social perception of several targets at once (Abele et al., 2021). Additional 

item performance analyses based on the magnitude and significance of the factor loading for a wide 

range of items yielded mixed results which might inform future scale development efforts. Items 

such as ‘educated’ and ‘likeable’ worked impeccably, and some of these well-performing items also 

overlap with recent systematic scale construction projects in the SCM context (Halkias & 

Diamantopoulos, 2020). Other indicators such as ‘competitive’ or ‘concerned with appearance’ often 

did not load highly or significantly onto their respective factors and may thus have impacted CFA 

model fit because they may not represent the concepts of competence and warmth appropriately. 

Our overall interpretation of these results neither intends to affront any member of the SCM 

research community nor should it be interpreted as a general claim that all SCM research is biased 

and invalid. Neither do we aim at devaluating the efforts of many researchers, nor at depicting the 

field as “inept and misguided” (Fiske, 2017a, p. 653). Indeed, some of our own research suffers from 

the exact structural invalidities we outlined (e.g., anonymized for peer-review A, B, C, D, E, F). 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 of how the SCM’s measures 

could be improved, and to eventually advance the research on social perception by taking issues of 

structural validity into account. To initiate such a discourse, we present concrete suggestions with 

the aim of ensuring highly structurally valid future SCM research. These ideas focus on how SCM 

dimensions can be measured reliably and validly and how to ensure comparability in the SCM 

framework. 

Possible Future Directions 

Structural validity assessment as standard. It is erroneous to assume that the structural 

validity of SCM measures is given in the absence of sufficient empirical tests. Therefore, we propose 
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that reporting CFA results of measurement models and MI examinations (if applicable) becomes a 

standard for future SCM applications and related theories of social perception in the spirit of open 

and transparent research. So far, common practice included only the report of reliability coefficients 

or results of principal component or explorative factor analyses (Halkias & Diamantopoulos, 2020), 

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 acceptable 

overall model fit is achieved. This procedure, compared to the bottom-up approach we chose in this 

manuscript, might reduce both the effort required to run MI analyses and the number of excluded 

targets, as it does not apply the Chen (2007)-criteria of changes in model fit that we used in the study 

at hand. We also encourage replications of this systematic re-analysis in other cultural and language 

contexts to inform about the generalizability of our findings outside the English-language context. 

The supplementary materials we provide in the OSF might serve as initial orientation for such 

replication attempts. 

Increased sample size. CFA-based analyses require larger sample sizes than many re-

analyzed datasets presented. The general computation and convergence of structural equation 

models, the model fit as well as the statistical power and significance of factor loadings and 

structural relations between latent variables are affected by small sample sizes (Kenny et al., 2015; 

Wolf et al., 2013). In line with this, we found that studies with lower sample sizes showed a lower 

share of acceptable CFA models. Determining an appropriate sample size in structural equation 

modelling is non-trivial and depends on various criteria (for a full overview, see Brown, 2015). 

Consequently, we cannot make any rule-of-thumb recommendations for future sample sizes, but we 

encourage SCM researchers to plan studies with higher sample sizes than in previous studies, 

preferably using (a priori) power analysis which is also available for CFA models (for further 

information, see Brown, 2015; Muthén & Muthén, 2009).  

SCM scales. We call for changes in the measurement of warmth and competence. From what 

we saw in our re-analysis, previous SCM research did not rely on one measurement of the SCM 
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dimensions, but rather on a variety of context-, nation- or language-specific measures. We saw 

measurement issues in CFA and MI testing in nearly all scales in our analyses, many of which relied 

largely on the items used in the initial SCM publications (Fiske et al., 1999, 2002). Therefore, we 

believe that further reconstruction and improvement efforts on SCM measures are required. 

Standardized scales would contribute to cumulative science projects (e.g., Durante et al., 2013, 2017) 

and hold great value for researchers that work on a smaller scope and would thus struggle with 

validating their own scales. The item performance information we presented in this manuscript 

might be helpful in this process to select well-functioning warmth and competence indicators. 

Moreover, Halkias and Diamantopoulos (2020) recently presented a diligent scale construction 

project for a German SCM measure. This could serve as starting points for eventually developing 

validated SCM scales in multiple languages which hold up to the criteria of structural validity.  

When constructing these scales, we recommend including more than three indicators for 

warmth and competence, because the more information is provided in the measurement model, the 

more analysis options are available (e.g., a larger extent of partial measurement invariance, or the 

analysis of warmth and competence as separate factors; Brown, 2015). More indicators 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). We are aware that this recommendation has its drawbacks, 

because SCM studies usually collect information about many targets at the same time (Abele et al., 

2021). Increasing the number of indicators would naturally increase potential participant fatigue, 

which was criticized 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; He et al., 2019; 

Kotzur et al., 2019).  

On a related note, scale development endeavors 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., 2011, 2021; Koch et al., 2016; Leach et al., 

2007; Sayans-Jiménez et al., 2017; Stanciu, 2015). Scale development efforts might aim at 
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differentiating SCM measures 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) measures for warmth and competence 

might also hold the advantage that deviations in measurement models might indicate different 

conceptualizations 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 findings of structural non-validity. The knowledge which CFA 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 of 

measurement models or non-invariance, for example by using complementary approaches such as 

cognitive interviewing or online probing (Achbari & Davidov, 2019; Benítez & Padilla, 2014; Latcheva, 

2011; Meitinger, 2017; 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. 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 modeling as an alternative 

to regression analysis or latent profile analysis instead of cluster analysis (Brown, 2015). Also, 

alternatives to the MGCFA-based MI assessment and latent mean-value comparison might be applied 

(Kotzur et al., 2019). Other works that determined 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. The application of a 

broader selection of methods and their combination might lead to multifaceted, meaningful, and 
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reliable models of social perception and a comprehensive confirmatory evaluation of the theoretical 

assumptions of the SCM.  

Rethinking SCM theory. The fact that more than 65% of the re-analyzed measurement 

models showed unacceptable model fit does not only question the SCM’s structural validity, but also 

its proposed universality. From the previous statements about the SCM’s universality, we would have 

expected that warmth and competence are measured validly and meaningfully as separate 

dimensions for every target, which was certainly not the case. Therefore, we propose a re-

specification of the SCM’s proposed universality accompanied with empirical tests of this assumption 

(e.g., see Boer et al., 2018).  

Critical Reflections 

We obtained and analyzed data from 78 datasets from 43 studies that we identified as 

eligible and that were conducted in English. We chose a language-specific context to ensure that 

translation issues did not confound our results (Sechrest et al., 1972). Nonetheless, we acquired data 

from various countries (e.g., Australia, Canada, Great Britain and Northern Ireland, India, New 

Zealand, Pakistan, United States), which represents a number of different contexts. Moreover, our 

datasets included a variety of targets, sample characteristics and sizes, data collection modes, and 

measurement models. Thus, we believe that our findings are generalizable to SCM research 

conducted in English, the language in which the SCM was initially proposed. We acknowledge that 

unknown features of the studies at hand might have affected the generalizability of our results (e.g., 

context sensitivity7; Flake et al., 2017) and that due to the broad research landscape, studies might 

have escaped our notice despite the extensive literature review we conducted. Thus, future studies 

could build on ours by replicating our analyses in other contexts, languages and samples, with other 

measures, survey structures, and methods of applications.  

We used MGCFA, which is frequently applied for testing MI. This is a procedure requiring 

numerous individual decisions, e.g., which parameters to free when establishing PMI, which might 

lead to non-reproducible or disputable MI solutions (Sass, 2011). Moreover, the model fit criteria and 

cut-off criteria we chose directly affected our results and equally allowed for a certain liberty as there 
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is a variety of proposed indices and cut-off criteria with individual strengths and weaknesses (e.g., 

Chen, 2007; Hu & Bentler, 1999; Sass, 2011; Schermelleh-Engel et al., 2003; West et al., 2012). 

Because of potentially diverging outcomes between researchers, we used a four-eye-principle in all 

analyses and standardized procedures, which we made transparent and reproducible through 

detailed pre-registration.  

Asparouhov and Muthén (2014) argued that the criteria and methods used in MGCFA for 

testing MI may be too strict in case of smaller deviations from the equivalence assumption (see also 

Muthén & Asparpuhov, 2013; van de Schoot et al., 2013). As a result, several new approaches, all of 

them less strict than MGCFA, have been proposed: Approximate measurement invariance (Muthén & 

Asparouhov, 2013), exploratory structural equation modelling (ESEM; Asparouhov & Muthén, 2009; 

Marsh et al., 2009), or alignment optimization (Asparouhov & Muthén, 2014). Although these new 

approaches appear promising, we chose the MGCFA approach as it has been the first and 

consequently the most commonly used approach to testing MI (van de Schoot et al., 2015). Thus, it 

has the largest literature base to draw upon regarding aspects of methodology and application. In 

comparison, most alternative approaches are comparatively recent (all were proposed during the last 

ten years) and therefore might lack application, guidelines and comparability with other approaches. 

What is more, unlike some other approaches, MGCFA solutions can be transferred with relative ease 

to further analyses, such as structural equation modelling, which results in a broader applicability for 

researchers.  

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 separateχ2-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 be included in one analytical model, which substantially increases the number of estimated 
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parameters, and thus sample size requirements (Brown, 2015). Few of the datasets we analyzed 

presented the necessary sample size for this approach, which is why we chose MGCFA instead. 

Methodically, 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 

MI assessment by increasing the chi-square value and reducing the estimated standard errors (B. 

Muthén, personal communication, March 6, 2020). But given the fact that a high chi-square value on 

its own was no criterion in our analysis, and that standard errors were not considered at all, we feel 

this bias is passable.  

Conclusion 

Despite these limitations, we are convinced of the relevance and critical impact of our 

findings on SCM research. Our results question whether valid and meaningful interpretations about 

warmth and competence can be made using current SCM operationalizations (Flake & Fried, 2020; 

Flake et al., 2017). Although we demonstrated these hidden invalidities, we believe that, in line with 

Popper’s (1959) ideas on the scientific process, the response to this issue can only be a collective 

one. In line with Ellemers (2021), we hope that our work has stimulated respectful, animated, and 

fruitful discussions striving to collaboratively and constructively revising and improving research on 

the fundamental dimensions of social perception.  
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Footnotes 

1 In the following, the term ‘target’ describes any kind of entity evaluated on the SCM’s 

warmth and competence dimensions. 

2 For instance, an alternative factorial structure would be a one-factor-model of global 

evaluation. 

3 Flake and colleagues (2017) outline three phases of construct validation: Substantive 

validation, which includes, beyond other aspects, literature review, construct conceptualization, and 

item development; structural validation, which includes item and factor analysis, reliability, and 

measurement invariance assessment; and external validation, which refers to predictive, convergent 

and discriminant validity analysis and the examination of subgroup differences. In terms of 

substantive and external validation, the SCM’s construct validity is well established: A literature 

review reveals that the theoretical underpinnings of the SCM are manifold and have been 

continuously advanced (e.g., Abele et al., 2021; Cuddy et al., 2008; Fiske, 2018; Fiske et al., 2002) and 

the scale development has been described (Fiske et al., 2002) Additionally, we have already given 

numerous examples of SCM applications relating to the external validation. 

4 Horn and McArdle (1992) conducted a “step-down” approach by implementing a fully-

restricted model first and subsequently relaxing restrictions. However, model adaptations are more 

easily introduced using the “step-up” approach which successively imposes model constraints (e.g., 

Brown, 2015). We selected the “step-up” approach based on the broad consensus of its superiority 

(Vandenberg & Lance, 2000). 

5 Literature offers different terminologies for the different steps of MI testing (Brown, 2015; 

Horn & McArdle, 1992; Meredith, 1993): (I) configural, structural, or equal form invariance, (II) 

metric, weak factorial, equal factor loadings, or measurement unit invariance, (III) scalar, strong 

factorial, equal intercepts, or full score invariance. 

6 Kenny et al. (2015) argue that the RMSEA performs poorly in models with small degrees of 

freedom (e.g., df ≤ 5) or low sample size (e.g., N ≤ 50). As a consequence, we examined the effect of 

the RMSEA on the model acceptance rate. In total, 46 targets (7.85% of all targets) were discarded 
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based only on the RMSEA value with all other model fit indices being acceptable. Of these, 28 targets 

showed small degrees of freedom and/or low sample size according to Kenny et al. (2015). 

7 Context sensitivity was an aspect we did not examine as the majority of datasets stemmed 

from the United States and thus sample sizes for other contexts were too small for robust 

comparisons. 
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Tables and Figures 
Table 1 

An Overview of MI Examination in the Current SCM Literature 

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 behaviors 

CFA and MACS1 1/1 targets in both 
samples 

partial scalar MI 

Note. 1 Methods and/or model fit criteria applied deviated from the ones chosen in this paper. 2 MI 
level not specified. 
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Table 2  
Dataset Descriptions    

  Measures Sample  
Dataset 

No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
1 Amaral et al. 

(2019) 
good-natured, 

sincere, 
friendly, well-
intentioned, 
trustworthy, 

warm, 
communal 

capable, 
intelligent, 
efficient, 
skillful, 

confident, 
competent, 

agentic 

5-point Likert 123 Canadian job 
applicants 

21 101 female, 
22 male 

Interviewer-rated, Self-
rated, Video coder-rated 

2 Asbrock et al. 
(2011) - Pilot 

study NZ 
sample 

warm, friendly competent, 
capable 

9-point Likert 
(not at all-
extremely) 

98 New Zealand 
citizens 

30.54 
(11.61) 

61 female, 
36 male, 1 
unreported  

Asians, Business 
women, Christians, 

Disabled people, Drug 
addicts, Elderly people, 

Feminists, Homeless 
people, Maori, NZ 
Europeans, Pacific 

Nations people, Poor 
people, Pregnant 
women, Property 
developers, Rich 

investors, Stay-at-home 
mothers, Teachers, The 
middle class, Welfare 

beneficiaries 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
3 Boysen 

(2017) 
Study 1b 

warm, friendly, 
good-natured, 

honest  

competent, 
intelligent, 

skilled, 
capable 

5-point Likert 
(not at all-
extremely) 

458 US-citizens 37 (14) - Alcohol, Anorexia, 
ASPD, BDD, Bipolar, 

Dependent PD, Insomnia, 
OCD, Orgasm, Pedophilia, 
Pyromania, Sexual arousal 

4 Boysen 
(2017) 
Study 2 

warm, friendly, 
good-natured, 

honest 

competent, 
intelligent, 

skilled, 
capable 

5-point Likert 
(not at all-
extremely) 

162 US-citizens 36 (12) 78 female, 
84 male 

Male – warm, Male – cold, 
Female – warm, Female – 

cold 

5 Boysen 
(2017) 
Study 3 

warm, friendly, 
good-natured, 

honest 

competent, 
intelligent, 

skilled, 
capable 

5-point Likert 
(not at all-
extremely) 

396 US-citizens 36 (13) 198 female, 
198 male 

Male – warm – arousal, Male 
– warm – orgasmic, Male – 

warm – voyeur, Male – cold – 
arousal, Male – cold – 

orgasmic, Male – cold – 
voyeur, Female – warm – 
arousal, Female – warm – 

orgasmic, Female – warm – 
voyeur, Female – cold – 
arousal, Female – cold – 

orgasmic, Female – cold – 
voyeur  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
6 Bufquin et 

al. (2018) 
warm, good-

natured, 
sincere, 
tolerant 

competent, 
confident, 
intelligent, 

competitive, 
independent 

5-point (Strongly 
disagree-strongly 

agree) 

781 US 
restaurant 
employees 

- 485 female Restaurant managers, Co-
workers 

7 Caprariello 
et al. (2009) 

good-natured, 
warm 

competent, 
capable 

7-point 
(extremely 

unlikely-
extremely likely) 

120 US-students 20.1 (1.6) 89 female, 
31 male 

Envied group, Hated group, 
Pitied group, Pride group 

8 Carew et al. 
(2019) 

warm, good-
natured, well-
intentioned, 

friendly, 
likeable 

competent, 
confident, 
intelligent, 

capable, 
efficient, 

skillful 

9-point Likert 
(not at all-very 

much so) 

166 British 
citizens 

41.2 125 female, 
41 male 

Disabled – time 1, Disabled – 
time 2, Non-disabled – time 

1, Non-disabled – time 2   

9 Clow & 
Leach (2015) 

friendly, warm, 
respected, 

sincere, 
trustworthy, 

liked 

intelligent, 
confident, 
weak, lazy, 
mentally ill, 
competent  

5-point (not at 
all-extremely) 

125 Canadian 
psychology 

students 

20.35 
(4.72) 

77 female Average person, Wrongfully 
convicted because of false 

confession, Wrongfully 
convicted because of 

jailhouse snitch, Wrongfully 
convicted because of 
mistaken eyewitness, 

Wrongfully convicted person 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
10 Cornwell et 

al. (2015) 
Study 1a 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere, 
tolerant 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

7-point (not at 
all – very much 

so) 

125 US-mTurk 
workers 

- - Pro-Obama – warmth, Pro-
Obama – competence, Anti-

Obama – warmth, Anti-
Obama – competence  

11 Cornwell et 
al. (2015) 
Study 1b 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere, 
tolerant 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

7-point (not at 
all – very much 

so) 

183 US-mTurk 
workers 

- 86 female, 
97 male 

Pro-Obama – warmth, Pro-
Obama – competence, Anti-

Obama – warmth, Anti-
Obama – competence, Pro-

Romney – warmth, Pro-
Romney – competence, Anti-

Romney – warmth, Anti-
Romney – competence  

12 Cornwell et 
al. (2015) 
Study 2 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere, 
tolerant 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

7-point (not at 
all – very much 

so) 

233 US-mTurk 
workers 

>26 133 female, 
100 male 

Pro-Kerry – warmth, Pro-
Kerry –  competence, Anti-

Kerry – warmth, Anti-Kerry – 
competence, Pro-Bush – 

warmth, Pro-Bush – 
competence, Anti-Bush – 

warmth, Anti-Bush – 
competence  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
13 Cornwell et 

al. (2015) 
Study 3 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere, 
tolerant 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

7-point (not at 
all – very much 

so) 

356 US-mTurk 
workers 

- 187 female, 
168 male 

Anti-Cuomo/Huck – 
Republican – warmth, Anti-
Cuomo/Huck – Republican – 

competence, Anti-
Cuomo/Huck – Democrat – 

warmth, Anti-Cuomo/Huck – 
Democrat – competence, 

Anti-Biden/Christie – 
Republican – warmth, Anti-

Biden/Christie – Republican – 
competence, Anti-

Biden/Christie – Democrat – 
warmth, Anti-Biden/Christie 
– Democrat – competence, 

Pro-Cuomo/Huck – 
Republican – warmth, Pro-

Cuomo/Huck – Republican – 
competence, Pro-

Cuomo/Huck – Democrat – 
warmth, Pro-Cuomo/Huck – 

Democrat – competence, 
Pro-Biden/Christie – 

Republican – warmth, Pro-
Biden/Christie – Republican – 

competence, Pro-
Biden/Christie – Democrat – 
warmth, Pro-Biden/Christie – 

Democrat – competence  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
14 Crandall et 

al. (2011) 
Study 3 

(un)friendly, 
(in)sincere, 
(not)warm, 

selfish-
generous 

lazy-
hardworking, 
messy-neat, 
(in)capable), 

(un)confident, 
(in)competent 

7-point semantic 
differential 

130 US-students - 84 female Azerbaijan, Eritrea, 
Mauritania 

15 Davis et al. 
(2018) 

warm, friendly competent, 
capable 

7-point Likert 
(strongly 

disagree-strongly 
agree) 

381 US-citizens 35.1 170 female, 
210 male, 1 

diverse 

Baseline, Non-perfectionist, 
Self-oriented perfectionist, 

Socially-prescribed 
perfectionist 

16 Diekfuss et 
al. (2018) 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

5-point Likert 
(not at all-
extremely) 

120 US-students 20.5 82 female, 
38 male 

Alzheimer’s disease, Chronic 
traumatic encephalopathy, 

No diagnosis, Wernicke-
Korsakoff syndrome 



 

 

117 

Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
17 Durante et 

al. (2013) 
Sample 1 

warm, well-
intentioned 

competent, 
capable 

5-point Likert 57 Asian-
Australian 

citizens 

20.2 25 female, 
32 male 

Aboriginal Australians, 
Asians, Asian Australian, 
Australians, Blacks, Blue 

collar workers, Buddhists, 
Catholics, Children, 

Christians, Elderly people, Fat 
people, Gay people, 

Handicapped people, 
Immigrants, Indians, Men, 

Middle class, Muslims, Poor 
people, Refugees, Rich 

people, Teenagers, Tradies, 
Unemployed people, 

University students, Whites, 
White Australians, White 
collar workers, Women 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
18 Durante et 

al. (2013) 
Sample 2 

warm, well-
intentioned 

competent, 
capable 

5-point Likert 48 White-
Australian 

citizens 

23 29 female, 
19 male 

Aboriginal Australians, Asian, 
Asian Australian, Australians, 
Black, Blue collar, Buddhists, 

Catholics, Children, 
Christians, Elderly, Fat 

people, Gay, Handicapped, 
Immigrants, Indians, Men, 

Middle class, Muslims, Poor, 
Refugees, Rich, Teenagers, 

Tradies, Unemployed, 
University students, White, 
White Australians, White 

collar, Women 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
19 Durante et 

al. (2013) 
 

warm, well-
intentioned 

competent, 
capable 

5-point Likert 125 Northern 
Irish citizens 

20.4 102 female, 
23 male 

Asians, Black people, British, 
Catholic, Chavs, Chinese, 
Disabled, Eastern, Gays, 

Homeless, Immigrants, Irish, 
Muslims, Polish, Protestants, 

Rich people, Students, 
Traveler, Unemployed, 
Western, White collar, 

Whites 

20 Erhart & Hall 
(2019)  
Study 1 

tolerant, warm, 
good-natured, 

sincere 

competent, 
confident, 

independent, 
competitive, 

intelligent 

5-point  
 Likert (not at all 

- extremely) 

58 US-students 23.07 
(5.07) 

76% female Asian Americans, Native 
Americans  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
21 Erhart & Hall 

(2019)  
Study 2 

tolerant, warm, 
good-natured, 

sincere 

competent, 
confident, 

independent, 
competitive, 

intelligent 

5-point Likert 
(not at all - 
extremely) 

59 US-students 23.78 
(8.14) 

64% female African Americans, Native 
Americans  

22 Gul & Uskul 
(2019)  
Study 1 

friendly, well-
intentioned, 
trustworthy, 
warm, good-

natured, 
sincere, moral, 

loyal, fair, 
helpful 

competent, 
confident, 
capable, 
efficient, 

intelligent, 
skillful 

9-point Likert 
(extremely 
disagree-

extremely agree) 

155 UK students 
and working 

adults 

33.59 84 female, 
71 male 

Breadwinner dad, Caregiver 
dad 

23 Gul & Uskul 
(2019) 

 Study 2 

warm, friendly, 
sociable, moral, 

loyal, fair 

competent, 
capable, 
efficient, 

skillful 

7-point Likert 
(not at all-very 

much) 

119 UK students 
and working 

adults 

36.55 119 male Breadwinner dad, Caregiver 
dad 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
24 He et al. 

(2019) 
warm, good-

natured, 
sincere, 

friendly, well-
intentioned, 
trustworthy 

competent, 
capable, 

intelligent, 
efficient, 
skillful, 

confident 

7-point (not at 
all-extremely) 

1046 US-mTurk 
workers 

33.8 
(11.26) 

607 female Accountants, Actors, 
Architects, Artists, 

Banktellers, Bartenders, Bus 
drivers, Cashiers, CEOs, 

Chefs, Childcare workers, 
Computer programmers, 

Construction workers, 
Custodians, Custom service 
representatives, Dentists, 

Directors, Doctors, 
Electricians, Engineers, 

Factory workers, Farmers, 
Financial advisors, 

Firefighters, Fishermen, 
Garbage collectors, Graphic 
designers, Lab technicians, 

Landscapers, Lawyers, 
Librarians, Maids, Managers, 

Mechanics, Medical 
assistants, Military, 

Musicians, New anchors, 
Nurses, Paramedics, Pilots, 

Plumbers, Policemen, 
Politicians, Postal workers, 

Principals, Professors, 
Psychiatrists, Salespersons, 

Scientists, Secretaries, 
Security guards, Taxi drivers, 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
Teachers, Tech-support 
workers, Truck drivers, 

Unemployed people, Vets, 
Waiters, Welders, Writers 

25 Kervyn et al. 
(2014) 

friendly, warm competent, 
capable 

5-point Likert 
(does not 

describe at all-
describes 

extremely well) 

1000 US-citizens 46.1 514 female, 
486 male 

Advil, AIG, Bank of America, 
Goldman Sachs, Honda, 

JPMorgan, Morgan Stanley, 
Toyota, Travelers Insurance, 

Tylenol 

26 Kervyn et al. 
(2013) 
Study 1 

warm-cold, 
friendly-

unfriendly 

competent-
incompetent, 

capable-
incapable 

7-point Likert 61 US-citizens 33.8 36 female, 
25 male 

Americans, Arabs, Asians, 
Black professionals, British, 

Christians, Elderly, Feminists, 
Homeless, Housewives, Irish, 

Jews, Mental disabilities, 
Middle-class, Physical 

disabilities, Poor, Rich Turks, 
Welfare recipients, Whites 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
27 Kervyn et al. 

(2013) 
Study 2 

warm-cold, 
friendly-

unfriendly 

competent-
incompetent, 

capable-
incapable 

7-point Likert 73 US-citizens 35.8 34 female Asians, Atheists, Blacks, Blue-
collar workers, Catholics, 

Children, Christians, 
Conservatives, Elderly 

people, Gays, Hispanics, 
Jews, Liberals, Men, Middle-
class people, Muslims, Poor 

people, Rich people, 
Teenagers, White-collar 

workers, Whites, Women, 
Young people 

28 Kervyn et al.  
(Study 3) 

warm-cold, 
friendly-

unfriendly 

competent-
incompetent, 

capable-
incapable 

7-point Likert 90 US-citizens 37.3 54 female, 
36 male 

Impotent – negative, 
Impotent – positive, Potent – 

negative, Potent – positive     

29 Khan & Liu 
(2008)  
Study 1 

good-natured, 
helpful, 

generous, 
honest 

intelligent, 
competent 

7-point Likert 
(not at all true-

very true) 

154 Indian 
students 

22.9/23.6 
(4.8/7.6)  

97 female Hindus, Muslims 

30 Khan & Liu 
(2008)  
Study 2 

good-natured, 
helpful, 

generous, 
honest 

intelligent, 
competent 

7-point Likert 
(not at all true-

very true) 145 

Pakistani 
citizens 

29.1/29.6 
(11.5/8.8) 

52 female, 
1 diverse 

Hindus, Muslims 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
31 Lebowitz et 

al. (2015) 
Study 1 

tolerant, good-
natured, 

compassionate, 
warm, flexible, 
interested in 
others, open-

minded, 
respectful 

confident, 
competent, 
intelligent, 

capable, 
independent, 
competitive, 

skilled, 
educated  

 

9-point semantic 
differential 

606 US-citizens 30.57 
(10.08) 

61% male Biologically-oriented clinician 
– bipolar disorder, 

Biologically-oriented clinician 
– major depression, 

Biologically-oriented clinician 
– narcissistic personality 

disorder, Biologically-
oriented clinician –  

schizophrenia, Biologically-
oriented clinician –  social 

phobia, Psychosocially-
oriented clinician – bipolar 
disorder, Psychosocially-
oriented clinician – major 

depression, Psychosocially-
oriented clinician – 

narcissistic personality 
disorder, Psychosocially-

oriented clinician – 
schizophrenia, 

Psychosocially-oriented 
clinician – social phobia 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
32 Lebowitz et 

al. (2015) 
Study 2 

tolerant, good-
natured, 

compassionate, 
warm, flexible, 
interested in 
others, open-

minded, 
respectful 

confident, 
competent, 
intelligent, 

capable, 
independent, 
competitive, 

skilled, 
educated  

 

9-point semantic 
differential 

586 US-citizens 31.42 
(11.05) 

52,9% 
male, 
44,4% 

female, 
2,7% 

unknown  

Biologically-oriented clinician 
– bipolar disorder, 

Biologically-oriented clinician 
– major depression, 

Biologically-oriented clinician 
– narcissistic personality 

disorder, Biologically-
oriented clinician –  

schizophrenia, Biologically-
oriented clinician –  social 

phobia, Psychosocially-
oriented clinician – bipolar 
disorder, Psychosocially-
oriented clinician – major 

depression, Psychosocially-
oriented clinician – 

narcissistic personality 
disorder, Psychosocially-

oriented clinician – 
schizophrenia, 

Psychosocially-oriented 
clinician – social phobia   
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
33 Lebowitz et 

al. (2015) 
Study 3 

tolerant, good-
natured, 

compassionate, 
warm, flexible, 
interested in 
others, open-

minded, 
respectful 

confident, 
competent, 
intelligent, 

capable, 
independent, 
competitive, 

skilled, 
educated  

9-point semantic 
differential 

98 US-citizens 30.99 
(8.80) 

48% male Biologically-oriented, 
Psychosocially-oriented  

34 Levine & 
Schweitzer 

(2015) 
Pilot Study  

warm, sincere, 
good-natured, 

tolerant 

competent, 
independent, 

confident, 
intelligent, 

competitive 

7-point Likert 152 US-citizens 32.6 77 female, 
75 male 

Male – obese, Male – 
healthy, Female – obese, 

Female – healthy  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
35 Levine & 

Schweitzer 
(2015) 
Study 4 

warm, sincere, 
good-natured, 

tolerant 

competent, 
independent, 

confident, 
intelligent, 

competitive 

7-point Likert 604 US-citizens 30.7 305 female, 
299 male 

Cold – female – stimulus 1 – 
weight loss, Cold – female – 
stimulus 1 – no weight loss, 
Cold – female – stimulus 2 – 
weight loss, Cold – female – 
stimulus 2 – no weight loss, 
Cold – male – stimulus 1 – 
weight loss, Cold – male – 

stimulus 1 – no weight loss, 
Cold – male – stimulus 2 – 
weight loss, Cold – male – 

stimulus 2 – no weight loss, 
Warm – female – stimulus 1 – 
weight loss, Warm – female – 
stimulus 1 – no weight loss, 

Warm – female – stimulus 2 – 
weight loss, Warm – female – 
stimulus 2 – no weight loss, 
Warm – male – stimulus 1 – 
weight loss, Warm – male – 
stimulus 1 – no weight loss, 
Warm – male – stimulus 2 – 
weight loss, Warm – male – 
stimulus 2 – no weight loss  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
36 Levine & 

Schweitzer 
(2015) 
Study 5 

warm, sincere, 
good-natured, 

tolerant 

competent, 
independent, 

confident, 
intelligent, 

competitive 

7-point Likert 600 US-citizens 30 181 female, 
419 male 

Control – female, Control – 
male, Cold – female, Cold – 

male, Warm – female, Warm 
– male   

37 Marcus et al. 
(2016) 

Sample 1 

warm-hearted, 
warm 

personality, 
likeable, cold 

(r), kind, 
friendly 

competent, 
high achiever, 
capable, top 
performer, 
enhances 

organizational 
productivity, 

skilled   

6-point (very 
much disagree-

very much agree) 

454 US-students 19.36 
(1.72) 

67% female Experience salient – with 
career-transition – young 

adult,  Experience salient – 
with career-transition – old 
adult, Experience salient – 

between career-transition – 
young adults,  Experience 
salient – between career-

transition – old adults, 
Experience not salient – with 

career-transition – young 
adult,  Experience not salient 
– with career-transition – old 
adult, Experience not salient 

– between career-transition – 
young adults,  Experience not 

salient – between career-
transition – old adults  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
38 Marcus et al. 

(2016) 
Sample 2 

warm, friendly, 
cold manner (r), 
likeable, warm-
hearted, kind 

competent, 
productive, 

top performer, 
high achiever, 
skilful, capable 

6-point (very 
much disagree-

very much agree) 

709 US-students 18.73 
(1.64) 

61% female No intervention – with 
career-transition – young 

applicant, No intervention – 
with career-transition – old 
applicant, No intervention – 
between career-transition – 

young applicant, No 
intervention – between 
career-transition – old 
applicant, presence of 

intervention – with career-
transition – young applicant, 
presence of intervention – 
with career-transition – old 

applicant, presence of 
intervention – between 

career-transition – young 
applicant, presence of 

intervention – between 
career-transition – old 

applicant   
39 Meagher 

(2017)  
Study 2 

friendly, 
honest, 
likeable, 
sincere, 

trustworthy, 
warm 

affluent, 
competent, 
intelligent, 
prestigious, 

skilful, 
sophisticated, 

successful 

6-point Likert 
(not at all-
extremely) 

181 US and 
Canadian 

mTurk 
workers 

34.86 
(12.04) 

91 male Men, Women  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
40 Meijs et al. 

(2017)  
Study 1 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

5-point (not at 
all - extremely) 

387 Female US-
citizens 

32.1 
(13.5) 

All female Feminists, Participants 
themselves 

41 Meijs et al. 
(2017)  
Study 2 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

5-point (not at 
all - extremely) 

288 Female US 
mTurk 

workers 

32.7 
(11.3) 

All female Feminists, Participants 
themselves 

42 Meijs et al. 
(2017)  
Study 3 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

5-point (not at 
all - extremely) 

116 Female US 
mTurk 

workers 

35.3 
(10.6) 

All female Feminists, Participants 
themselves 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
43 Meijs et al. 

(2019)  
Study 1b 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

7-point (strongly 
disagree - 

strongly agree) 

610 US mTurk 
workers 

32.4 250 female, 
360 male 

Control, Feminists, Women 
with feminist beliefs  

44 Meijs et al. 
(2019)  
Study 2 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

7-point (strongly 
disagree - 

strongly agree) 

302 US mTurk 
workers 

33.7 (12) 136 female, 
166 male 

Control – introduced by 
others, Control – self-

introduced, Feminists – 
introduced by others, 

Feminists – self-introduced, 
Women with feminist beliefs 

– introduced by others, 
Women with feminist beliefs 

– self-introduced 
45 Meijs et al. 

(2019)  
Study 3 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

7-point (strongly 
disagree - 

strongly agree) 

403 US mTurk 
workers 

33.38 159 female, 
244 male 

Control, Feminist - only-label 
Feminist - with-label, 

Feminist - without-label  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
46 Meijs et al. 

(2019)  
Study 4 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

7-point (strongly 
disagree - 

strongly agree) 

631 US mTurk 
workers 

31.39 212 female, 
419 male 

Feminist – label, Feminist – 
no-label, Feminist – reject-
label, Non-Feminist – label, 

Non-Feminist – no-label, 
Non-Feminist – reject-label  

47 Meijs et al. 
(2019)  
Study 5 

concerned with 
appearance, 

attractive, fun, 
likeable, 

nurturing, 
open-minded 

ambitious, 
independent, 

intelligent, 
opinionated, 

career-
oriented 

7-point (strongly 
disagree - 

strongly agree) 

214 US mTurk 
workers 

32.42 73 female, 
141 male 

Strong feminist beliefs, weak 
feminist beliefs 

48 Meyer & 
Asbrock 
(2018)  
Study 1 

likeable, warm, 
good-natured 

competent, 
competitive, 
independent 

5-point Likert 314 European 
and US 
Prolific 

Academic 
users 

37.9 
(12.44) 

189 female, 
118 male  

Able-bodied people, Able-
bodied people who choose to 
implant technology into their 

bodies to enhance their 
capabilities, Cyborgs, 
Homeless people, Old 

people, People with mental 
disabilities, People with 

physical disabilities, People 
with physical disabilities wo 

wear bionic protheses, 
Physicians, Rich people 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
49 Meyer & 

Asbrock 
(2018) 
Study 2 

likeable, warm, 
good-natured 

competent, 
competitive, 
independent 

5-point Likert 87 European 
and US 
Prolific 

Academic 
users 

33.45 
(11.88) 

55 female, 
2 other 

Arm disability – low 
technicality prostheses, Arm 

disability – medium 
technicality prostheses, Arm 
disability – high technicality 
prostheses, Leg disability – 
low technicality prostheses, 

Leg disability – medium 
technicality prostheses, Leg 
disability – high technicality 
prostheses, paraplegic – low 

technicality prostheses, 
paraplegic – medium 

technicality prostheses, 
paraplegic – high technicality 

prostheses  
50 Mills et al. 

(2018) 
warm, 

trustworthy, 
honest 

intelligent, 
competent, 
confident 

7-point Likert 550 US and 
Canadian 

mTurk 
workers 

36  332 female, 
218 male 

Cow – in lab, Cow – on farm, 
Dog – in lab, Dog – on farm, 
Mouse – in lab, Mouse – on 

farm  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
51 Morton et al. 

(2012) 
Study 1 

warm, good-
natured, 
friendly 

competent, 
independent, 
competitive, 
intelligent, 

skilled 

7-point Likert 
(strongly 

disagree-strongly 
agree) 

43 British 
students 

19.3 43 female Women – future primed, 
Women – past primed  

52 Morton et al. 
(2012) 
Study 2 

decent, warm, 
good-natured, 
friendly, moral 

strong, active, 
skilled, 

competent, 
decent 

7-point Likert 
(strongly 

disagree-strongly 
agree) 

93 British 
students 

20.4 46 female, 
47 male 

Future primed – female, 
Future primed – male, Past 

primed – female, Past primed 
– male  

53 Motsi & Park 
(2020) 

friendly, warm, 
good-natured, 

sincere 

confident, 
competent, 

capable, 
skillful 

7-point Likert 382 US students - 226 female, 
156 male 

China, India 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
54 Mroz et al. 

(2018) 
Study 1 

knows how to 
comfort others, 
enjoys bringing 

people 
together, feels 

others' 
emotions, takes 

an interest in 
other peoples' 

lives, cheers 
people up, 

makes people 
feel at ease, 

takes time out 
for others, 

doesn't like to 
get involved in 
other people's 
problems(r), 
isn't really 

interested in 
others(r), tries 

not to think 
about the 
needy(r) 

learns quickly, 
uses their 

brain, excels in 
what they do, 
looks at the 
facts, meets 

the 
challenges, 

seeks 
explanation of 
things, needs 

things 
explained only 
once, knows 
how to apply 

their 
knowledge 

5-point Likert 
(not at all-very 

much) 

125 US-students 39.7 84 female, 
39 male, 2 

other 

Men, Women 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
55 Mroz et al. 

(2018) 
Study 2 

knows how to 
comfort others, 
enjoys bringing 

people 
together, feels 

others' 
emotions, takes 

an interest in 
other peoples' 

lives, cheers 
people up, 

makes people 
feel at ease, 

takes time out 
for others, 

doesn't like to 
get involved in 
other people's 
problems(r), 
isn't really 

interested in 
others(r), tries 

not to think 
about the 
needy(r) 

learns quickly, 
uses their 

brain, excels in 
what they do, 
looks at the 
facts, meets 

the 
challenges, 

seeks 
explanation of 
things, needs 

things 
explained only 
once, knows 
how to apply 

their 
knowledge 

5-point Likert 
(not at all-very 

much) 

331 US mTurk 
workers 

37 164 female, 
163 male, 4 

other 

Female rater – directive 
leadership style,  Female 

rater – participative 
leadership style, Male rater – 

directive leadership style, 
Male rater – participative 

leadership style  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
56 Oldmeadow 

& Fiske 
(2010) 
Study 1 

Sample 1 

sincere, 
friendly, 

trustworthy, 
likeable 

smart, 
capable, 

intelligent, 
efficient 

7-point Likert 69 UK-students 
(high status 

group) 

17 53 female High status college, Low 
status college 

56 Oldmeadow 
& Fiske 
(2010) 
Study 1 

Sample 2 

sincere, 
friendly, 

trustworthy, 
likeable 

smart, 
capable, 

intelligent, 
efficient 

7-point Likert 100 UK-students 
(low status 

group) 

17 68 female High status college, Low 
status college 

57 Oldmeadow 
& Fiske 
(2010) 
Study 2 

Sample 1 

warm, friendly, 
sincere, 

trustworthy  

Competent, 
capable, 

intelligent, 
efficient 

7-point Likert 64 UK-students 
(high status 

group) 

25.1 51 female High status college, Low 
status college 

57 Oldmeadow 
& Fiske 
(2010) 
Study 2 

Sample 2 

warm, friendly, 
sincere, 

trustworthy  

Competent, 
capable, 

intelligent, 
efficient 

7-point Likert 47 UK-students 
(low status 

group) 

19.7 38 female High status college, Low 
status college 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
58 Oldmeadow 

& Fiske 
(2012) 
Study 1 

friendly, warm, 
sincere 

competent, 
capable, 

intelligent 

7-point Likert 345 UK-students 20.6 (3.9) 207 female, 
136 male 

High-status group,  
Low-status group 

59 Oldmeadow 
& Fiske 
(2012) 
Study 2 

friendly, 
sociable, 

trustworthy, 
sincere 

skilful, 
organized, 
teamwork, 

coordination 

7-point Likert 132 UK-students 19  111 female, 
21 male 

High-status group, Low-
status group 

60 Oldmeadow 
(2018) 
Study 1 

warm, friendly, 
trustworthy 

competent, 
capable, 

intelligent 

9-point Likert 60 UK-students 25 (6.4) 36 female, 
24 male 

Circles, Squares 

61 Oldmeadow 
(2018) 
Study 2 

honest, sincere, 
trustworthy, 

likeable, warm, 
friendly 

competent, 
clever, skilled, 

assertive, 
confident, 

determined 

7-point Likert 108 Australian 
students 

30.45 
(10.71) 

94 female Circles, Squares 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
62 Rogers et al. 

(2013) 
warm, tolerant, 
good-natured, 

sincere 

competent, 
confident, 

independent, 
competitive, 

intelligent 

5-point (1 = not 
at all to 5 = 
extremely) 

92 US-Students - 52% 
female, 

48% male 

Americans, Arabs, Asians, 
Black professionals, Blacks, 

Blue-collar workers, 
Businesswomen, Christians, 

Feminists, Gay men, 
Housewives, Immigrants, 

Italians, Jews, Men, Migrant 
workers, Myself as I really 

am, Politicians, Students, The 
British, The disabled, The 

elderly, The homeless, The 
Irish, The mentally retarded, 
The middle class, The poor, 
The rich, The unemployed, 

The well-educated, The 
young, Turks, Welfare 

recipients, Whites, Women 
63 Schlehofer 

et al. (2011) 
tolerant, warm, 
good-natured, 

sincere, 
friendly, well-
intentional, 
trustworthy 

competent, 
confident, 

independent, 
competitive, 
intelligent, 

skilful, 
capable, 
efficient 

7-point Likert 
(not at all-
extremely) 

341 US-students 23.5 174 female, 
167 male 

Positive article about female 
politician –  female rater, 

Positive article about female 
politician – male rater, 
Negative article about  

female politician – female 
rater, Negative article about  

female politician – male rater  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
64 Sevillano & 

Fiske 
(2016a) 
Study 1 

sincere, 
friendly, well-
intentioned, 
trustworthy, 

good-natured, 
warm 

competent, 
confident, 
capable, 

intelligent, 
efficient, 

skilful 

9-point Likert 
(not at all-
extremely) 

176 US-citizens 27.2 123 female Objective rater, Perspective 
taking 

65 Sevillano & 
Fiske 

(2016a) 
Study 2 

sincere, 
friendly, well-
intentioned, 
trustworthy, 

good-natured, 
warm 

competent, 
confident, 
capable, 

intelligent, 
efficient, 

skilful 

9-point Likert 
(not at all-
extremely) 

73 US-students 19.5 35 female Cooperative framework, 
Competitive framework 

66 Sevillano & 
Fiske 

(2016b)       

friendly, well-
intentioned, 

warm 

competent, 
intelligent, 

skilful 

9-point Likert 
(not at all-

extremely), 10 
(does not apply) 

135 US-citizens 36.4 81 female, 
54 male 

Bear, Bird, Cat, Chicken, Cow, 
Dog, Duck, Elephant, Fish, 

Giraffe, Hamster, 
Hippopotamus, Horse, 
Leopard, Lion, Lizard, 

Monkey, Mouse, Pig, Rabbit, 
Rat, Snake, Tiger, Whale, 

Zebra 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
67 Shea & 

Hawn (2019) 
tolerant, warm, 
good-natured, 

sincere, 
sociable, caring, 

unfriendly, 
insensitive, 

friendly 

competent, 
confident, 

independent, 
competitive, 
intelligent, 

capable, 
skilled, lazy, 
disorganized 

5-point Likert 109 US-citizens 31.1 70 male, 39 
female 

Control, Corporate social 
irresponsibility, Corporate 

social responsibility  

68 Swencionis 
& Fiske 

(2016) Study 
1 

considerate, 
cooperative, 
courteous, 
forgiving, 

generous, kind, 
patient, sincere, 

trustworthy, 
understanding 

ambitious, 
capable, 
clever, 

creative, 
independent, 

intelligent, 
logical, 

responsible, 
self-reliant, 

talented 

7-point 151 US mTurk 
workers 

/ 83 female Equally-ranked colleague, 
Higher-ranked colleague, 
Lower-ranked colleague  

69 Van de Ven 
et al. (2017) 

Study 2 

warm, nice, 
friendly, sincere 

competent, 
self-assured, 

capable, 
skilled 

7-point Likert 653 US mTurk 
workers 

34.3 312 female, 
339 male, 2 

diverse 

Female – no tears, Female – 
tears, Male – no tears, Male –

tears  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
70 Visintin et al. 

(2017) 
friendly, likable, 

helpful 
intelligent, 
competent, 

capable 

7-point Likert 
(not at all–very 

much) 

76 British 
students 

20 63 female, 
13 male 

Asians, British Muslims, 
Moroccans, People with 
schizophrenia, Physically 

disabled people 

71 Wang et al. 
(2014)  
Study 2 

gentle, helpful 
to others, kind, 

aware of 
feelings of 

others, 
understanding, 

warm in 
relation to 

others, friendly 

independent, 
active, 

competitive, 
decisive, never 
gives up easily, 
self-confident, 
feels superior, 

stands up 
under 

pressure, 
competent 

7-point scale 165 Australian 
students 

- 65 male Eastern superstitious 
behavior, Eastern 

superstitious palm-reading, 
No superstitious behavior, No 

superstitious talking, 
Western superstitious 

behavior, Western 
superstitious tarot-card-

reading 

72 Wolf et al. 
(2017) 
Study 1 

helpful, warm, 
good-natured 

ambitious, 
skillful, 

competent 

7-point Likert 
(very 

uncharacteristic-
very 

characteristic) 

200 US-citizens 38.1 94 female, 
106 male 

American people, Elderly, 
German people, Homeless 

people, Middle-class people, 
Welfare recipients 
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
73 Wolf et al. 

(2017) 
Study 2 

affectionate, 
sociable, 

helpful, happy, 
warm, good-

natured 

determined, 
skillful, 

persistent, 
intelligent, 
competent, 
ambitious 

5-point Likert 
(very 

uncharacteristic-
very 

characteristic) 

125 US-citizens 27.5 52 female, 
73 male  

Asian people, Elderly, 
German people, Housewives, 
Rich people, South American 

people 

74 Wolf et al. 
(2017) 
Study 3 

Sample 1 

empathetic, 
helpful, 

sentimental, 
humorous, 

happy, popular, 
sociable, good-
natured, warm 

scientific, 
determined, 
persistent, 

skillful, 
industrious, 
intelligent, 

independent, 
ambitious 

5-point Likert 
(very 

uncharacteristic-
very 

characteristic) 

120 US-citizens 36.13 48 female, 
68 male, 4 

other 

Children, Elderly people, 
Housewives, Irish people, 

Italian people, South 
American people 

75 Wolf et al. 
(2017) 
Study 3 

Sample 2 

affectionate, 
sociable, 

helpful, happy, 
warm, good-

natured 

determined, 
skillful, 

persistent, 
intelligent, 
competent, 
ambitious 

5-point Likert 
(very 

uncharacteristic-
very 

characteristic) 

123 US-citizens 28.2 59 female, 
61 mal, 3 

other 

Asian people, Feminists, 
German people, Jewish 

people, Professionals, Rich 
people 

76 Zickfeld et 
al. (2018) 
Study 1 

warm, nice, 
friendly, sincere 

competent, 
self-assured, 

capable, 
skilled 

7-point Likert 518 US-citizens 35.9 279 female, 
239 male 

Female – no tears, Female –
tears, Male – no tears, Male –

tears  
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Table 2 (continued)  
  

  Measures Sample  

Dataset No. Reference Warmth Competence Scale N Description MAge (SD) Sex Target(s) 
77 Zickfeld et 

al. (2018) 
Study 2 

warm, nice, 
friendly, sincere 

competent, 
self-assured, 

capable, 
skilled 

7-point Likert 471 US-citizens 37.1 202 female, 
254 male, 1 

diverse 

 Female – no tears, Female –
tears, Male – no tears, Male –

tears 

78 Zickfeld & 
Schubert 

(2018) 

warm, nice, 
friendly, sincere 

competent, 
self-assured, 

capable, 
skilled 

7-point Likert 350 US-citizens 37.9 149 female, 
198 male, 3 

diverse 

 Female – no tears, Female –
tears, Male – no tears, Male –

tears 
 

  



 

 

145 

Table 3 

CFA and MI results for all datasets 

     Measurement Invariance  
Dataset Targets Total CFA Fit % CFA Fit Configural Metric (Groups) % Targets1 Scalar (Groups) % Targets1 

1 3 0 00.0 / / / / / 
2 20 9 45.0 Full Full (6) 66.7 Full (4) 44.4 
3 12 1 8.3 / / / / / 
4 4 1 25.0 / / / / / 
5 12 3 25.0 Full / / / / 
6 2 2 100.0 Full Partial (2) 100.0 Partial (2) 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 Full Full (3) 100.0 Full (3) 100.0 
15 5 4 80.0 Full Full (2) 50.0 Full (2) 50.0 
16 4 0 00.0 / / / / / 
17 30 20 66.7 Full Full (8) 40.0 Full (2) 10.0 
18 30 23 76.7 Full Full (10) 43.5 Full (2) 8.6 
19 22 14 63.6 Full Full (6) 42.9 / / 
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 Full Partial (13) 100.0 Partial (8) 61.5 
25 10 10 100.0 Full Full (10) 100.0 Full (10) 100.0 
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Table 3 (continued) 
 

      

    Measurement Invariance 
Dataset Targets Total CFA Fit % CFA Fit Configural Metric (Groups) % Targets1 Scalar (Groups) % Targets1 

26 20 9 45.0 Full Full (2) 22.2 / / 
27 23 11 47.8 Full Full (7) 63.6 / / 
28 4 0 00.0 / / / / / 
29 2 2 100.0 Full Full (2) 100.0 Full (2) 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 Full / / / / 
36 6 3 50.0 Full Partial (3) 100.0 Partial (3) 100.0 
37 8 2 25.0 Full Full (2) 100.0 Full (2) 100.0 
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 Full Partial (8) 100.0 Partial (2) 25.0 
49 3 3 100.0 Full Full (2) 66.7 Partial (2) 66.7 
50 6 3 50.0 Full Partial (2) 66.7 / / 
51 2 0 00.0 / / / / / 
52 4 0 00.0 / / / / / 
53 2 2 100.0 Full Full (2) 100.0 / / 
54 2 0 00.0 / / / / / 
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Table 3 (continued) 
 

      

    Measurement Invariance 
Dataset Targets Total CFA Fit % CFA Fit Configural Metric (Groups) % Targets1 Scalar (Groups) % Targets1 

55 4 0 00.0 / / / / / 
56 2 0 00.0 / / / / / 
57 2 0 00.0 / / / / / 
58 2 2 100.0 Full Full (2) 100.0 Partial (2) 100.0 
59 2 1 50.0 / / / / / 
60 2 1 50.0 / / / / / 
61 2 0 00.0 / / / / / 
62 35 8 22.8 Full Partial (6) 75.0 Partial (2) 25.0 
63 4 1 25.0 / / / / / 
64 2 0 00.0 / / / / / 
65 2 0 00.0 / / / / / 
66 25 15 60.0 Full Partial (13) 86.7 Partial (4) 26.7 
67 3 1 33.3 / / / / / 
68 3 0 00.0 / / / / / 
69 4 2 50.0 Full Full (2) 100.0 Partial (2) 100.0 
70 5 0 00.0 / / / / / 
71 3 0 00.0 / / / / / 
72 6 4 66.7 Full Partial (4) 100.0 Full (2) 50.0 
73 6 1 16.7 / / / / / 
74 6 0 00.0 / / / / / 
75 6 1 16.7 / / / / / 
76 4 4 50.0 Full Full (4) 100.0 Partial (4) 100.0 
77 4 3 75.0 Full Full (3) 100.0 Partial (3) 100.0 
78 4 4 100.0 Full Full (4) 100.0 Partial (4) 100.0 

Total 586 204 34.8 189 77 Full/51 Partial 62.7 29 Full/38 Partial 32.8 
Note. 1 of accepted CFA models (column Total CFA Fit). 
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Table 4 

Cases of Inadequate Parameter Performance in All CFA Models Separated by Accepted and Rejected 

Models 

 
Number of CFA 

Models 

Unsuccess-
ful Model 
Estimation 

Problematic 
Factor 

Loadings1, 2 
High 

Correlation3 
Implausible 
Estimates2 

Dataset Acc. Rej. Rej. Acc. Rej. Acc. Rej. Acc. Rej. 
1 0 3 0 0 0 0 0 0 0 
2 9 11 0 0 2 3 2 1 4 
3 1 11 0 0 0 0 3 0 1 
4 1 3 0 0 1 1 0 0 0 
5 3 9 3 0 0 0 3 0 0 
6 2 0 0 0 0 2 0 0 0 
7 1 3 1 0 0 0 0 1 2 
8 0 4 1 0 0 0 0 0 0 
9 0 5 4 0 2 0 0 0 0 

10 0 4 4 0 0 0 0 0 0 
11 0 8 8 0 0 0 0 0 0 
12 0 8 8 0 0 0 0 0 0 
13 0 16 16 0 0 0 0 0 0 
14 3 0 0 1 0 3 0 0 0 
15 4 1 0 0 0 0 0 0 0 
16 0 4 4 0 0 0 0 0 0 
17 20 10 2 1 0 12 8 7 2 
18 23 7 2 25 6 8 1 6 3 
19 14 8 0 8 2 11 6 6 6 
20 0 2 0 0 6 0 0 0 0 
21 0 2 0 0 8 0 0 0 0 
22 0 2 0 0 0 0 1 0 0 
23 1 1 0 0 0 0 0 0 0 
24 13 48 0 1 5 6 15 0 0 
25 10 0 0 0 0 10 0 0 0 
26 9 11 5 22 3 3 1 8 4 
27 11 12 8 23 5 0 1 11 4 
28 0 4 3 0 4 0 0 0 1 
29 2 0 0 0 0 2 0 0 0 
30 1 1 0 0 0 0 1 0 0 
31 1 9 0 0 5 0 3 0 0 
32 0 10 0 0 8 0 4 0 0 
33 0 2 0 0 1 0 1 0 0 
34 1 3 0 0 0 0 0 0 1 
35 3 13 0 3 9 2 0 0 0 
36 3 3 0 0 0 0 0 0 0 
37 2 6 0 0 1 0 0 0 0 
38 1 7 0 0 1 0 1 0 0 
39 0 2 0 0 0 0 1 0 0 
40 0 2 0 0 5 0 0 0 0 
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Table 4 (continued) 

 
Number of CFA 

Models 

Unsuccess-
ful Model 
Estimation 

Problematic 
Factor 

Loadings1, 2 
High 

Correlation3 
Implausible 
Estimates2, 4 

Dataset Acc. Rej. Rej. Acc. Rej. Acc. Rej. Acc. Rej. 
41 0 2 0 0 4 0 0 0 0 
42 0 2 0 0 4 0 0 0 0 
43 0 3 0 0 8 0 0 0 0 
44 0 6 0 0 15 0 3 0 0 
45 0 4 0 0 15 0 1 0 0 
46 1 5 0 3 15 1 0 0 0 
47 0 2 0 0 5 0 1 0 0 
48 8 2 0 0 0 1 0 0 0 
49 3 0 0 1 0 0 0 0 0 
50 3 3 0 0 0 0 0 1 0 
51 0 2 0 0 6 0 0 0 3 
52 0 4 0 0 11 0 1 0 4 
53 2 0 0 0 0 0 0 0 0 
54 0 2 0 0 8 0 0 0 1 
55 0 4 0 0 2 0 0 0 0 
56 0 2 0 0 0 0 0 0 0 
57 0 2 0 0 0 0 0 0 0 
58 2 0 0 0 0 0 0 0 0 
59 1 1 0 0 0 0 0 0 0 
60 1 1 0 0 0 0 0 1 0 
61 0 2 0 0 2 0 0 0 0 
62 8 27 0 1 45 3 3 0 2 
63 1 3 0 1 5 0 0 0 0 
64 0 2 0 0 2 0 1 0 0 
65 0 2 0 0 5 0 0 0 1 
66 15 10 0 1 0 2 3 0 1 
67 1 2 0 0 2 1 0 0 0 
68 0 3 0 0 0 0 1 0 3 
69 2 2 0 0 0 0 0 0 0 
70 0 5 0 0 0 0 5 0 1 
71 0 3 0 0 1 0 0 0 2 
72 4 2 0 0 1 1 0 0 0 
73 1 5 0 0 2 0 0 0 0 
74 0 6 0 0 16 0 0 0 0 
75 1 5 0 0 7 0 0 0 0 
76 4 0 0 0 0 0 0 0 0 
77 3 1 0 0 0 0 0 0 0 
78 4 0 0 0 0 0 0 0 0 

Totals 204 382 69 91 255 72 71 42 46 
Note. 1Meaning low (|standardized factor loading| < .40) or non-significant factor loadings. 2As 
several cases of problematic parameter performance might have occurred per target, single CFA 
models can be counted more than once. 3High factor correlations occurred maximum once per 
target. 4Implausible estimation values (i.e., Heywood cases) include e.g., |standardized factor 
loadings| > 1, factor correlations |r| > 1 and/or negative residual variances. 
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Table 5 

Performance of Selected Items Separated by Poor (Above) and Good (Below) Performance 

 |Factor Loading| < 0.40 (%) Non-sig. Factor Loading (%) 

Item % used1 Accepted Rejected Total Accepted Rejected Total 

Competitive2 17.0 2.04 27.55 29.59 1.02 13.27 14.29 

Concerned with 

appearance 
5.0 3.70 81.48 85.19 0.00 44.44 44.44 

Confident2 38.0 0.44 9.33 9.78 0.89 8.44 9.33 

Opinionated 5.0 3.70 77.78 81.48 3.70 33.33 37.04 

Persistent 3.0 0.00 16.67 16.67 0.00 11.11 11.11 

Educated 4.0 0.00 0.00 0.00 0.00 0.00 0.00 

Good-natured2 41.0 0.00 0.00 0.00 0.00 0.41 0.41 

Likeable 10.0 0.00 0.00 0.00 0.00 0.00 0.00 

Skillful2 31.0 0.00 0.55 0.55 0.00 0.55 0.55 

Trustworthy2 24.0 0.00 0.00 0.00 0.00 0.00 0.00 

Note. 1 of 586 tested CFA Models. 2 Items used in Fiske et al. (2002). 
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Figure 1. Depiction of the Data Collection Process 

Note. 1 Different datasets pertaining to the same study were in some cases excluded for different 
reason; thus, the studies numbered for the different reasons do not add up exactly to the overall 
number of excluded studies. 2This refers to cases in which we did not receive all datasets from one 
study. We re-analyzed the datasets we received, and excluded those that we did not receive.  
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Figure 2. Exemplary Factor-Analytical Model of Stereotype Content Data 

Note. Rectangles depict observed items, ellipses depict latent factors. W = Warmth, C = Competence.  
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Figure 3. Highest level of established measurement invariance based on CFA models. 

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 is 586. 
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Supplementary Materials for Manuscript # 1 

The supplementary materials for Manuscript # 1 are stored in the Open Science Framework, 

see https://osf.io/srh36/. 

They include:  

• Example Mplus syntax for the CFA and measurement invariance assessment, as 

referred to in the preregistration; 

• The document OSM – 1, containing the parameter performance results of the 

(partial) scalar measurement invariant models; 

• The document OSM – 2, containing the parameter performance results for each 

warmth and competence indicator used in our re-analysis.  
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Preregistration for Manuscript # 2 

The preregistration was competed using an AsPredicted template on May 21, 2019. 

OSF preregistration link: https://osf.io/486h7/?view_only=e1b25da1084f4e248a621be36b31a153 

Have any data been collected for this study already? 

• Yes, at least some data have been collected for this study already 

• No 

The described project is a re-analysis of existing and published data. All data have already 

been collected.  

What's the main question being asked or hypothesis being tested in this study? 

Do measures of warmth and competence (based upon the Stereotype Content Model (SCM) 

by Fiske, Cuddy, Glick and Xu (2002) of different social groups in Germany allow for latent mean 

value comparisons by holding up to at least partial scalar measurement invariance? 

Describe the key dependent variable(s) specifying how they will be measured. 

For each social group, the perceived warmth and competence measures will be used. 

Warmth is represented by items such as good-natured, warm and likeable, and competence by 

items such as competent, independent and competitive. As we are conducting a reanalysis of 

existing data, there might be variation in the number of items per scale and their formulation. We 

will consider the differences in our analysis. 

How many and which conditions will participants be assigned to? 

None. 

Specify exactly which analyses you will conduct to examine the main question/hypothesis. 

In order to pursue our research question, we will obtain as many German datasets as 

possible that contain measures of the SCM dimensions warmth and competence by contacting 

corresponding authors of SCM studies conducted in Germany using German items with German 

samples and published until April 2019. To be included in our study, comparisons of different social 

groups within data sets, and/or the same social group across data sets or conditions should be 

https://osf.io/486h7/?view_only=e1b25da1084f4e248a621be36b31a153
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possible. We deem this to be given when the same indicators to measure warmth and competence 

have been used. Since we want to conduct a test for measurement invariance, we will only include 

studies that measure warmth and competence using at least two items per scale. We will conduct a 

reanalysis of these data under the new aspect of the scales’ measurement properties. Whereas most 

of the original studies focused on the content of stereotypes or their relationship to other 

constructs, we aim to investigate the methodical question of whether the scales to assess warmth 

and competence for different social groups allow for latent mean value comparison by showing at 

least partial scalar measurement invariance (a) within and (b) across data sets/conditions. For each 

data set, we will conduct a step-up approach of testing measurement invariance (Brown, 2015). The 

measurement model is specified by a latent warmth and competence factor predicting the 

corresponding warmth and competence items, respectively. No cross-loadings or covarying indicator 

residuals are allowed. The factors warmth and competence may correlate with each other. The 

robust maximum likelihood estimator will be used. The procedure for testing both research 

questions is as following:  

1. For all social groups/conditions assessed, the model fit will be individually evaluated. A 

model fit of χ2/df ≤ 3, RMSEA ≤ 0.08, SRMR ≤ 0.10 and CFI ≥ 0.95 is deemed satisfactory 

(Schermelleh-Engel, Moosbrugger, & Müller, 2003). For groups/conditions that do not 

fulfill one or more of these criteria, the model will be rejected and they will be excluded 

from subsequent analyses.  

2. Equal form (i.e., configural invariance) will be evaluated by testing the model fit for all 

groups/conditions simultaneously. If the model fit is not satisfactory according to the 

above-mentioned criteria, groups/conditions with the highest contribution to the Chi-

Square index at the configural model will be stepwise excluded from the analyses until 

the model fit is acceptable.  

3. The remaining groups will then be tested for equal factor loadings (i.e., metric 

invariance). This is achieved if the model fit remains satisfactory and additionally does 
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not differ significantly from the more freely-estimated equal form model, i.e. the 

Santorra-Bentler corrected χ2-difference test is not significant (p > 0.05) and based upon 

Chen (2007) for N ≤ 300 changes are ≥ -0.005 for CFI, ≤ 0.010 for RMSEA, ≤ 0.025 for 

SRMR and for N > 300 changes are ≥ -0.010 for CFI, ≤ 0.015 for RMSEA, ≤ 0.030 for 

SRMR.  

4. If these criteria apply, the groups will be tested for equal intercepts (i.e., scalar 

invariance), applying the same criteria as above except for SRMR, which will be 

satisfactory if changes are ≤ 0.005 for N ≤ 300 and ≤ 0.010 for N > 300 (Chen, 2007). If 

the model does not hold up to either the equal factor loadings or intercepts 

presumption, it will be tested for partial measurement invariance. At least two indicators 

per latent factor have to stay constrained to equality. Moreover, the freed parameters 

must not vary between groups/conditions. For models that don’t hold up to (partial) 

metric measurement invariance (i.e. equal loadings), equal intercepts cannot be tested 

for this model. If partial measurement invariance is not reached, step-wise exclusion of 

groups/conditions as outlined above will be performed to test if there is a subset of 

groups that does hold up to partial measurement invariance. In one of the datasets 

(Kotzur, Friehs, Asbrock, & van Zalk, 2019), measurement invariance has already been 

investigated, but using a different approach. All other data sets have not been analyzed 

with regard to factorial structure and measurement invariance (unless reported in the 

original publications). 

Any secondary analyses? 

n/a 

How many observations will be collected or what will determine sample size?  

No need to justify decision, but be precise about exactly how the number will be determined. 

We will reanalyze existing data sets in Germany.  
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Anything else you would like to pre-register?  

(e.g., data exclusions, variables collected for exploratory purposes, unusual analyses planned?) 

Literature 

Brown, T. A. (2015). Confirmatory Factor Analysis for Applied Research (2nd Edition). The Guilford 

Press. New York.  
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Abstract 

The stereotype content model (SCM), which defines warmth and competence as fundamental 

dimensions of social perception, plays a prominent role in contemporary research. Recently, 

researchers suggested that the SCM scales currently utilised in English contexts might perform less 

well than previously assumed (Friehs et al., 2021). This was particularly the case when it came to 

meeting prerequisites for mean-value comparisons, which are the kinds of analyses that SCM scales 

are mostly submitted to. We build on this research by investigating the scale properties of SCM 

measures in the German language context. Thus, we investigated the reliability, dimensionality and 

cross-target group measurement equivalence of German SCM scales in 29 published data sets (N = 

10,854) using a preregistered analysis protocol. Confirmatory factor analyses of 507 SCM 

measurement models showed that the reliability of the used scales was on average good and that 

they showed adequate dimensionality in 35.10 % of all cases. We additionally assessed (partial) 

scalar measurement equivalence as a prerequisite for meaningful mean-value comparisons and 

found evidence for it in 11.44% of all cases. Our findings echo those from the English context and 

indicate that the currently utilised German scales perform less well than we would have hoped. 

Moreover, our findings contribute to a debate about how to measure stereotype content, and we 

call on all researchers to invest in scale development efforts to ensure highly reliable and valid social 

perception research in Germany and elsewhere. 

 

 Keywords: Stereotype Content Model, Construct Validity, Confirmatory Factor Analysis, 

Measurement Equivalence, Germany 
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A Preregistered Examination of Scale Properties of Stereotype Content Measures: The German 

case 

 

The Stereotype Content Model (SCM; Fiske, Cuddy, Glick, & Xu, 2002) proposes that 

perceptions of warmth (i.e., benign vs. hostile intent) and competence (i.e., (in-)ability to enact 

intent) constitute fundamental dimensions for the evaluation of individuals, social groups, and 

cultures (Cuddy, Fiske, & Glick, 2008). According to the model, perceived warmth and competence 

are predicted by competition/threat and status, respectively (Fiske et al., 2002; Kervyn, Fiske, & 

Yzerbyt, 2015). The interplay of warmth and competence is theorised to evoke distinct emotional 

and behavioural reactions (Cuddy, Fiske, & Glick, 2007).  

The SCM enjoys high popularity among social perception researchers, impressively 

demonstrated by about 3000 citations of the seminal study by Fiske et al. (2002) on Web of Science 

as of May 2021. In line with this high interest, there are currently a number of ongoing 

methodological and conceptual debates on different aspects of the model, including the adequate 

number of fundamental dimensions of social perception (e.g., Abele, Ellemers, Fiske, Koch, & 

Yzerbyt, 2021; Brambilla, Sacchi, Rusconi, & Goodwin, 2021; Koch, Imhoff, Dotsch, Unkelbach, & 

Alves, 2016; Koch, Yzerbyt, Abele, Ellemers, & Fiske, 2021; Leach, Ellemers, & Barreto, 2007; Stanciu, 

2015), and how to most effectively measure stereotype content (e.g., Friehs et al., 2021; Halkias & 

Diamantopoulos, 2020; Kotzur et al., 2020). We aim to contribute to these debates by focusing on 

the German context.  

In psychological research, scales are typically developed following established procedures to 

make sure that, among other things, researchers measure the construct they intend to measure 

(also referred to as construct validity; e.g., Brown, 2015) and to ensure that the scales fulfil the 

preconditions for submitting them to the kinds of analyses they intend to (Flake & Fried, 2020; Flake, 

Pek, & Hehman, 2017; Vandenberg & Lance, 2000). In the case of the SCM, Fiske, Xu, Cuddy, and 

Glick (1999) developed an initial scale by asking participants to rate 17 social groups on 27 trait 
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adjectives that they selected based on a comprehensive literature review. Next, they performed a 

series of oblique exploratory factor analyses for each of the groups separately. Based on these 

analyses, they selected ten traits that they deemed to capture warmth and competence most 

consistently across target groups1. The results of the exploratory factor analysis supported this 

selection most of the time; in some instances, however, more than two dimensions emerged. In the 

seminal follow-up study most subsequent SCM works have cited, Fiske et al. (2002) used a subset of 

these items, whereby the specific subset varied from study to study. Research building on Fiske et al. 

(1999, 2002) continued to use these items, while also flexibly amending new or excluding existing 

items, oftentimes without providing a rationale for these decisions or formally assessing scale 

properties. 

The limitations associated with the scale development procedure Fiske and colleagues 

(1999, 2002) used and with the common practice of subsequent SCM researchers to add and discard 

items are thoroughly documented elsewhere (Friehs et al., 2021; Halkias & Diamantopoulos, 2020). 

In brief, these authors argue that the SCM measures have not been developed according to widely 

recommended and available statistical procedures (e.g., Bandalos, 2018; Brown, 2015). What is 

more, they argue that a formal test of the performance of the scale would make sure that authors 

measure what they intend to measure (construct validity), that the underlying construct is indeed 

two-dimensional (one warmth factor, one competence factor; dimensionality), and that the 

prerequisites for the analytical procedures authors submit the scales to in order to produce valid and 

reliable results are met (Friehs et al., 2021).  

A formal examination of such features requires analyses in a confirmatory analysis 

framework and includes the investigation of the factor structure (i.e., dimensionality) and 

measurement equivalence (Vandenberg & Lance, 2000). In confirmatory factor analysis, the 

researcher defines a theoretical model, for which they pre-specify the relations between model 

parameters, including latent factors (i.e., warmth, competence) and observed indicators (i.e., 

warmth and competence items). In these so-called measurement models, it is then tested to what 
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extent the theoretical model matches empirical reality, which allows for conclusions regarding the 

scales’ dimensionality and construct validity. In measurement equivalence tests, the researcher 

formally compares model parameters of confirmatory factor analysis models across multiple target 

groups. Measurement equivalence tests whether the used scale indeed measures the two 

theoretically expected SCM dimensions warmth and competence consistently across investigated 

target groups (configural measurement equivalence; speaks to identical dimensionality across 

groups), whether the scale can be used for comparative correlational analyses between target 

groups (metric measurement equivalence), and finally, whether warmth and competence means of 

different target groups can be meaningfully compared with one another without bias (scalar 

measurement equivalence; cf. Davidov, Meuleman, Cieciuch, Schmidt, & Billiet, 2014; Vandenberg & 

Lance, 2000). One type of measurement equivalence builds on the other; if configural measurement 

equivalence is not found, metric and scalar measurement equivalence cannot be established either. 

Similarly, metric equivalence needs to be established before scalar equivalence can be tested. Most 

SCM applications make use of warmth and competence mean values to determine whether a 

particular target group or cluster of target groups is perceived different in terms of 

warmth/competence levels compared to another one; an operation that requires scalar 

measurement equivalence.  

Friehs and colleagues (2021) recently delivered a formal test of scale performance for 

English SCM scales. In their reanalysis of 78 data sets from 43 published articles over the last two 

decades, the authors examined various characteristics of scales SCM researchers have used to date, 

including the scales’ reliability, dimensionality and measurement equivalence. Overall, the 

measurement seemed to be reliable when inspecting McDonald’s omegas as internal consistency 

indicator. This means that the measurement tended to be consistent across the board. However, the 

authors found evidence for the theoretically expected two-dimensional structure for sobering 

34.81% of the 586 target group-specific SCM measurement models. Additionally, when checking 

whether mean values of warmth and competence could be validly compared across target groups 
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within each of these data sets (scalar measurement equivalence), this was the case for 11.43% of all 

target groups that the studies reported on. Thus, the scales currently utilised in English contexts 

appear to perform less well than previously thought, particularly when it comes to meeting 

dimensionality expectations and the prerequisites for the kinds of analyses that these scales were 

typically used for (scalar measurement equivalence).  

These results have many important implications for SCM research. To date, it remains 

unclear to what extent existing studies succeeded to measure what they intended to measure 

(construct validity), what the adequate number of fundamental dimensions of social perceptions 

might be (dimensionality; see also Brambilla et al., 2021; Koch et al., 2016; Leach et al., 2007; 

Stanciu, 2015), and how to most effectively measure stereotype content in general (see also Halkias 

& Diamantopoulos, 2020; Kotzur et al., 2020). This is because “the verity of results about a 

psychological construct hinges on the validity of its measurement” (Flake et al., 2017, p. 370), for 

which we – as of today – might not have sufficient evidence when it comes to SCM scales.  

Recent meta-scientific discussions have pointed out both a general need for replication of 

(social) psychological results (e.g., Earl & Trafimow, 2015; Schimmack, 2020) and a need to consider 

context as an important influence on research findings (e.g., Pettigrew, 2018, 2021). Thus, Friehs and 

colleagues (2021)’s findings based on English scales require replication for SCM scales used in other 

country and language contexts. One context in which the SCM has gained popularity among 

researchers (us included) is the German context. The first SCM publication by Eckes (2002) based the 

analyses on a German translation of the items proposed by Fiske et al. (1999). A subset of these 

items has been used in later work (e.g., Asbrock, 2010; Hansen, Rakic, & Steffens, 2017, 2018; 

Hellmann, Berthold, Rees, & Hellmann, 2015; Kemme, Essien, & Stelter, 2020; Kotzur, Friehs, 

Asbrock, & van Zalk, 2019; Kotzur, Forsbach, & Wagner, 2017; Kotzur, Schäfer, & Wagner, 2019; 

Kotzur et al., 2020). Whereas the majority of these studies examined scale performance based on 

exploratory approaches (e.g., principal component analysis; Asbrock, 2010) or reliability estimates 

only (e.g., Eckes, 2002; Hansen et al., 2017, 2018; Hellmann et al., 2015; Kotzur et al., 2017; Kotzur, 
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Schäfer et al., 2019), less than a handful of German studies reported results from confirmatory 

approaches suited to fully assess the relevant aspects of scale performance previously discussed 

(Hackbart, Rapior, & Thies, 2020; Kotzur, Friehs et al., 2019; Kotzur et al., 2020). Based on their scale 

performance assessment, the authors of these few studies mostly concluded that the warmth and 

competence items did not perform as well as they would have liked for some of the target groups 

they investigated, which limited their main analyses (Kotzur, Friehs et al., 2019; Kotzur et al., 2020). 

Given these initial indications, it is imperative to gain a better understanding of the status quo of the 

performance of German-language SCM scales. 

Building on Friehs et al.’s (2021) research, our research questions (RQ) therefore are:  

RQ1: Do German warmth and competence indicators that have been used in 

previous research form valid and reliable SCM scales? 

RQ2: Do German SCM scales that have been used in previous research allow for 

valid interpretation of warmth and competence mean-value comparisons as presented 

in the original publications?  

To answer these questions, we conducted a systematic re-analysis of 29 data sets collected 

in German(y) stemming from 23 SCM papers.  

Methods 

Our analyses were preregistered on OSF 

(https://osf.io/486h7/?view_only=870dbff75b004b29aeffae7d27c62518). Our eligibility criteria 

were similar to those of Friehs et al. (2021): (I) To investigate measurement equivalence within the 

data sets of original publications, data sets needed to include at least two target groups, be it within 

the same sample, or across two sub-samples (e.g., experimental groups); (II) Since any assessment of 

reliability and validity requires multiple items, warmth and measure needed to be assessed with 

more than one item each; (III) Since we used a latent variable approach that can be sensitive to 

sample size (Kenny, Kaniskan, & McCoach, 2015), sample sizes of the data sets needed to be N ≥ 502.  
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We scanned academic search engines (PsycInfo, PSYNDEX, Google Scholar) for eligible data 

sets published until Mid-August 20202 and sent out calls for data via the mailing list of the German 

Psychological Society (DGPs). We identified 32 eligible publications and finally analysed 23 

publications including 29 data sets (for details regarding the data inclusion, see Figure 1 and OSM-B). 

We are very thankful for this great resonance and support from the SCM community. The 

publications included in the re-analyses are listed in Table 1 and marked with an asterisk in the 

references.  

- Figure 1 about here - 

The modelling process followed the procedure suggested by Friehs et al. (2021) and is 

explained in detail in OSM-C. First, we conducted confirmatory factor analyses for each target group 

or sample using the SCM scale information described in the original publications. As such, we 

specified one warmth factor predicting the mentioned warmth indicators, and one competence 

factor predicting mentioned competence indicators. The two factors were allowed to correlate. If 

scale development and applications in German contexts were successful, and if the items indeed 

measured the postulated two dimensions of stereotype content, such a model should fit the data 

well. We accepted models that fulfilled the model fit criteria by Schermelleh-Engel, Moosbrugger 

and Müller (2003, see also OSM-C). Confirmatory factor analysis models with non-acceptable model 

fit did not support the claim that the used items form valid two-dimensional SCM scales (RQ1) and 

were therefore discarded from further analyses. We did, however, compute McDonald’s total for 

warmth and competence for all successfully estimated confirmatory factor analysis models to be 

able to speak to the reliability for both of these SCM dimensions for all target groups. 

Second, for each data set separately, we tested measurement equivalence including all 

confirmatory factor analysis models that had acceptable model fit using multiple-group confirmatory 

factor analysis (Byrne, Shavelson, & Muthén, 1989) with increasingly restrictive, nested models 

(Steenkamp & Baumgartner, 1998). We first tested all accepted confirmatory factor analysis models 

per data set for equal form (i.e., configural measurement equivalence), that is, whether the number 



 

 168 

of factors and the factor loading patterns are comparable across confirmatory factor analysis 

models. If model fit was acceptable, we introduced equality restrictions for factor loadings of 

identical indicators across target group-specific confirmatory factor analysis models (i.e., metric 

measurement equivalence). Metric measurement equivalence implies equal warmth and 

competence measurement units across confirmatory factor analysis models and is a precondition for 

(latent) correlational/regression-based analysis (Steenkamp & Baumgartner, 1998), such as 

predicting emotions and behavioural tendencies for different target groups from warmth and 

competence (like in Kotzur, Schäfer, et al., 2019; see also Cuddy et al., 2007). Metric measurement 

equivalence 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 

measurement equivalence models, we added equality restrictions to indicator intercepts of identical 

indicators across confirmatory factor analysis models (i.e., scalar measurement equivalence). Scalar 

measurement equivalence implies equal points-of-zero (i.e., equal item difficulty) of similar SCM 

indicators across target group-specific confirmatory factor analysis models and forms the 

precondition for warmth and competence mean-value comparisons (Steenkamp & Baumgartner, 

1998) across target groups (like in Asbrock, 2010) or samples (like in Kotzur et al., 2017). Scalar 

measurement equivalence 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 measurement equivalence was not achieved, we aimed at improving 

model fit by introducing partial measurement equivalence (Byrne et al., 1989). Partial measurement 

equivalence allows some exceptions from the equality constraints of measurement properties across 

confirmatory factor analysis models, and thus the equality assumption is somewhat limited, but still 

generally accepted (Davidov et al., 2014). We identified eligible constraints using modification 

indices and introduced partial measurement equivalence by releasing equality constraints of factor 

loadings and/or indicator intercepts on the preconditions that for at least two indicators per factor, 

all parameters remained equal across confirmatory factor analysis models (Davidov et al., 2014). If 
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introducing metric or scalar partial measurement equivalence still resulted in unacceptable model 

fit, we excluded the confirmatory factor analysis model with the highest χ2-value contribution in the 

fully constrained measurement equivalence model from analysis, and repeated the entire process, 

always aiming to reach (partial) scalar measurement equivalence as a requirement for RQ2.  

Results and Discussion 

For details concerning the included data sets (e.g., target groups, scale wording, sample 

information), see Table 1. Summary information concerning the share of acceptable CFA models and 

measurement equivalence performance per data set is presented in Table 2. We provide detailed 

information concerning the data set- and target group-/sample-specific model fits, reliability and 

measurement equivalence assessment processes in OSM-D1 and OSM-D2.  

- Tables 1 and 2 about here – 

The first research question addressed the extent to which German warmth and competence 

indicators that have been used in previous research form valid and reliable scales (RQ1). Therefore, 

we applied confirmatory factor analyses to the SCM items of K = 507 target groups to test the 

measurement models as proposed by the original publications. Overall, k = 178 CFA models from 20 

original publications achieved acceptable model fit, indicating that we found evidence for the 

theoretically expected two-dimensional structure for 35.10% of all CFA models. This finding also 

implies that the measurement of warmth and competence was conflicting with theoretical 

expectations in more than 64% of all cases, which were distributed across 21 out of 23 original 

publications. Scale reliability across k = 497 models (excluding 10 models with implausible parameter 

estimates or which did not converge) was Mωtotal = .849, SDωtotal = .068 (min = .553, max = .969) for 

warmth and Mωtotal = .809, SDωtotal = .078 for competence (min = .474, max = .969). 

We also assessed measurement equivalence to determine the extent to which the used SCM 

scales allowed for meaningful warmth and competence comparisons as presented in the original 

publications (RQ2). We checked this only in those cases in which the two-dimensional structure was 

found (see RQ1). We inspected measurement equivalence for k = 160 target groups from 17 data 
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sets (given that measurement equivalence assessments require the comparison of at least two 

acceptable confirmatory factor analysis models per comparison, k = 18 models from 12 data sets had 

to be excluded due to lack of possible comparisons). The highest level of measurement equivalence 

we found was full scalar measurement equivalence for k = 19 target groups from seven data sets, 

partial scalar measurement equivalence for k = 39 target groups from eight data sets, full metric 

measurement equivalence for k = 35 target groups from nine data sets, and partial metric 

measurement equivalence for k = 50 target groups from seven data sets. Consequently, a valid 

comparison of warmth and competence scores (i.e., partial or full scalar equivalence) was given for 

11.44% of all target groups. A summary of our findings is depicted in Figure 2. 

- Figure 2 about here – 

These findings demonstrate that the German scales performed less well than we would have 

hoped. Our test of the extent to which German warmth and competence indicators that have been 

used in previous research form valid and reliable scales (RQ1) indicates that the German scales were, 

similarly to Friehs et al. (2021)’s study on English scales, on average highly internally consistent – a 

feature that has oftentimes been checked by authors (e.g., Kotzur et al., 2017; Kotzur, Schäfer et al., 

2019). However, we found limited evidence for the expected two-factorial dimensionality of the 

scales, which also replicates Friehs et al. (2021)’s findings with a surprisingly high level of 

congruence. This indicates that the assumption that the underlying construct is two dimensional 

(one warmth factor, measured by suggested warmth indicators; one competence factor, measured 

by suggested competence indicators) was not often met. Ironically, our results are thus also 

compatible with earliest SCM work (Fiske et al., 1999), which also did not consistently find the two 

theorised stereotype content dimensions using exploratory methods. Moreover, we found that 

German SCM scales that have been used in previous research oftentimes do not allow for valid 

interpretation of warmth and competence mean-value comparisons (RQ2). This implies that most 

mean-value comparisons of target groups on the SCM scales in the re-analysed data would result in 

“comparing apples with oranges” (Davidov et al., 2014). 
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This means we might be in trouble, because our results suggest that the validity issues that 

are associated with the findings and that have been raised with regard to the English-speaking scales 

(Friehs et al., 2021) extend to the German case. Specifically, to say it with Flake et al. (2017), the 

inability to establish acceptable warmth and competence scales in accordance with the theory 

means that “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 into the primary 

results“ (Flake et al., 2017, p. 370). In other words, the results of our investigation of measurement 

properties (i.e., reliability, dimensionality and measurement equivalence) indicate that we ultimately 

cannot be sure if what we measured with SCM scales is what we intended to measure (i.e., one 

warmth and one competence factor). This issue raises questions about construct validity of the 

scales, which in turn raises questions about the validity of the conclusions we can draw based on 

these measures (i.e., internal validity). Indeed, even when a two-dimensional structure of SCM scales 

could be found, the measurement equivalence results indicate that this did not automatically mean 

that the scales could be used for the kinds of analyses that these scales are typically used for (i.e., 

mean-value comparisons). For further discussion of the potential reasons and implications, we refer 

readers to Friehs et al. (2021), who present an extensive discussion of their strikingly similar findings 

in the English language context. 

Although some of these issues have been criticised before (Friehs et al., 2021; Halkias & 

Diamantopoulos, 2020; Kotzur, Friehs et al., 2019; Kotzur et al., 2020), this is the first systematic 

examination of this topic that illustrates the full extent in the German language context. A further 

strength of our research is that we used a pre-registered analytical procedure to re-analyse about 

70% of all existing German publications, presenting a thorough and comprehensive assessment of 

measurement properties. This induces us with confidence that our results are robust and 

generalizable within the context under scrutiny.  

One takeaway from this is that checking scales’ reliability is a good start, yet not enough to 

fully evaluate measurement quality (Flake et al., 2017). Moreover, our results add fuel to the debate 
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of what the most adequate number of fundamental dimensions of social perceptions might be. 

Whereas the SCM argues for two (Fiske et al., 2002) and sometimes empirically finds more (e.g., 

Fiske et al., 1999), others argued for three (Brambilla et al., 2021; Koch et al., 2016; Leach et al., 

2007), and some even for more dimensions (Abele et al., 2021; Stanciu, 2015). Additionally, our 

findings contribute to the debate of how to most effectively measure stereotype content (Friehs et 

al., 2021; Halkias & Diamantopoulos, 2020; Kotzur et al., 2020).  

Nonetheless, we need to acknowledge limitations. For instance, we employed the most 

commonly used multigroup confirmatory factor analysis approach to assess measurement 

equivalence. Despite its popularity, some researchers have argued that this exact method might 

yield less favourable results compared to other more liberal approaches that allow for small 

differences in parameters (i.e., approximate measurement equivalence; Davidov et al., 2014). 

Although these alternative methods have their own limitations (e.g., required knowledge about 

priors), future studies could explore these applications as one future avenue.  

Moreover, although our models showed relatively low model complexity and we excluded 

data sets with N < 50, other researchers recommend sample sizes larger than our minimum cut-off 

criterion for latent variable modelling (e.g., Boomsma, 1985). Indeed, it has been reported that low 

sample sizes negatively impact model fit (e.g., Kenny et al., 2015). Introducing stricter inclusion 

criteria based on sample size may, however, also have biased results, in a way that a smaller share of 

all available data and used scales could have been re-analysed. To investigate this issue, we 

computed Pearson’s correlations to relate sample-size to rates of CFA models with acceptable model 

fit per sample. Though we identified a descriptive pattern that studies with higher sample sizes 

showed somewhat higher rates of acceptably fitting CFA model, this trend was non-significant, r(28) 

= .162, p = .409. So even among the CFA models with high sample-size, model-fits were often 

unacceptable (but see Friehs et al., 2021, who did find evidence for a positive trend).  

Despite these limitations, we are convinced of the relevance and critical impact of our 

findings on SCM research. If we were to follow other scholars’ advice (e.g., Flake et al., 2017), the 
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limited evidence for construct validity – or that we measure what we actually intended to measure – 

questions whether valid claims about warmth and competence can currently be made in the German 

context. Even if we were to support less drastic interpretations, at the very least, our results 

question the usability of currently utilised German SCM scales.  

A critical question we as the scientific community need to ask ourselves is where we go from 

here, now that we have demonstrated that the existing SCM scales do not perform as well as we 

would have hoped in more than one language context. We strongly believe that, in line with 

Popper’s (1959) ideas on the scientific process, the response to the raised issues can only be a 

collective one. Friehs et al. (2021) have formulated some concrete suggestions that we all can try to 

implement the next time we plan a study or collect and analyse data. These steps include joining 

forces to develop new measures with the aim to validly and reliably capture warmth and 

competence (for a diligent example in the German context, see e.g., Halkias & Diamantopoulos., 

2020), routinely testing the SCM’s measurement properties before main analyses using CFA, and, if 

the research question dictates it, assessing measurement equivalence across target groups or 

samples to be compared. We strongly believe that these measures could help us to move the field 

forward. Thus, we emphatically appeal to all SCM researchers to consider these suggestions and 

make the measurement of SCM and discussions about these issues a priority.  
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Footnotes 

1 By target groups, we refer to all kinds of stimuli that have been evaluated and compared on 

warmth and competence dimensions (e.g., social groups, cultures). 

2 This aspect slightly deviates from the original preregistration. For a detailed explanation, 

see OSM-A. 
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Tables 
Table 1 
Detailed Information on all Analysed Studies 
  

  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

1 Asbrock 
(2010) 

likable, 
warm, good- 

natured 

competent, 
compe-
titive, 

independent 

5-point 
scale (not 
at all to 

com-
pletely) 

82 students of 
educational 

science 

23.00 
(2.77) 

40.2% male, 
4 unknown 

Asians, Athletes, Blue-collar workers, 
Career women, Eco-freaks, Feminists, 
Foreigners, Gay men, Germans, 
Housewives, Jews, Lesbian women, 
Married people, Men, Muslims, 
Musicians, People with mental 
disabilities, People with physical 
disabilities, Physicians, Rich people, 
Senior citizens, Single people, 
Students, The homeless, The 
unemployed, Turks, White-collar 
workers, Welfare recipients, Women 

2 Cuddy et al. 
(2009) 

friendly, 
warm, good-

natured, 
sincere 

competent, 
confident, 
capable, 
skillful 

5-point 
scale (not 
at all to 

very 
much) 

98 students 23.44 
(3.19) 

52.0% male, 
1 unknown 

Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, 
Italy, Luxembourg, The Netherlands, 
Portugal, Spain, Sweden, United 
Kingdom 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

3 Ehrke et al. 
(2020) – 
Study 2 

altruistic, 
considerate, 

honest, 
supportive, 
understandi
ng, selfish 
[reverse 
coded] 

consistent, 
rational, 

assertive, 
energetic, 

determined, 
insecure 
[reverse 
coded] 

7-point 
scale (not 
at all to 
entirely) 

248 hetero-
geneous adult 

sample 

46.81 
(14.22) 

30.6% male, 
3 unknown 

Diverse political party, 
Heterogeneous political party 

4 Fröhlich & 
Schulte 
(2019) 

warm, 
likable, 
good-

natured, 
friendly 

competent, 
inde-

pendent, 
compe-
titive, 

capable 

5-point 
scale (not 
at all to 

com-
pletely) 

200 mainly 
students 

35.33 
(11.69) 

24.0% male, 
1 other, 

1 unknown 

Germans 
Migrants from:  
Afghanistan, African countries, 
Albania, Arab countries, Bulgaria, 
China, Egypt, Italy, Greece, Pakistan, 
Romania, Russia, Syria, Tunisia, 
Turkey 

5 Hackbart et 
al. (2020) 

warm, good-
natured, 

well-
intentioned, 

likeable 

competent, 
efficient, 
capable, 

intelligent 

7-point 
scale (not 
at all to 
comple-

tely) 

247 mainly 
students 

29.40 
(10.00) 

23.9% male, 
5 unknown 

Educational counsellors with the 
following characteristics:  
German origin-Female, German 
origin-Male, Turkish origin-Female, 
Turkish origin-Male 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

6 Hansen et al. 
(2017) – Job 
interview 
context 

likeable, 
warm, good-

natured 

competent, 
compe-

titive, inde-
pendent 

7-point 
scale (not 
at all to 

very 
much) 

110 under-
graduate 
students 

 

22.33 
(3.24) 

 

33.5% male 
 

Applicants with the following 
characteristics:  
German face – German accent, 
German face – Turkish accent, Turkish 
face- German accent, Turkish face – 
Turkish accent 

7 Hansen et al. 
(2017) – 
Roommate 
search 
context 

105 

8 Hansen et al. 
(2018) – 
Study 1a 

likeable, 
warm, good-

natured 

competent, 
compe-

titive, inde-
pendent 

7-point 
scale (not 
at all to 

very 
much) 

60 under-
graduate 
students 

23.32 
(4.50) 

31.7% male T1:  
German face, Turkish face 
 
T2:  
German face – German accent, 
German face – Turkish accent, Turkish 
face- German accent, Turkish face – 
Turkish accent 

9 Hansen et al. 
(2018) – 
Study 1b 

54 22.69 
(3.76) 

37% male 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

10 Hellmann et 
al. (2015) 

likeable, 
warm, good-

natured 

competent, 
compe-

titive, inde-
pendent 

5-point 
scale (not 
at all to 

com-
pletely) 

72 students 20.68 
(3.56) 

15.3% male, 
5 unknown 

Germans, The French, Turks 

11 Ihme & 
Möller 
(2015) 

likeable, 
helpful, 
sincere, 

warm, kind 

competent, 
industrious, 
intelligent, 
determined 

5-point 
scale (not 
at all to 

ex-
tremely) 

120 mainly 
students 

29.00 
(9.92) 

26.7% male Students from the subjects Computer 
Science, Law, Psychology, Teacher 
training  

12 Imhoff et al. 
(2013) - 
Pretest 

bene-
volence, 

trust-
worthiness, 
heartiness 

capacity, 
efficiency, 

compe-
titiveness 

10-point 
scale 

96 not specified 29.86 
(10.51) 

35.4% male, 
5 unknown 

Professions  
(Artist, Attorney, Broker, Cab driver, 
Elementary school teacher, Engineer, 
Entrepreneur, Estate agent, Geriatric 
aide, Homemaker, Letter carrier, 
Manager, Meter maid, Nursery 
teacher, Physician, Politician) 
 
each combined with gender (Female, 
Male) 
 
(in total 32 targets) 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

13 Imhoff et al. 
(2013) – 
Main study 

  7-point 
scale 

92  36.22 
(14.38) 

42.4% male Male manager, Male nursery teacher  

14 Janda et al. 
(2019) 

friendly, 
warm-

hearted, 
trust-

worthy, 
outgoing, 

empathetic, 
honest, 
likeable, 

good-
natured, 
sociable, 

endearing, 
popular 

amongst her 
peers 

productive, 
capable, 

intelligent, 
ambitious, 
assertive, 

determined, 
competent, 
successful, 

single-
minded, 

inde-
pendent, 
efficient 

5-point 
scale 

(strongly 
disagree 

to strongly 
agree) 

216 students 23.00 
(3.26) 

50.0% male A Woman with PMDD in the following 
experimental conditions: Control, 
Psychoeducation, Stereotypes 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

15 Kemme et al. 
(2020) 

likable, 
warm, good- 

natured 

competent, 
compe-

titive, inde-
pendent 

scale from 
0% to 
100% 

364 police officer 
students 

26.48 
(5.45) 

54.3% male German men, Muslim men 

16 Kotzur et al. 
(2017) 

warm, 
friendly, 

well 
intentioned 

competent, 
capable, 

inde-
pendent 

5-point 
scale (not 
at all to 

very) 

371 university 
students 
without 

migration 
background 

26.90 
(9.24) 

32.1% male, 
7 other 

Asylum seekers, Economic refugees, 
Refugees, War refugees 

17 Kotzur et al. 
(2019) 

likable, 
warm, good- 

natured 

competent, 
compe-

titive, inde-
pendent 

5-point 
scale (not 
at all to 

very 
much) 

264 mainly 
students 

24.21 
(4.65) 

26.6% male, 
1.1% other 

Afghan refugees, Christian refugees, 
Economic refugees, Elderly people, 
Germans, Homeless people, Iraqi 
refugees, Muslim refugees, Rich 
people, Refugees, Refugees from 
Eritrea, Refugees from North Africa, 
Refugees from the Balkans, Syrian 
refugees, Turkish migrants, War 
refugees 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

18 Kotzur et al. 
(2020) – 
Study 1 

warm, 
friendly, 

well 
intentioned 

competent, 
compe-

titive, inde-
pendent 

5-point 
scale (not 
at all to 

com-
pletely) 

301 mainly 
students 

23.44 
(6.29) 

27.2% male Athletes, Elderly, Homeless people, 
Muslims, Rich people, Students  
 
Each target was rated either from an 
individual or a societal perspective 

19 Kotzur et al. 
(2020) – 
Study 2 

warm, 
friendly, 

well 
intentioned, 

sincere, 
tolerant 

competent, 
capable, 

inde-
pendent, 

confident, 
intelligent 

5-point 
scale (not 
at all to 

com-
pletely) 

126 mainly 
students 

27.51 
(11.87) 

27.8% male, 
0.8% other 

Elderly, Feminists, Germans, 
Homeless people, Housewives, 
Jobless, Physicians, Rich people, Turks 
 
Each target was rated either from an 
individual or a societal perspective 

20 Kotzur et al. 
(2020) – 
Study 3 

likable, 
trust-

worthy, 
warm, 

benevolent 

competent, 
laborious, 
reliable, 
highly 

educated 

7-point 
Semantic 

differentia
l scale 

1221 clickworkers 40.74 
(10.68) 

45% male Germans, Immigrants from Albania, 
Bulgaria, China, Egypt, Italy, Poland, 
Romania, Russia, Turkey 
 
Each target was rated either from an 
individual or a societal perspective 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

21 Lepthien et 
al. (2017) 

warm, 
friendly 

competent, 
capable 

7-point 
scale  

281 hetero-
geneous adult 

sample 

45.49 
(12.53) 

51.6% 
female 

No demarketing condition, 
Demarketing condition 

22 Nett et al. 
(2020) 

likeable, 
warm, good-

natured 

competent, 
com-

petitive, 
inde-

pendent 

7-point 
scale (not 
to very) 

973 not specified 34.24 
(10.69) 

27% male, 
3 other 

Female names: 
Alexa, Alexandra, Alica, Alina, 
Angelika, Anita, Annette, Antonia, 
Beate, Bella, Bettina, Brigitte, Britta, 
Caroline, Celine, Chiara, Christine, 
Cindy, Claudia, Cornelia, Daniela, 
Doris, Elfriede, Elisabeth, Elke, Erika, 
Erna, Eva, Franziska, Gabi, Gertrud, 
Gina, Gisela, Hannelore, Heidi, Heike, 
Inge, Ines, Ingrid, Irmtraud, 
Jacqueline, Janine, Jessica, Jessie, 
Johanna, Judith, Jutta, Karin, 
Katharina, Kathleen, Kerstin, 
Kimberley, Larissa, Laura, Lea, Lena, 
Leonie, Lilly, Lisa, Lola, Mandy, 
Manuela, Maria, Martina, Melanie, 
Melissa, Merle, Mia, Miriam, Monika, 
Nicole, Nina, Petra, Regina, Renate, 
Sabine, Sandra, Sarah, Sarina, Selina, 
Silke, Silvia, Sonja, Sophia, Stefanie, 
Steffi, Stella,  

 



 

 
190 

  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

         Susanne, Svea, Tabea, Tanja, Tess, 
Ulrike, Ursula, Uschi, Ute, Veronika, 
Yvonne, Zoe 
 
Male names: 
Alex, Alexander, Alfred, Andreas, 
Bastian, Bela, Bernd, Ceyhan, Christian, 
Christoph, Daniel, Dave, David, Dennis, 
Dieter, Dirk, Dylan, Fabian, Felix, Finn, 
Florian, Flynn, Frank, Franz, Friedrich, 
Gerd, Günter, Hans, Harald, Heiko, 
Heinz, Helmut, Herbert, Hermann, 
Holger, Horst, Jan, Jason, Jens, Joel, 
Johannes, Jörg, Joris, Julian, Jürgen, 
Justin, Karl, Karlheinz, Kevin, Klaus, Lars, 
Leon, Levi, Liam, Lionel, Luca, Lukas, 
Luke, Malik, Manfred, Manuel, Mario, 
Mark, Markus, Martin, Mats, Matt, 
Matthias, Max, Maximilian, Michael, 
Mike, Milo, Moritz, Niclas, Nils, Olaf, 
Oliver, Otto, Paul, Peter, Phil, Philipp,  

  



 

 
191 

  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

         

Rainer, Ralf, Rick, Ritchie, Robert, 
Sebastian, Simon, Stefan, Sven, Thomas, 
Thorsten, Tim, Tobi, Tobias, Tom, Tyson, 
Ulrich, Uwe, Volker, Walter, Wolfgang, 
Yannick 

23 Renner 
(2019) 

trust-
worthy, 
likeable 

strong 
leaders, able 

to solve 
problems 

5-point 
scale (not 
at all to 

com-
pletely) 

1718 representa-
tive German 
internet user 
sample aged 

18-68 

44.30 
(14.60) 

54.4% male Female politicians showing the 
following behaviors:  
Negative dominance, Negative 
submissiveness, Neutral, Positive 
dominance 

24 Rennung et 
al. (2016) 

warm, good-
natured, 
likeable 

competent, 
capable, 

confident 

6-point 
scale (not 
at all to a 

lot) 

2473 Hetero-
geneous adult 

sample 

48.60 
(14.50) 

42.9% male Pictures of the following positions: 
High power in females, High power in 
males, Low power in females, Low 
power in males 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

25 Schwind et 
al. (2019) – 
Study 1 

tolerant, 
warm, good-

natured, 
sincere 

competent, 
confident, 

inde-
pendent, 
compe-
titive, 

intelligent 

5-point 
scale (not 
at all to 

ex-
tremely) 

71 computer 
science 

students 

23.81 
(5.16) 

78.9% male Person 
(Career people, Environmentalists, 
Homeless people, Rich people, 
Physicians, Senior citizens, Singles, 
Welfare recipients)  
 
each combined with all devices 
(Blood glucose sensors, Blood 
pressure monitors, EEG headsets, LED 
glasses, Narrative clips, Quadcopters, 
Tablets, VR headsets) 
(in total 64 targets) 

26 Schwind et 
al. (2019) – 
Study 2 

   77 not specified 25.81 
(8.16) 

50.6% male Blood glucose sensors, Blood 
pressure monitors, E-reader, EEG 
headsets, Fitness trackers, Gesture 
trackers, Head-mounted action 
camera, Hearing aid, LED glasses, LED 
tie, Narrative clips, Quadcopters, 
Smart glasses, Smartphone, Tablets, 
VR headsets  
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

27 Stanciu et al. 
(2019) 

warm, 
amusing, 

good-
natured, 

well-
intended, 

honest 

conscien-
tious, 

organized, 
diligent, 

competent, 
efficient, 

inde-
pendent 

5-point 
scale 

(strongly 
disagree 

to strongly 
agree) 

209 mainly 
students 

24.22 
(5.17) 

35.0% male Homosexuals, Politicians, Rich people, 
Unemployed people, Women 
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  Measures Samples  

# Reference Warmth 
Compe-

tence Scale N Description 
MAge 
(SD) Sex Targetsa 

28 Winter et al. 
(2020) 

dishonest - 
sincere, 

egoistic - 
altruistic, 

threatening 
– bene-
volent, 

repellent - 
likable, 
untrust-
worthy – 

trust-
worthy, cold 

- warm 

unassertive 
– compe-

titive, 
unconfident 
- -confident, 
powerless - 
powerful, 

low status - 
high status, 

poor - 
wealthy, 

dominated - 
dominating 

Sliding bar 
from 0 to 

100 

301 students 23.22 
(3.43) 

28.2% male Doctors showing the following 
behaviors:  
Affirmations, Control condition, 
Negations 

29 Wyszynski et 
al. (2020) 

tolerant, 
warm, good-

natured, 
sincere 

competent, 
confident, 

inde-
pendent, 
compe-
titive, 

intelligent 

5-point 
scale (not 
at all to 

ex-
tremely) 

304 German-
nationality 

convenience 
sample 

36.34 
(16.54) 

42.1% male Economic migrants, Migrants, 
Refugees 

Note. N = Number of participants, M = mean value, SD = standard deviation. a Here, we only considered and reported targets that were rated by n ≥ 50 
participants.  
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Table 2  
CFA and ME Results Overview   

  CFA Configural ME Metric  
ME Scalar ME 

Sample 
Total 

# Target 
Groups 

# Acceptable 
Target Groups 

% of Total 
Target Groups 

# Target 
Groups 

# Target 
Groups 

(ME Level) 

# Target 
Groups 

(ME Level) 

% of 
Acceptable  

Target Groups 

% of Total 
Target Groups 

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 / / / / / 
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  CFA Configural ME Metric  
ME Scalar ME 

Sample 
Total 

# Target 
Groups 

# Acceptable 
Target Groups 

% of Total 
Target Groups 

# Target 
Groups 

# Target 
Groups 

(ME Level) 

# Target 
Groups 

(ME Level) 

% of 
Acceptable  

Target Groups 

% of Total 
Target Groups 

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 
Note. ME = Measurement equivalence. # = 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. The references of the sample numbers can be obtained in Table 1. Note that for Samples 18-20, measurement equivalence was tested 
for each target group separately across experimental conditions if prerequisites were met (see Table 1 for details).  
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Figures 
 

 
 
 

Figure 1. Flow chart of the data selection process. *One manuscript included three different data 

sets, which were excluded for different reasons (design not eligible and too small sample size). 

Therefore, this study was counted double in this flow chart.  
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Figure 2. Highest level of established measurement equivalence per target group. Please note that 

the figure shows the highest level of measurement equivalence in which the target group dropped 

out from analyses, thus the numbers vary compared to the descriptions in the text. ME = 

Measurement equivalence. Total number of measurement model K = 507. 

32918

75

11 16

39
19

CFA model fit unacceptable No ME could be tested
Configural ME Partial metric ME
Full metric ME Partial scalar ME
Full scalar ME
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Supplementary Materials for Manuscript # 2 

The supplementary materials for Manuscript # 3 are stored in the Open Science Framework, 

see https://osf.io/jqzet/. 

They include:  

• The deviations of the manuscript from the preregistration (OSM – A); 

• Detailed data inclusion criteria and an overview of the data inclusion process (OSM – 

B); 

• A detailed description of the analytic procedure (OSM – C);  

• Detailed model-fit information for the Confirmatory Factor Analysis for all CFA 

models (OSM – D1); 

• Detailed model-fit information for the measurement invariance assessment for all 

samples (OSM – D2).  
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Abstract 

Stereotypes of refugee subgroups are still understudied. We contribute to this body of research by 

investigating differences in stereotype content, meaning warmth and competence ratings, of 

refugee subgroups in Germany (N = 264). Most extant Stereotype Content Model research is based 

on observed warmth and competence means values. We applied latent variable modelling using the 

alignment optimisation to ensure meaningful and reliable mean value comparisons. Generic 

refugees were rated as lacking warmth and competence. Warmth assessments of refugee subgroups 

varied depending on flight motives, geographical origin, and religious affiliation, implying that 

perceptions of threat and competition differed between these subgroups. Less differences emerged 

in competence assessments, indicating that refugee groups are generally regarded as lacking status. 

Our results enhance knowledge of the stereotype content of refugee subgroups and make a 

methodological contribution to stereotype content research. 

Keywords: stereotype content, refugees, subgroups, Germany, alignment optimization 
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Stereotype Content of Refugee Subgroups in Germany 

 

March 2016: A German news platform describes the situation of migrants in Athens, 

explaining that for some time, only War refugees1 were allowed to continue on the so-called “Balkan 

route”, while Economic refugees2 were forced to remain behind (n-tv, 2016). June 2016: When 

analysing the 2015 crime statistics of the federal criminal agency, the widely disseminated German 

newspaper DIE WELT explains why refugees of certain origins, especially from North Africa or the 

Balkan states, tend to become more delinquent than immigrants of other origins (Hackensberger, 

Kalnoky, & Smirnova, 2016). September 2016: The Christian-conservative Bavarian political party 

CSU demands that Christian migrants should be preferred over Muslim ones in the German 

migration system (“CSU will christliche Zuwanderer bevorzugen”, 2016). These instances exemplify 

various public discourses in Germany since the beginning of the so-called “refugee crisis” in 2015, 

when about 890,000 people sought refuge in Germany (Bundesministerium des Innern, für Bau und 

Heimat [BMI], 2016). Notably, these narratives suggest that refugees have not been represented as 

one homogenous social group in Germany, but that there are different subtypes of refugees to be 

distinguished along several dimensions, including the perceived flight motives, religious affiliation, 

and geographic origin (“CSU will christliche Zuwanderer bevorzugen”, 2016; Hackensberger et al., 

2016; n-tv, 2016). Recently, empirical studies have begun to investigate whether this differentiation 

results in different social perceptions of flight- and migration-related subgroups (Bansak, 

Hainmueller, & Hangartner, 2016; Ditlmann, Koopmans, Michalowski, Rink, & Veit, 2016; Kotzur, 

Forsbach, & Wagner, 2017).  

Further addressing this issue is of high scientific and social relevance: European countries 

are, and most likely will continue to be, important destinations for people seeking refuge (Eurostat, 

2016, 2018), making refugees a relevant social group in these countries. This is especially true for 

Germany, which received more than a third of all first-time applications within the European Union 

in 2015 (Eurostat, 2016). However, insights regarding factors shaping receiving society members’ 
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perception of the newcomers, such as perceived characteristics of refugees, are scarce. The social 

perception of refugees has profound consequences, as it is likely to govern refugee-receiving 

community relations, as well as the broader context of reception of immigrant groups in general 

(Kotzur, Tropp, & Wagner, 2018). Additionally, the social perception of groups influences whether 

they are supported or harmed (Cuddy, Fiske, & Glick, 2007). Identifying subgroups running elevated 

risks of becoming targets of hostility and aggression allows for target group-specific social 

interventions to improve receiving society-refugee relations. Therefore, understanding factors that 

impact the social perception of refugees is an important research goal. 

While pursuing these goals, we acknowledge that vital statistical preconditions for 

conducting substantive group comparisons in the social perception literature have only scarcely 

been tested (i.e., measurement invariance; but see Janssens, Verkuyten, & Khan, 2015; Stanciu, 

Cohrs, Hanke, & Gavreliuk, 2017). We do so by analysing social perception on a latent level, which 

allows controlling for reliability differences and assuring valid comparison of constructs across social 

groups (Kline, 2010). Specifically, we apply the alignment optimisation method (Asparouhov & 

Muthén, 2014) to establish approximate measurement invariance in our research, a recent, 

researcher-friendly statistical technique that both tests for and achieves the necessary preconditions 

for latent mean comparisons. 

Stereotype Content of Refugee Subgroups in Germany 

An influential theoretical framework to study social perception of groups, such as subgroups 

of refugees, is the Stereotype Content Model (SCM; Fiske, Cuddy, Glick, & Xu, 2002). The SCM 

proposes that culturally shared stereotypes towards social groups in a given society are based on 

two fundamental dimensions of social perception: Warmth, the “potential harm or benefit of the 

target group’s goals” (Cuddy et al., 2007, p. 632) in relation to one’s ingroup’s goals; and 

competence, the “degree to which the group can effectively enact those goals” (Cuddy et al., 2007, 

p. 632). Stereotype content research focusses on culturally shared stereotypes in a given society by 

asking participants to indicate what they assume most society members think about a specific social 
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group (Fiske et al., 2002). While this procedure is assumed to reduce social desirability, it implies 

that stereotype content predominantly taps into the perceived majority’s perspective on 

stereotypes, which can be different from individually endorsed stereotypes (Ashmore & Del Boca, 

1981). Perceptions of threat and competition serve as predictors of the social group’s perceived 

intentions (i.e., warmth perceptions), whereas perceived status engenders competence perceptions 

(Binggeli, Krings, & Sczesny, 2014a; Fiske et al., 2002; Kervyn, Fiske, & Yzerbyt, 2015). The SCM has 

been frequently applied to describe cultural stereotypes of social groups in different national 

contexts (e.g., Asbrock, 2010; Binggeli et al., 2014a; Burkley, Durante, Fiske, Burkley, & Andrade, 

2017; Bye, Herrebrøden, Hietland, Røyset, & Westby, 2014; Clausell & Fiske, 2005; Cuddy et al., 

2009; Durante et al., 2013, 2017; Eckes, 2002; Janssens et al., 2015; Sadler, Meagor, & Kaye, 2012; 

Stanciu et al., 2017). The combination of both dimensions is theorised to predict contemptuous (low 

warmth/low competence; e.g., homeless people), envious (low warmth/high competence; e.g., rich 

people), and paternalistic (high warmth/low competence; e.g., elderly people) outgroup 

perceptions, as well as positive perceptions of allied and ingroups (high warmth/high competence; 

e.g., one’s own national group; Cuddy et al., 2009; Fiske, 2018). These, in turn, result in facilitative 

(for high warmth and/or high competence groups) and harmful (for low warmth and/or low 

competence groups) action tendencies towards these groups (Cuddy et al., 2007).  

Despite these implications, there are no comprehensive studies investigating the stereotype 

content of (subgroups of) refugees. Research has shown in many country contexts – including 

Germany – that immigrant groups are generally rated low on warmth and competence (e.g., 

Asbrock, 2010; Binggeli, Krings, & Sczensny, 2014b; Eckes, 2002; Lee & Fiske, 2006; “The Fiske lab”, 

n.d.). Intriguingly, studies suggested that stereotype content of generic social groups, meaning social 

groups without any further describing characteristics, do not need to correspond to specific 

subgroups, for instance, when additional subgroup information along key dimensions are provided 

(Binggeli et al., 2014b; Burkley et al., 2017; Bye et al., 2014; Clausell & Fiske, 2005; Eckes, 2002; Lee 

& Fiske, 2006; Sadler et al., 2012). For instance, in one study, Women as a general group were rated 
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as warm and incompetent (Asbrock, 2010). Whereas the stereotype content of the specific subgroup 

Housewives matched this profile, Career women were rated as cold and competent (Asbrock, 2010). 

Recent studies, which we review in the following, provided initial evidence that this mechanism may 

also apply to present-day subgroups of refugees (Bansak et al., 2016; Binggeli et al., 2014b; Ditlmann 

et al., 2016; Kotzur et al., 2017; Lee & Fiske, 2006).  

Although they did not explicitly examine subgroups of refugees, two studies investigated the 

stereotype content of immigrant subgroups: One in the U.S. (Lee & Fiske, 2006) and one in 

Switzerland (Binggeli et al., 2014b). Since refugees are an immigrant group, the same stereotype 

content-organizing principles may apply to refugee subgroups. In both studies, the researchers 

found that the region or country of origin served as an important cue of subgroups’ perceived 

competition and status in the respective society, predicting subgroups’ stereotype content. In the 

U.S., African immigrants were rated as warmer and less competent than immigrants from the Middle 

East (Lee & Fiske, 2006). In Switzerland, African immigrants were rated as warmer, but less 

competent, than immigrants from the Balkans³ (Binggeli et al., 2014b). Recent applicants for asylum 

in Germany originated mainly from these just-mentioned regions (Middle East: Syria, Afghanistan, 

Iraq; Balkan: Albania, Kosovo, Serbia; Africa: Eritrea; Juran & Broer, 2017). Indeed, the country of 

origin mattered as to whether participants were willing to grant asylum to refugees, or send them 

back to their country of origin (Bansak et al., 2016), arguably a benevolent (helping) or hostile 

(harming) behavioural intention towards distinct subgroups of origin, that may be reflected in 

warmth and competence ratings of these groups.  

Along with Bansak et al. (2016), recent studies have begun to explicitly focus on the social 

perception of refugee subgroups in Germany and other European countries (Ditlmann et al., 2016; 

Kotzur et al., 2017). The only published SCM study investigating subgroups of refugees examined the 

impact of the flight motive on warmth and competence (Kotzur et al., 2017). The authors found that 

refugees fleeing due to economic reasons (Economic refugees) were rated significantly less warm 

than those that fled due to war (War refugees). No significant differences emerged on the 
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competence dimension. The migration motive was an important predictor of the willingness to grant 

asylum in two further studies (Bansak et al., 2016; Ditlmann et al., 2016). Participants were less 

willing to welcome refugees fleeing from economic hardship than from war (Bansak et al., 2016; 

Ditlmann et al., 2016), lending further evidence to the importance of flight motive as a determinant 

of refugee subgroups’ social perception. Consequently, the motive of migration may be an important 

predictor for the warmth ratings of refugee subgroups.  

We have identified further attributes affecting the willingness to grant asylum that arguably 

may serve as cues for warmth and/or competence ratings (Bansak et al., 2016): For competence, 

potential cues include age, previous occupation, and language skills (Bansak et al., 2016). For 

warmth, and its precursors threat and competition, possible cues are religion and vulnerability 

(Bansak et al., 2016). Religious affiliation may be particularly relevant, since present-day refugees 

often originate from dominantly Muslim countries (Juran & Broer, 2017). Prior SCM studies found 

that Muslims were rated less warm and competent than Christians in societies where Christians are 

the majority (“The Fiske lab”, n.d.), such as Germany. Consequently, Muslim refugees might be 

perceived as more threatening and of lesser status than Christian refugees, and thus as less warm 

and less competent. 

Taken together, these findings indicate that generic refugees are rated relatively cold and 

incompetent. Prior SCM research focusing on other social groups suggested, however, that the 

stereotype content of subgroups may diverge from this generic view. Researchers have begun to 

examine characteristics that may lead to shifts in the social perception of subgroups of refugees, 

mostly by examining the willingness to accept refugees with certain characteristics to one’s country 

(but see Kotzur et al., 2017). We aim to contribute to this body of research using the SCM, a 

comprehensive social psychological framework that makes a range of predictions regarding 

antecedents and consequences of such perceptions.  

Lastly, we identified two further gaps in this literature that need addressing. Firstly, the 

refugee subgroups to be studied had been exclusively studied with a top-down approach in prior 
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research on refugee subgroup perception, that is, subgroup characteristics were selected by the 

researchers (Ditlmann et al., 2016; Bansak et al., 2016; Kotzur et al., 2017). Although there may be a 

wide range of characteristics of a social group that may be used to derive warmth and competence 

assessments, the question is still underexplored which of them are typically used by participants to 

meaningfully distinguish between refugee subgroups. Consequently, using a bottom-up approach 

might grant valuable insight into the characteristics that participants assume relevant to organise 

refugee subgroups. Secondly, prior studies have examined the social perception of refugees 

independently from other social groups. However, including reference groups, whose stereotype 

content within the SCM model has been reliably depicted within a specific society, is important for a 

meaningful contextualization of the relative location of refugee subgroups within the two-

dimensional warmth by competence space (see, e.g., Lee & Fiske, 2006). Examining how the novel 

subgroups are rated relative to established social groups scoring particularly high or low on warmth 

or competence shows insight into the new groups’ standing in society (i.e., in relation to important 

societal benchmarks). 

Methodological Advances of SCM Research 

In the spirit of the “crisis of confidence” (Kruglanski, Chernikova, & Jasko, 2017, p. 1) that has 

led researchers to question the appropriateness of the methods used and robustness of social 

psychological findings, we raise methodological concerns related to the extant SCM research. One 

major criticism is that most SCM research is based on the analysis of observed values (i.e., computed 

scale means), confounding the true scale score with measurement error (Kline, 2010). Latent 

variable modelling is thus more appropriate in most cases, since it accounts for measurement error 

in the model (for a general readable introduction into the topic, see Cai, 2012). Another criticism is 

that most extant SCM research refrained from establishing measurement invariance (MI), that is, to 

test whether an “instrument measures the same concept in the same way across various subgroups 

of respondents” (Davidov, Meuleman, Cieciuch, Schmidt, & Billiet, 2014, p. 58; but see Janssens et 

al., 2015; Stanciu, 2015; for a general introduction into the topic, see Vandenberg & Lance, 2000). 
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SCM research usually aims at comparing (aggregated) mean values of social groups’ assessments of 

warmth and competence in its analyses. This is often done using cluster analysis (e.g., Fiske et al., 

2002), or observed mean value comparison (e.g., Kotzur et al., 2017), interpreting results for 

example as groups x1,…xn are rated as warmer/less warm and/or more/less competent than groups 

y1, … yn. Thus, measurement invariance is a key prerequisite to meaningful and valid mean value 

comparisons. The measures of warmth and competence should show at least (partial) scalar 

measurement invariance across target groups to avoid the proverbial comparison of “apples and 

oranges” (Chen, 2008) and to ensure that no systematic bias leads to over- or underestimation of 

any dimension between social groups (Vandenberg & Lance, 2000). Scalar MI is obtained when 

factor loadings and intercepts are constrained to be equal across groups, most commonly tested 

using multiple group confirmatory factor analysis (MGCFA; van de Schoot, Schmidt, De Beuckelaer, 

Lek, & Zodervan-Zwijnenburg, 2015). Partial measurement invariance refers to releasing the equality 

constraints, and thus the strict assumptions of the exact measurement invariance model, of highly 

deviating parameters while establishing equality for at least two other parameters (Byrne, 

Shavelson, & Muthén, 1989). We are aware of very few studies that have explicitly tested for 

measurement invariance of SCM constructs, thus ensuring meaningful and valid mean value 

comparisons of observed and of latent variables between social groups (Janssens et al., 2015; 

Stanciu, 2015), all using the MGCFA approach. 

A recent alternative is the multiple-group factor analysis alignment, or alignment 

optimisation method (Asparouhov & Muthén, 2014). This procedure allows to conduct latent mean 

value comparisons across groups while establishing a mathematically optimised (partial) scalar 

measurement invariance pattern (Asparouhov & Muthén, 2014). This approach is recommended for 

comparisons of large numbers of groups, and combines two advantages compared to other MI 

approaches: In the alignment optimisation procedure, (a) MI is tested less strictly and arguably 

enables a researcher to more realistically examine a broader range of group comparisons, without 

rejecting a group comparison early in the procedure because of MI violation (thus accounting for 
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recent criticism of the MGCFA approach; see Van de Schoot, Kluytmans, Tummers, Lugtig, Hox, & 

Muthén, 2013); and (b) (partial) MI is established in an automated, easy-to-interpret manner using 

an algorithm that discovers “a solution where there are a few large noninvariant measurement 

parameters and many approximately invariant measurement parameters” (Asparouhov & Muthén, 

2014, p. 3). This avoids cumbersome manual model improvements using modification indices that 

are required when establishing partial measurement invariance in the MGCFA framework, which 

might result in (a) potential errors made by the researcher at each manual modification index 

assessment, and (b) difficulties in replication of findings (Asparouhov & Muthén, 2014). Applied to 

the research at hand, alignment optimisation allows us to strengthen the internal and construct 

validity as well as the interpretability of our findings by generating (partial) measurement invariant 

latent mean values of warmth and competence assessments across a variety of target groups, while 

relaxing the oftentimes unrealistic exact measurement invariance assumption (Muthén & 

Asparouhov, 2013).  

The Present Study’s Contributions and Predictions 

With the present study, we intend to contribute to the literature by investigating stereotype 

content of subgroups of refugees. While researchers of extant studies investigating the social 

perception of refugee subgroups have selected the subgroup attributes themselves (Bansak et al., 

2016; Ditlmann et al., 2016; Kotzur et al., 2017), we asked participants to nominate meaningful 

subgroup categories in a pilot study. This allowed us to investigate the stereotype content of a range 

of subgroup dimensions that are most likely meaningful to our participants (see, e.g., Binggeli et al., 

2014a; Lee & Fiske, 2006). Moreover, we included reference groups that have been identified 

previously to score particularly high or low on either or both stereotype content dimensions in the 

present country context (Asbrock, 2010; Eckes, 2002), enabling us to map groups within the SCM 

space more comprehensively than prior studies (such as Kotzur et al., 2017).  

Prior research indicates that generic refugees are rated relatively cold and incompetent 

(“The Fiske lab”, n.d.). We expected that subgroups of refugees diverge from this generic view: 
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Specifically, we expected differences in warmth and competence ratings between subgroups, 

whereby country or region of origin, flight motives, and religious affiliations may serve as meaningful 

subgroup organisers (Bansak et al., 2016; Binggeli et al., 2014b; Ditlmann et al., 2016; Kotzur et al., 

2017; Lee & Fiske, 2006). Based on previously reported findings, we expected that, as for flight 

motive, subgroups fleeing from war should be rated warmer than subgroups that fled for economic 

reasons (Bansak et al., 2016; Ditlmann et al., 2016; Kotzur et al., 2017). As for country or region of 

origin, refugees from African countries and regions are expected to be rated warmer and less 

competent than refugees from Balkan or Middle Eastern countries (Binggeli et al., 2014b; Lee & 

Fiske, 2006). As for religious affiliation, we expected Muslim refugees to be rated less warm and less 

competent than Christian refugees, based on findings in other SCM studies on religious groups (e.g., 

“The Fiske lab”, n.d.).  

With regard to the societal reference groups, we selected groups that in prior research 

reliably scored in the four quadrants of the two-dimensional warmth-competence space (Asbrock, 

2010; Fiske, 2018). In accordance with our expectation that refugees, and thus refugee subgroups, 

are rated relatively cold and incompetent, we expected that Germans, a high warmth-high 

competence reference group, receive higher values than refugee subgroups on both dimensions. 

Elderly people, a high warmth-low competence reference group, should receive higher warmth 

assessments and Rich people, a low warmth-high competence group, higher competence ratings 

compared to refugee subgroups. Lastly, we included Homeless people as a low warmth-low 

competence group. Based on Asbrock (2010), who found “foreigners” to be rated similar in warmth 

and higher in competence compared to “the homeless”, we assume that Homeless people are rated 

less competent than refugee subgroups4.  

The last intended contribution was to move beyond observed mean analysis and 

cumbersome MGCFA and apply state-of-the-art methods appropriate to compare latent means of 

warmth and competence across large numbers of target groups. In order to allow for meaningful 

and internally as well as construct valid comparisons of the SCM dimensions, we employed the 
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innovative alignment optimisation procedure that automatically establishes the best fitting (partial) 

scalar invariant solution and estimates as well as compares latent mean values of different target 

groups accordingly (Asparouhov & Muthén, 2014).  

Methods 

All data were collected at two German universities in the context of a larger research 

endeavour on the social perception of social groups. In Germany, the conduction of studies based on 

anonymous and confidential questionnaires that are not expected to entail any lasting harms or risks 

for the participants requires no additional permission by an internal review board. Thus, formally 

obtaining an internal review board approval was not necessary. All procedures were performed in 

full accordance with the ethical guidelines of the Deutsche Gesellschaft für Psychologie (German 

Society for Psychology), and adhered to the low-risk study requirements of the universities where 

the studies have been carried out. Supplementary material, including the surveys, pilot study results, 

syntaxes, outputs, and results of additional analyses, has been made accessible on the Open Science 

Framework’s website (see https://osf.io/5j7t6/). Raw data is available upon request from the 

corresponding author; it cannot be made publicly available since participants were informed that 

data management would be controlled by the study authors at all times. 

Pilot Study and Subgroup Generation 

We conducted an online pilot study to explore meaningful subcategory dimensions of 

refugees following the procedures described in Asbrock (2010). Participants (N = 80) were 

simultaneously recruited online through students’ mailing lists from two mid-sized German 

universities (n1 = 40 and n2 = 40, respectively). Participants were not incentivised for their 

participation. All participants gave their informed consent prior to their inclusion in the study. To 

offer participants some guidance for this task (see Asbrock, 2010), they read the following 

instruction: “In the text box below, please list all migration-related groups in Germany that come to 

your mind. Please specifically consider groups with flight experiences and their backgrounds (e.g., 

relating to geographical, religious, flight cause characteristics). There are no right or wrong answers.” 
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The subsequent text box was unlimited. To increase participants’ focus on listing groups, the online 

survey’s continue-button was suppressed for 90 seconds (a full list of all identified groups and 

further procedural details how the open answers were coded can be found in https://osf.io/rqk96/). 

In total, 83 and 108 groups were identified by the two samples of universities 1 and 2, 

respectively. We deemed groups that were mentioned by more than 20% of one of the samples to 

be meaningful and commonly used subgroup labels (n > 8; Asbrock, 2010), and consequently 

included them into the main study. As expected, subgroups with reference to flight motive, region or 

country of origin, and religion emerged: Syrians, Afghans, Iraqis, Eritreans, Turks, North Africans, 

People from the Balkans, War refugees, Economic refugees, Muslims, Christians.  

We amended all group descriptions with the label refugees (e.g., Syrian refugees), except for 

Turks. Historically, Turks have been economic migrants to Germany since the 1960s (Bade, 1992), so 

we labelled this group Turkish migrants. We kept the overall generic group Refugees in the list to 

receive reference information. Finally, we included four social groups that have shown to be located 

in the four extreme quadrants of the SCM as additional reference groups (Germans for high 

warmth/high competence, Rich people for low warmth/high competence, Elderly people for high 

warmth/low competence, and Homeless people for low warmth/low competence; see also Asbrock, 

2010; Binggeli et al., 2014b; Fiske, 2018; Lee & Fiske, 2006).  

Main Study 

Participants and procedure. Using parallel online surveys, data for the main study were 

simultaneously collected between February and March 2017 using university-wide mailing lists from 

the same mid-sized German universities where we conducted our pilot studies. Bentler and Chou 

(1987) suggested 5 to 10 observations per estimated parameter for latent variable modelling. 

Asparouhov and Muthén (2014, p. 10) suggested “good recovery for all parameters except the factor 

variances is found already for Ng = 100” when applying alignment optimisation. We thus recruited N 

= 264 (n1 = 79; n2 = 185)5 German adults (72.3% female, 1.1 % other; Mage = 24.21, SDage = 4.65; 

95.5% university students, 4.6% other; 84.8% without migration background, 0.8% missing6) to fulfil 
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these prerequisites. The two subsamples from the two universities did not differ significantly on any 

demographic variables (all ps > .05). Thus, we collapsed both subsamples to one joint sample on 

which we based all subsequent analyses. All participants gave their informed consent prior to their 

inclusion in the study and were compensated with course credit and the opportunity to donate one 

Euro to a non-governmental aid organization of their choice.  

The survey contained items concerning demographic information, stereotype content, 

participants’ membership to one of the surveyed outgroups, and other variables not relevant to the 

study at hand (for a complete list of constructs we assessed, see Questionnaire: 

https://osf.io/e3mqg/). Following the procedure of previous SCM studies (e.g., Cuddy et al., 2009, 

study 1; Eckes, 2002), we presented stereotype content items one indicator per page, alternating 

warmth and competence indicators. For each indicator, we asked participants to evaluate the 

stereotype content of Refugees first, followed by a random order of refugee subgroups, Turkish 

migrants, and a random order of the non-migrant anchor groups. To prevent participant fatigue, we 

implemented a Three-Form-Design by inducing completely random, planned missingness on a subset 

of refugee groups (Graham, 2009; for an overview over the randomization, please see Online 

Supplementary Material Table SM1: https://osf.io/y76kq/).  

SCM measure. We measured the stereotype content, and thus warmth and competence 

ratings, with the German-language SCM scales used in Asbrock (2010): “From the perspective of 

most Germans, how [ITEM] are the following social groups?”. A social groups’ warmth was assessed 

using the items “good-natured”, “warm”, and “likeable”, while competence was assessed with 

“competent”, “independent”, and “competitive”. Answers were given on a scale from 1 (not at all) 

to 5 (very much). 

Analysis strategy. Following Asparouhov and Muthén (2014), we first assessed the general 

baseline measurement model fit for all 16 social groups under investigation using confirmatory 

factor analyses. We determined model fit to be adequate if all criteria formulated by Schermelleh-

Engel, Moosbrugger, and Müller (2003) were met: χ2/df < 3; root mean standard error of 
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approximation (RMSEA) < .08; standardised root mean square residual (SRMR) < .10; comparative fit 

index (CFI) > .95. Second, as a prerequisite for alignment optimisation, we established a configural 

model across all groups with acceptable model fit; for these groups, “the number of subscales (i.e., 

factors), the location of the items (i.e., pattern by which items load onto each factor), and postulated 

correlations among the subscales (i.e., existence of covariances)” (Byrne, 2008, p. 873) were 

specified to be equal across groups. In a final step, we used alignment optimisation. This analysis 

strategy allowed us to estimate trustworthy latent means and comparing them for significant group 

mean differences while at the same time generating an optimised approximate measurement 

invariance pattern (Cieciuch, Davidov, & Schmidt, 2018).  

Results 

We conducted all analyses in Mplus Version 8, using robust maximum likelihood estimator 

(MLR) to account for multivariate non-normality and non-independence of observations (Muthén & 

Muthén, 1998-2017). Descriptive information on the stereotype content of the surveyed social 

groups in terms of warmth and competence are outlined in the Online Supplementary Material (see 

Table SM2: https://osf.io/y76kq/). Correlation tables of all indicators within one social group (Table 

SM4) and of warmth and competence scales within and across social groups (Table SM5) are also 

provided in the Online Supplementary Material.  

Baseline Model Fit 

Following the procedure described above, we first ran 16 single-group confirmatory factor 

analyses (one per target group). For each group, we specified one warmth factor with the indicators 

“good-natured”, “warm”, and “likeable” and one competence factor with the indicators 

“competent”, “independent”, and “competitive”. Warmth and competence factors were correlated, 

no cross-loadings or indicator residual covariations were allowed (for the syntax, see the folder 

Analysis material, 1 – Baseline models, e.g., https://osf.io/y3hwq/). Results are presented in Table 1. 

Ten out of 16 groups achieved an acceptable model fit: Refugees, Syrian refugees, Muslim refugees, 

Afghan refugees, War refugees, Economic refugees, Refugees from Eritrea, Refugees from North 
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Africa, Elderly people and Homeless people. The six remaining social groups Christian refugees, 

Refugees from the Balkans, Iraqi refugees, Turkish migrants, Germans and Rich people were 

discarded from further analysis due to non-acceptable model fit. 

Please insert Table 1 about here 

Alignment Optimisation Model 

Configural measurement invariance. We entered the ten social groups showing adequate 

model fit into a simultaneous analysis for the configural measurement model. The model showed 

good fit, χ2(80) = 114.890, p = .006, χ2/df = 1.436, RMSEA = .046, SRMR = .034, CFI = .988, allowing 

us to focus on our research questions using the subsequent alignment optimisation procedure.  

Measurement non-invariance. The fixed alignment optimisation solution we obtained with 

Refugees as a reference group showed two out of 120 parameters (two indicator intercepts; less 

than 2% of all parameters) to be non-invariant7. This finding indicated that a trustworthy estimation 

and comparison of latent warmth and competence means was possible, as the share of non-

invariant parameters did not exceed 25% (Asparouhov & Muthén, 2014). The result was a latent 

mean value comparison based on a metric and partial scalar approximate measurement invariant 

model.  

Latent mean values of stereotype content and significance testing. The ranking of the social 

groups, their latent mean values, and the significant differences to other social groups are outlined 

in Table 2 for warmth, and in Table 3 for competence. The findings are depicted in Figure 1. Further 

information on the alignment optimisation model (including factor loadings, indicator intercepts, 

factor means and variances, and the factor covariation of warmth and competence) are provided in 

Table SM3 in the Online Supplementary Materials (for more information, see https://osf.io/y76kq/). 

Please insert Table 2 about here 

Please insert Table 3 about here 

Please insert Figure 1 about here 
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We examined differences in warmth and competence assessments between all refugee 

subgroups that had achieved acceptable baseline measurement model fit. As expected, both 

stereotype content dimensions showed statistically significant differences between refugee 

subgroups. In the following, we focus on selected group differences according to our predictions. For 

a complete list of significant differences that emerged on both warmth and competence between all 

groups, see Tables 2 and 3. 

Differences regarding implied flight motive. Regarding the implied flight motive, we 

expected that War refugees should be rated warmer than Economic refugees (Kotzur et al., 2017). In 

accordance with this expectation, War refugees (latent factor mean αW = 0.548, rank 2) scored 

significantly higher on warmth than Economic refugees (αW = -1.105, rank 10). In fact, War refugees 

received the highest warmth ratings of all refugee subgroups. In contrast, Economic refugees 

showed the lowest warmth assessments, significantly lower than any other subgroup included.  

We had not formulated any expectations regarding differences in terms of competence 

based on implied flight motive. In fact, prior research had found none (Kotzur et al., 2017). 

Unexpectedly, Economic refugees received the highest competence ratings of all refugee subgroups 

(αC = 0.559, rank 2); significantly higher than War refugees (αC = 0.015, rank 5). In sum, from all 

refugee subgroups, participants attributed the highest levels of warmth to War refugees. In 

accordance with our prediction, War refugees were rated substantially warmer than Economic 

refugees. These received the highest competence ratings of all refugee subgroups, differing 

significantly from War refugees.  

Differences regarding origin. Due to non-acceptable baseline model fit, we could not 

include Refugees from the Balkans, Iraqi Refugees and Turkish migrants into the analysis at hand. For 

refugees from African countries, acceptable baseline model fit was found for Refugees from Eritrea 

and Refugees from North Africa. For refugees from Middle Eastern countries, acceptable baseline 

model fit was found for Syrian refugees and Afghan refugees. Therefore, we compared these groups. 

Based on previous research on the stereotype content of immigrant subgroups of different countries 
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and regions of origins conducted in Switzerland and the U.S. (Binggeli et al., 2014b; Lee & Fiske, 

2006), we expected that refugees from African countries should be rated warmer than refugees 

from Middle Eastern countries.  

Our expectations for warmth were not confirmed: Syrian refugees (Middle Eastern country) 

received the highest warmth ratings (αW = 0.000, rank 4) from all subgroups that indicated a region 

or country of origin; significantly higher than Afghan refugees (αW = -0.375, rank 7, Middle Eastern 

country), Refugees from Eritrea (αW = -0.335, rank 6; African country), and Refugees from North 

Africa (αW = -0.854, rank 9; African region). Refugees from Eritrea (African country) and Afghan 

refugees (Middle Eastern region) were rated significantly warmer than Refugees from North Africa 

(African region). Thus, contrary to our assumption, refugees from Middle Eastern countries were 

rated warmer than or non-significantly different in warmth from refugees of African origin.  

In terms of competence, we expected that refugees from Middle Eastern countries should 

be rated as more competent than refugees from African countries (Binggeli et al., 2014b; Lee & 

Fiske, 2006). Our expectations were confirmed: Syrian refugees (Middle Eastern country) received 

highest competence ratings (αC = 0.216, rank 3), non-significantly different to Afghan refugees (αC = -

0.018, rank 7; Middle Eastern country), but significantly higher than Refugees from Eritrea (αC = -

0.214, rank 8; African country) and Refugees from North Africa (αC = -0.348, rank 9; African region). 

Afghan refugees (Middle Eastern country) were rated significantly more competent than Refugees 

from North Africa (African region), but non-significantly different from Refugees from Eritrea (African 

region). In sum, regarding origin, our predictions for warmth were contradicted, for competence 

partially confirmed. Refugees from Middle Eastern countries were rated warmer or not significantly 

different in warmth compared to refugees from African countries, and partially more competent 

than refugee subgroups of African origin.  

Differences regarding religious affiliation. We anticipated that Muslim refugees should be 

rated less benevolently than Christian refugees, i.e., receive lower warmth and competence ratings. 

Unfortunately, we were unable to test this expectation, since we had to exclude Christian refugees 
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from our analyses due to non-acceptable baseline model fit. Nonetheless, the results did reveal that 

Muslim refugees were among the groups that received comparatively low warmth ratings (αW = -

0.639, rank 8), providing indirect evidence for a depreciation of Muslim refugees relative to other 

refugee subgroups. Muslim refugees were however rated comparatively high in competence (αC = 

0.043, rank 4). Thus, we found evidence that Muslim refugees were generally depreciated – at least 

on the warmth dimension – although we were unable to contrast Muslim refugees with Christian 

refugees.   

Differences to reference groups. We were also interested in identifying the refugee 

subgroups’ locations within the warmth by competence space in relation to societal reference 

groups. Elderly people, Homeless people, and generic Refugees were eligible for analysis, while 

Germans and Rich people had to be discarded due to non-acceptable model fit. Regarding warmth, 

we assumed Elderly people, a group particularly high on warmth (Fiske, 2018), to score highest of all 

groups – an assumption that was supported empirically. All groups received significantly lower 

warmth ratings than Elderly people (αW = 1.931, rank 1). Asbrock (2010) found “foreigners” to be 

rated similar in warmth to “the homeless”.  Similarly, Homeless people (αW = -0.108, rank 5), showed 

non-significantly different warmth ratings from generic Refugees (αW = 0.000, rank 3). Yet, we found 

significant differences in warmth ratings of Homeless people to particular refugee subgroups in both 

directions: Homeless people were rated significantly less warm than War refugees, but significantly 

warmer than Afghan refugees, Muslim refugees, Refugees from North Africa and Economic refugees. 

Regarding generic Refugees, subgroups that were rated significantly less warm were Refugees from 

Eritrea, Afghan refugees, Muslim refugees, Refugees from North Africa, and Economic refugees.  

For competence, we assumed Homeless people to show lowest competence assessments. 

This expectation was empirically supported, as Homeless people (αC = -0.733, rank 10) indicated 

significantly lower competence ratings than any other social group. Surprisingly, all refugee 

subgroups received significantly lower competence ratings than Elderly people (αC = 1.301, rank 1), a 

group that has also been associated with low competence (Fiske, 2018). Generic Refugees (αC = 
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0.000, rank 6) were rated significantly less competent than Economic refugees and significantly 

higher in competence than Refugees from North Africa (αC = -0.348, rank 9).8  

In sum, participants rated refugee subgroups overall less warm than Elderly people, a 

reference group that had been shown to score particularly high on warmth. Most subgroups were 

rated less warm than generic Refugees; only War Refugees were rated warmer. Refugees were rated 

non-significantly different in warmth compared to Homeless people, the reference group scoring 

particularly low on warmth. Whereas all subgroups were rated less competent than Elderly people, 

all groups were rated more competent than Homeless people, both low competence reference 

groups.   

Discussion 

 This paper provided multiple insights in the contemporary stereotype content of 

refugees in Germany. We contributed by investigating the stereotype content of refugee subgroups 

in the SCM framework and applying state-of-the-art methods appropriate for comparing latent 

means of warmth and competence. Our results indicated that the stereotype content depended on 

the refugee subgroup in question. Our research thereby contributed to a growing body of literature 

that shows that stronger nominal differentiations of groups can lead to distinct stereotype content 

(Binggeli et al., 2014a, 2014b; Bye et al., 2014; Clausell & Fiske, 2005; Eckes, 2002; Lee & Fiske, 

2006).  

Stereotype Content of Refugee Subgroups in Germany 

Prior research identified many dimensions along which refugees may be categorised into 

subgroups (Bansak et al., 2016; Ditlmann et al., 2016; Kotzur et al., 2017). Of those, flight motives, 

country or region of origin, and religious affiliation emerged as meaningful organisers of the social 

perception of refugee subgroups in our research. By asking participants to freely nominate 

subgroups of refugees within a society, we complemented previous research that has focused on 

researcher-generated subgroup dimensions (Bansak et al., 2016; Ditlmann et al., 2016; Kotzur et al., 

2017).    
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As for flight motives, our results regarding warmth were in line with previous research and 

our corresponding expectations (Kotzur et al., 2017). War refugees were rated highly on warmth; in 

fact, higher than any other refugee group, indicating high levels of benevolence (Cuddy et al., 2007). 

In contrast, Economic refugees were rated less warm (the least warm of all refugee subgroups), 

indicating perceptions of threat and competition, and thus elevated risk to become recipients of 

agony and outright rejection (Cuddy et al., 2007). Inconsistently with prior research that found no 

significant difference in competence ratings between both subgroups (Kotzur et al., 2017), Economic 

refugees received higher competence ratings than War refugees. Indeed, Economic refugees 

received the highest competence ratings of all refugee subgroups. These findings indicate that 

Economic refugees are seen as particularly capable of enacting their intentions (Fiske et al., 2002). 

Thus, in combination with the finding that this subgroup also rated the lowest warmth ratings 

suggests that Economic refugees are perceived as relatively skilled to enact their relatively harmful 

goals towards German society. 

As for the country of origin, we expected that refugees from African countries and regions 

were rated warmer and less competent than refugees from Balkan or Middle Eastern countries 

(Binggeli et al., 2014b; Lee & Fiske, 2006). Whereas our expectations for competence were partially 

supported by the data (Refugees from Eritrea and Refugees from North Africa were rated less 

competent than Syrian refugees; Refugees from North Africa (yet not Refugees from Eritrea) were 

rated less competent than Afghan refugees), our expectations for warmth were not. Warmth 

assessments did either not differ significantly between these refugee groups (Afghan refugees and 

Refugees from Eritrea), or the differences were in the opposite direction (Syrian refugees were rated 

more highly on warmth than Refugees from Eritrea and Refugees from North Africa). These 

unexpected findings may be related to the general observation that outgroup perceptions, 

particularly for racial, ethnic, and religious groups, can be context specific (Fiske, 2017). Thus, 

findings from other country contexts on immigrant groups do not necessarily need to be applicable 

to Germany. For instance, some Middle Eastern countries are regions of armed conflicts, such as 
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wars and civil wars (Sørli, Gleditsch, & Strand, 2005). When people think about refugees fleeing from 

war, many Germans first think about refugees from Middle Eastern countries, especially Syria 

(Kotzur et al., 2017). Since our results showed that refugees fleeing from wars and armed conflicts 

were rated warmer than refugees that flee for other reasons, it may thus not be surprising that 

Syrian refugees and Afghan refugees, fleeing from war-ridden zones, were rated non-significantly 

different in warmth or even warmer than refugees from African regions. Moreover, the research we 

based our expectations on used labels referring to larger geographical units (e.g., Africa, Middle East; 

Binggeli et al., 2014b; Lee & Fiske, 2006), whereas we referred to specific subregions (e.g., North 

Africa) and countries (e.g., Syria, Afghanistan) within these geographical units. Just like overall 

perceptions of generic social groups do not necessarily correspond to subgroup perceptions, 

perceptions of groups from larger geographical units may not correspond to perceptions of specific 

subgroups within these regions. Two findings supported this conclusion: The finding that two African 

groups, namely Refugees from North Africa and Refugees from Eritrea, were rated significantly less 

warm than the groups from the Middle Eastern countries, and the finding that subgroups stemming 

from the same geographical region also differed in their stereotype content.  

Moreover, note that Homeless people were usually perceived as among “the lowest of the 

low” (Fiske, 2018, p. 68; see also Asbrock, 2010, for a German sample), receiving the lowest warmth 

and competence scores. Our results showed, however, that Refugees from North Africa were rated 

lower on warmth, while also being rated low on competence. Thus, refugees from this region 

appeared to be among the most despised subgroups we have investigated in our study. This 

depreciation may potentially relate to perceptions of particularly high levels of threat emanating 

from Refugees from North Africa after nationwide media reports associating this subgroup with 

serious criminal offences (e.g., Drüeke, 2016; Hackensberger et al., 2016).    

As for religious affiliation, we expected that Muslim refugees would be rated less 

benevolently than Christian refugees (“The Fiske lab”, n.d.). Although we had to exclude Christian 

refugees from our analyses, we found that Muslim refugees had an overall rather low rank in the 
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warmth rating. Muslim refugees were also rated significantly less warm than generic Refugees. Both 

findings provide indirect evidence for a depreciation of refugees based on their belief – in line with 

findings that Muslim refugees would be granted asylum less often if participants were to decide 

(Bansak et al., 2016). Overall, then, our findings are highly compatible with societal discourses on 

refugees and provide an explanation of differential treatment of subgroups with different flight 

motives (n-tv, 2016), region or country of origin (Hackensberger et al., 2016), and religion (“CSU will 

christliche Zuwanderer bevorzugen”, 2016).  

We found slightly more observable differences between refugee subgroups on the warmth 

compared to the competence dimension. An explanation may be that whereas different subgroups 

of refugees were associated with different levels of threat and competition (predictors of warmth; 

Fiske et al., 2002; Kervyn et al., 2015), refugees may have been perceived as a low status, and thus 

low competence immigrant group (Fiske et al., 2002); a perception that additionally specified 

characteristics could hardly change. Indeed, institutionalised barriers and restrictions to access to 

the labour market (“Access to the labour market”, 2018), education, (“Access to education”, 2018) 

and other sources of status may limit the extent in which subgroups might be perceived differently 

on this dimension. Low status, then, may be a common and defining feature of all refugee groups we 

investigated.  

Indeed, the analysis of the relative location to societal reference groups in the warmth by 

competence space corroborates this interpretation. We expected that refugee groups were rated 

relatively low on both warmth and competence. Our results confirmed the assumption that refugee 

subgroups are rated less warm than Elderly people, a high warmth-low competence reference group. 

Moreover, our results confirmed the assumption that refugee subgroups are rated more competent 

than Homeless people, a low warmth-low competence group. Thus, overall, the cultural stereotypes 

of refugee subgroups ranged from the low warmth-low competence area (that is, around the low 

warmth-low competence group Homeless people; see also Asbrock, 2010) up to the high warmth-

low competence quadrant (that is, close to Elderly people, see also Asbrock, 2010).  
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The relative location within the warmth by competence space does not only hint at 

differential levels of threat, competition, and status associated with refugee subgroups, but also 

differential emotional and behavioural intentional consequences (Cuddy et al., 2007). That is, 

refugee subgroups are likely targets of either elevated contempt and harming intentions, or targets 

of pity and facilitative intentions, depending on their warmth and competence perceptions (high 

warmth-low competence or low warmth-low competence; Cuddy et al., 2007). As such, our analyses 

provide a first step towards identifying subgroups running elevated risks of becoming targets of 

hostility and aggression that allows for target group-specific social interventions to improve 

receiving society-refugee relations. 

Methodological Advances of SCM Research 

A further contribution of our work was that we applied recent and sophisticated methods to 

the study of stereotype content and social perception in general: By using latent variable modelling 

instead of analyses based on observed means, which is the dominant approach in previously 

published SCM literature, we computed warmth and competence scores corrected for measurement 

error (Cai, 2012), thus increasing reliability of our findings. Moreover, by using the alignment 

optimisation procedure, we also greatly strengthened the validity of our findings (Asparouhov & 

Muthén, 2014). Surprisingly, the basic factor structure could not be established in six out of 16 cases, 

indicating that the two stereotype content dimensions proposed by the SCM could not be replicated 

empirically in all cases. If we had relied on observed variable analysis, this fact would have remained 

unnoticed, which might have resulted in comparisons of scale values that would not have validly 

represented equal warmth and competence constructs in some cases – the well-known “comparing 

apples with oranges”-problem. Thus, our procedure safeguarded us from erroneously including 

measures in our final analysis that did not fulfil the basic criteria for mean comparisons, and 

ultimately protected us from drawing inappropriate conclusions regarding mean differences in 

warmth and competence ratings across social groups.  
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Using confirmatory baseline modelling resulted in substantial data reduction, which in turn 

decreased the information and deductions we were able to present. Thus, our and others’ MGCFA 

findings suggest that measurement invariance is no naturally occurring scale characteristic (Janssen 

et al., 2015), and, consequently, should be examined carefully in all instances in SCM research. Given 

the novelty of applying confirmatory latent modelling procedures in SCM research, we can only 

speculate why some groups did not fit the baseline model. One implication would be that the global 

claim of the “generality across place, levels, and time” (Fiske, 2018, p. 67) of stereotype content 

dimensions may not be upheld without (to date unknown) boundary conditions. Therefore, we 

strongly recommend the increased usage of latent modelling approaches in future SCM research to 

cast more light on these questions and thus strengthen the empirical foundation of the theoretical 

framework of the SCM. We want to emphasize that we do not wish to devalue the vast body of prior 

SCM literature that has contributed to the knowledge about social perception in important ways. To 

the contrary – we hope that our contribution helps the field to move forward; towards more robust, 

valid and authentic research demanded for in the light of the “crisis of confidence” in psychology 

(Kruglanski et al., 2017, p. 1). 

Applying the alignment optimisation procedure to generate latent mean values apt for 

meaningful cross-group comparison appears to be a promising approach: Compared to manually 

establishing scalar measurement invariant models in an MGCFA, the alignment optimisation is less 

cumbersome and produces partial measurement invariant results that are not based on the 

individual decision of a researcher. In line with recent criticism towards the unduly strictness of the 

MGCFA approach (Muthén & Asparouhov, 2013), the alignment optimisation has less stringent 

prerequisites, thus producing an optimised approximate measurement invariance pattern when 

approaches like MGCFA failed (Asparouhov & Muthén, 2014; Cieciuch et al., 2018). Alignment 

optimisation is especially advantageous when large numbers of groups are to be compared – given 

that this is usually the case in SCM research, we feel that this approach is very promising for 

following SCM studies. 
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Limitations and Future Directions 

 We were not able to establish a baseline measurement model for more than 35% of groups. 

This is astounding given that we used warmth and competence scales that had been used in SCM 

studies in the German context before (e.g., Asbrock, 2010; Eckes, 2002; Kotzur et al., 2017) and that 

were developed directly from the original SCM scales (see Eckes, 2002). We attribute this loss of 

data to the more rigorous statistical analyses we applied compared to previously published research 

(but see Janssens et al., 2015; Stanciu et al., 2017), thus increasing our findings’ validity. The baseline 

model fit of the social groups might be improved through adapted warmth and competence scales: 

Firstly, including more items that tap into warmth and competence may enhance the reliability of 

the scales, and may allow ad-hoc adjustments (e.g., excluding certain items that underperform) to 

include more social groups in our analyses. We are aware that this strategy would put a strain on the 

overall number of groups that can be studied within one survey. However, since a higher number of 

groups does not help to produce more insights when their scores cannot be compared, we would 

like to encourage future research to increase the numbers of items when measuring warmth and 

competence.  

What is more, the established competence items tap mainly into economic and professional 

competence (“competitive”, “competent”, “independent”).  However, other competence areas may 

be more associated with competencies of refugee groups, including withstanding threats to their 

survival, such as very adverse living conditions in their regions of origins, or conditions while 

migrating. Thus, future research could explore whether our findings replicate with items tapping into 

other competence areas.  

From its beginnings, stereotype content has been measured as a rating of how much 

participants assume a social group is viewed by most society members (Fiske et al., 2002). This 

strategy aims both at assessing cultural stereotypes shared by most members of a society, and at 

reducing social desirability bias in the data (Fiske et al., 2002). Nonetheless, this approach calls for 

cautious interpretation, as the results do not need to translate directly into participants’ personal 
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perceptions of social groups, but rather display what participants believe how most Germans 

perceive groups. Thus, our results must not be understood as individual expressions of stereotypes. 

Although cultural and individual stereotypes may differ from each other (Ashmore & Del Boca, 

1981), these potential deviations have not yet been systematically evaluated in the SCM framework. 

Especially in the important context of the social perception of (subgroups of) refugees, such a direct 

comparison appears a worthy goal of future research.  

Further limitations relate to the sample composition: Like in numerous SCM studies and 

comparative research before us (Asbrock, 2010), we based our research on (typically young and 

liberal) student samples of two specific universities. Previous research found that student samples, 

as well as representative samples, support the SCM structure (Fiske, 2015): Both student and 

representative samples lead to similar conclusions regarding the shared perception of social groups 

within a given society. Nonetheless, we would welcome studies that base their research on large 

representative samples to test whether this is also the case stereotype content of refugee 

subgroups.  

Similar to prior research in this domain, we used a cross-sectional design. Although such 

designs are efficient to investigate the social perceptions of groups at a given time, they do not 

provide any indication regarding the stability of findings. The stereotype content of groups might 

change over time for several reasons; one of them being that intergroup contact with refugee 

groups can help to enhance warmth and competence assessments (Kotzur, Schäfer, & Wagner, 

2018) - that is ever more likely to occur in refugee-receiving countries like Germany (Bundesamt für 

Migration und Flüchtlinge, 2019). Thus, we recommend the repeated assessment of social 

perception of refugee subgroups in Germany, ideally on a longitudinal basis. 

As previously stated, SCM findings from one country context do not necessarily need to 

generalize to another (“The Fiske lab”, n.d.). Moreover, some researchers found within-country 

regional differences in the endorsement of warmth and competence of social groups (Binggeli et al., 

2014a; Stanciu et al., 2017). Although our data stemmed two different research sites within 
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Germany, we found no such differences between samples (see additional analyses), although power 

for such comparative analyses was admittedly limited (ng < 100 for some of the samples; Asparouhov 

& Muthén, 2014). Therefore, we encourage future studies investigating the social perception of 

refugee subgroups in other countries that are both destinations and origins of refugees, as well as 

potential within-country differences of the social perception of refugees. Such studies would further 

the understanding of the particularities of the social perception of this social group of high social 

relevance within and across cultures and nations. 

Conclusion 

In this study, we investigated the stereotype content of subgroups of refugees in Germany. 

Generic refugees were rated as lacking warmth and competence. Subgroup assessments differed 

significantly, depending on the insinuated flight motive, region or country of origin, or religious 

affiliation. Overall, the subgroups’ warmth and competence ratings ranged from low warmth/low 

competence to high warmth/low competence. We produced these insights using alignment 

optimisation, an appropriate state-of-the-art method to compare multiple latent means. Given its 

relative user-friendliness and more realistic approach to measurement invariance compared to 

conventional methods, we hope will be adopted by others in this research field.  
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Footnotes 

1 In German: “Kriegsflüchtling”, a term commonly used in Germany to refer to people that 

seek refuge due to war and civil war. 

2 In German: “Wirtschaftsflüchtling”, a term commonly used in Germany to refer to people 

that seek refuge due to economic hardship. 

3 We calculated differences for these social groups based on the information Binggeli et al., 

(2014b) provided in Table 1, p. 128. 

4 Although the authors are fully supportive of the aims and strategies for study 

preregistration of the Center for Open Science and other initiatives, we refrained from pre-

registering these predictions as (I) they mostly stem from published research that was not based on 

the Stereotype Content Model framework (except for Kotzur et al., 2017) or that partially relied on 

the more general target groups (immigrants; Binggeli et al., 2014b, Lee & Fiske, 2006); and (II) due to 

the descriptive (i.e., with reference to the relative location of refugee subgroups compared to 

reference groups in the two-dimensional SCM framework) and exploratory (i.e., with reference to 

what societally relevant refugee subgroups would be generated) character of the study at hand. 

5 In both subsamples, we excluded participants that provided answers for 50% or less of the 

variables (n1 = 6; n2 = 46), that were multivariate outliers as identified by Mahalanobi’s distance (n2 = 

13), identified with at least one of the surveyed outgroups (n1 = 3; n2 = 11), had non-German 

nationality (n1 = 1; n2 = 6), or did not reside mainly in the respective area where the university was 

located (n1 = 4; n2 = 1).  

6 The subsample 1 was 81.0% female, 1.3% other; ; Mage = 23.49 years, SDage = 4.76, Minage = 

19, Maxage = 50; 98.7% University students, 1.3% other; 88.6% without migration background. The 

subsample 2 was 68.6% female, 1.6% other; Mage = 24.52 years, SDage = 4.57, Minage = 19, Maxage = 

50; 94.1% University students, 6.0% other; 83.2% without migration background, 1.1% missing; 0.5% 

missing nationality. 
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 7 For Homeless people, the intercepts of the competence item “independent” as well as the 

warmth item “likeable” were non-invariant. 

8 Although the sample size is very low for such analyses (below n = 100 for subsample 1; 

Asparouhov & Muthén, 2014), we conducted all presented analyses also in each of the subsamples 

separately to rule out that the social perception of investigated groups differed systematically 

between sampling sites. The findings can be found in Tables SM6 and SM7 (for the baseline 

measurement model fit of all social groups in subsample 1 and 2, respectively), Tables SM8 and SM9 

(for the results of the alignment optimisation approach for warmth and competence, respectively), 

Table SM10 (for further information on the alignment optimisation model) in the online 

supplementary material: https://osf.io/y76kq/. The analysis output can be found in the folder 

“Additional analysis: Separated for research location”, e.g., https://osf.io/4h75y/. No substantial 

differences emerged when comparing warmth and competence ratings of the same subgroups 

across subsamples. Thus, these additional analyses supported the findings presented above, lending 

further support for the robustness of our findings.  
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Tables and Figures 

Table 1 

Single Group Confirmatory Factor Analysis Model Fit  

# Group N χ2 df p χ2/df RMSEA SRMR CFI 

1 Refugees 264 18.008 8 .021 2.251 .069 .037 0.975 

2 Christian Refugees 188 18.859 8 .016 2.357 .085 .048 0.955 

3 Syrian Refugees 188 11.104 8 .196 1.388 .045 .033 0.991 

4 Germans 264 27.566 8 <.001 3.446 .096 .043 0.940 

5 Turkish Migrants 264 24.084 8 .002 3.011 .087 .035 0.967 

6 Muslim Refugees 264 11.808 8 .160 1.476 .042 .030 0.991 

7 Afghan Refugees 188 15.376 8 .054 1.922 .070 .039 0.977 

8 Rich People 264 38.872 8 <.001 4.859 .121 .068 0.881 

9 War Refugees 174 7.219 8 .513 0.902 .000 .029 1.000 

10 
Refugees from the 

Balkans 
174 23.923 8 .002 2.990 .107 .044 0.953 

11 Iraqi Refugees 174 30.485 8 <.001 3.811 .127 .057 0.929 

12 Elderly People 264 15.995 8 .043 1.999 .062 .040 0.969 

13 
Economic 

Refugees 
166 11.044 8 .199 1.381 .048 .035 0.988 

14 
Refugees from 

Eritrea 
166 3.145 8 .925 0.393 .000 .019 1.000 

15 
Refugees from 

North Africa 
166 3.226 8 .917 0.403 .000 .017 1.000 

16 Homeless People 264 20.019 8 .010 2.502 .075 .038 0.962 

Note. N = Number of participants; df = degrees of freedom; p = probability value; RMSEA = root 
mean square error of approximation; SRMR = standardized root mean square residual; CFI = 
comparative fit index. Acceptable model fit is indicated if all following requirements were fulfilled: 
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χ2/df < 3; RMSEA < .08; SRMR < .10; CFI > .95 (Schermelleh-Engel et al., 2003). Christian refugees, 
Germans, Turkish migrants, Rich people, Refugees from the Balkans, and Iraqi refugees indicated 
poor model fit. 
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Table 2 

Rank Order of Latent Mean Values for Warmth Assessment Across Social Groups  

Rank # Group 

Latent Mean 

Value 

Groups with Significantly 

Smaller Factor Means 

1 12 Elderly People 1.931 9, 1, 3, 16, 14, 7, 6, 15, 13 

2 9 War Refugees 0.548 1, 3, 16, 14, 7, 6, 15, 13 

3 1 Refugees† 0.000 14, 7, 6, 15, 13 

4 3 Syrian Refugees 0.000 14, 7, 6, 15, 13 

5 16 Homeless People  -0.108 7, 6, 15, 13 

6 14 Refugees from Eritrea  -0.335 6, 15, 13 

7 7 Afghan Refugees -0.375 6, 15, 13 

8 6 Muslim Refugees -0.639 13 

9 15 Refugees from North Africa  -0.854  

10 13 Economic Refugees -1.105  

Note. Significance testing was conducted at a 5% significance level (two-sided). †Due to the fixed 
alignment optimisation model, this mean value was constrained to be zero. 
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Table 3 

Rank Order of Latent Mean Values for Competence Assessment Across Social Groups  

Rank # Group 

Latent Mean 

Value 

Groups with Significantly 

Smaller Factor Means 

1 12 Elderly People  1.301 13, 3, 6, 9, 1, 7, 14, 15, 16 

2 13 Economic Refugees 0.559 3, 6, 9, 1, 7, 14, 15, 16 

3 3 Syrian Refugees 0.216 14, 15, 16 

4 6 Muslim Refugees 0.043 14, 15, 16 

5 9 War Refugees 0.015 15, 16 

6 1 Refugees† 0.000 15, 16 

7 7 Afghan Refugees -0.018 15, 16 

8 14 Refugees from Eritrea -0.214 16 

9 15 Refugees from North Africa -0.348 16 

10 16 Homeless People -0.733  

Note. Significance testing was conducted at a 5% significance level (two-sided). †Due to the fixed 
alignment optimisation model, this mean value was constrained to be zero. 
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Figure 1. Latent warmth (Y-axis) and competence (X-axis) mean values for social groups. Scaling was 

achieved by constraining the latent mean values of warmth and competence of the group Refugees 

to zero.   

 

  

high 

high 

low 
low 



 

 
243 

Supplementary Materials for Manuscript # 3 

The supplementary materials for Manuscript # 3 are stored in the Open Science Framework, 

see https://osf.io/5j7t6/.  

They include:  

• The used questionnaire of the main study; 

• The open answers of the pilot study; 

• An overview of the allocation of the target groups to the planned missingness 

design; 

• Overall sample descriptive statistics; 

• A detailed overview of the estimated parameters in the alignment optimisation 

procedure; 

• Target-group-specific descriptive statistics and intercorrelations of the warmth and 

competence indicators; 

• Warmth and competence scale intercorrelations between the different target 

groups; 

• Sample-specific confirmatory factor analysis results; 

• Results of the alignment optimisation procedure for both samples separately; 

• A detailed overview of the estimated parameters in the alignment optimisation 

procedure for both samples separately; 

• Analysis outputs for all analysis reported in the manuscript; 

• Analysis outputs for the additional analysis separating both samples. 

 

  

https://osf.io/5j7t6/
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Preregistration for Manuscript # 4 

The preregistration was competed using an AsPredicted template on April 27, 2020. 

OSF preregistration link: https://osf.io/pmjgf/?view_only=353ea72e07fc4cb7b33b0beba8fe4842  

Have any data been collected for this study already? Note: 'Yes' is a discouraged answer for this 

preregistration form.  

• Yes, we already collected the data.  

• No, no data have been collected for this study yet.  

• It's complicated. We have already collected some data but explain in Question 8 why 

readers may consider this a valid pre-registration nevertheless.  

What's the main question being asked or hypothesis being tested in this study? (optional) 

The present research project will investigate the social perception of different occupational 

groups and occupation-related social groups in Germany applying the Stereotype Content Model 

(SCM; Fiske et al., 2002). The SCM proposes that the social perception of social groups in general can 

be attributed to evaluations on two fundamental dimensions, which are warmth (i.e., the intentions 

of the other group; Fiske et al., 2007), and competence (i.e., the ability to act on those intentions; 

Fiske et al., 2007). The surveyed occupational and social groups are: Bankers, child care workers, 

craftsmen, farmers, firefighters, hospital and elderly care nurses, judges, physicians, police officers, 

politicians, retirees, teachers, and unemployed people (all using gender-neutral labels).  

In the tradition of previous SCM literature, our research focusses on the exploration of latent mean 

differences in social perception of the surveyed occupational and social groups in the two-

dimensional warmth and competence space. More specifically, we formulate the following 

expectations:  

• E1: The used items will allow for latent modelling of warmth and competence 

factors, which is expressed in acceptable model fits of confirmatory factor analyses 

of the warmth and competence measurement model in all surveyed occupational 

and social groups.  

https://osf.io/pmjgf/?view_only=353ea72e07fc4cb7b33b0beba8fe4842
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• E2: There will be significant latent mean differences in perceived warmth and 

competence between the surveyed occupational and social groups (Fiske et al., 

2002). 

Previous SCM studies have identified well-investigated “typical” social groups which score in 

all four extremes of the two-dimensional warmth-competence-space. The “typical” groups and their 

expected locations are: “Physician” for high warmth - high competence (e.g., Asbrock, 2010; He et 

al., 2019), “retirees” for high warmth - low competence (e.g., Asbrock, 2010; Eckes, 2002), “bankers” 

for low warmth – high competence (e.g., He et al., 2019), and “unemployed people” for low warmth 

– low competence (e.g., Asbrock, 2010, He et al., 2019). These “typical” groups will serve as anchor 

groups in our research, against whose ratings we will compare the ratings of all other occupational 

groups. Given these previous findings, we further formulate the following expectations:  

• E3: The social group “retirees” will be rated high in warmth and low in competence 

compared to the other surveyed occupational and social groups.  

• E4: The social group “unemployed people” will be rated low in both warmth and 

competence compared to the other surveyed occupational and social groups. 

• E5: The occupational group “physicians” will be rated high in both warmth and 

competence compared to the other surveyed occupational and social groups. 

• E6: The occupational group “teachers” will be rated high in both warmth and 

competence compared to the other surveyed occupational and social groups and 

will not show significant differences in terms of warmth and competence compared 

to “physicians”. 

• E7: The occupational group “politicians” will be rated less positive in warmth 

compared to “physicians”, “teachers” and “retirees” (Eckes, 2002; Wagner et al., in 

press).  

Concerning the occupational group “politicians”, conflicting evidence has been presented 

concerning the perceived competence: While Eckes (2002) found relatively high competence ratings, 
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Wagner et al. (in press) found very low competence ratings. Thus, the competence rating of 

politicians, as well as the ratings of the remaining occupational groups in terms of both warmth and 

competence, will be explored openly without previous expectations. 

Describe the key dependent variable(s) specifying how they will be measured. (optional) 

Our key dependent variables are the warmth and competence ratings of the different 

occupational and social groups. We will assess warmth and competence from a societal perspective 

(i.e., “from the perspective of most Germans”; Fiske et al., 2002). Warmth and competence will be 

measured by four semantic differential scales with five points respectively: For warmth, the items are 

the German equivalents of “honest - dishonest”, “friendly - unfriendly”, “good-natured - ill-natured”, 

“warm - cold”; for competence, the items are the German equivalents of “thorough – careless”, 

“competent - incompetent”, “hard-working - lazy”, “efficient - inefficient”. These items are an adapted 

and extended version of the German SCM scale by Asbrock (2010).  

How many and which conditions will participants be assigned to? (optional) 

The survey does not contain any experimental manipulation requiring participants’ 

assignment into different conditions. However, to reduce participants’ strain, we will apply a 

planned-missing-data design (three-form design; Graham, 2009; Graham et al., 2006), which 

allocates participants to different conditions in which a subset of occupational and social groups was 

excluded, thus reducing the survey length. All participants will rate the four anchor groups (i.e., 

“physicians”, “banker”, “retirees”, “unemployed people”). The combination of the remaining 

occupational groups into excluded subsets is as follows: (1) “craftsmen”, “firefighters” and “police 

officers”; (2) “hospital and elderly care nurses”, “child care workers” and “judges”; (3) “teachers”, 

politicians”, and “farmers”.  

Specify exactly which analyses you will conduct to examine the main question/hypothesis. 

(optional) 

We aim to assess mean value differences, thus correcting for measurement error. Thus, our 

analyses will include the following steps:  
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1. Confirmatory factor analyses of the measurement models will be computed for each 

occupational and social group separately. The measurement model will include a 

latent warmth and a latent competence factor which may be correlated with each 

other, and which each load onto the observed indicator items listed above. No cross-

loadings or residual covariations will be allowed. Acceptable model fit will be based 

on the criteria of Schermelleh-Engel et al. (2003): Root mean standard error of 

approximation (RMSEA) < .08, standardised root mean square residual (SRMR) < .10, 

comparative fit index (CFI) > .95.  

2. All occupational and social groups with acceptable baseline model fit will be 

subjected to the fixed alignment optimization procedure (Asparouhov & Muthén, 

2014). Alignment optimization serves the dual purpose of discovering the most 

optimal pattern of scalar measurement invariance (thereby assuring comparability 

of the measurement models as a precondition of latent mean value comparison, 

Davidov et al., 2014) as well as computing latent mean value differences in warmth 

and competence for all occupational and social groups. The findings will be assumed 

to be acceptable if the presented alignment solution features less than 25% non-

invariant parameters (Asparouhov & Muthén, 2014).  

Describe exactly how outliers will be defined and handled, and your precise rule(s) for excluding 

observations. 

The data will be screened for implausible values, which will be coded as missing data. Uni- or 

multivariate outlier values will not be examined; instead, we will use a robust maximum likelihood 

estimator (MLR in Mplus) to account for non-normality and non-independence in the data (Muthén 

& Muthén, 1998-2017). What is more, participants will be asked at the beginning if they identify with 

one or more of the surveyed occupational and social groups: If participants indicate to self-identify 

with one of the surveyed groups, we will exclude the ratings of that particular group (pairwise 

deletion) to avoid potential ingroup bias.  
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How many observations will be collected or what will determine the sample size? No need to 

justify decision, but be precise about exactly how the number will be determined. (optional) 

We will survey a minimum of 300 participants (i.e., at least 200 observations per 

occupational and social group due to the planned-missingness design), as this is an adequate sample 

size to conduct the alignment optimization procedure (Asparouhov & Muthén, 2014). 

Anything else you would like to pre-register? (e.g., data exclusions, variables collected for 

exploratory purposes, unusual analyses planned?) (optional) 

Treatment of missing data 

We might explore the usage of multiple imputation to fill the missing data points created by 

the planned-missingness design. This is dependent on the compatibility of multiple imputed data 

with the subsequent analyses. 

Exploration of clustering 

Many prominent SCM studies (e.g., Asbrock, 2010; Eckes, 2002; Fiske et al., 2002) present k-

means cluster analyses to identify clusters of social groups which are perceived similar in terms of 

warmth and competence and which are distinct from other social groups in other clusters. We might 

explore the applicability of equivalent latent analyses, such as latent profile analyses or factor 

mixture models.  

Exploration of robustness effects 

We might explore the robustness of our findings by comparing the results of a sample in 

which ingroup-bias is reduced (i.e., by excluding the ratings of self-identified social or occupational 

groups) against the results of the whole sample. This is based on the reasoning of Fiske et al. (2002) 

that the used societal perspective reflects societally shared rather than personal stereotypes, which 

are not affected by ingroup bias. 

Additional variables in the survey 

Additionally to the warmth and competence measures for the different occupational and 

social groups, the survey will contain a number of demographic information as well as two items 
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assessing the gender typicality of the surveyed occupational groups. These variables are irrelevant 

for the study at hand.  

Pilot test to identify occupational groups 

The surveyed occupational and social groups were chosen based on a literature review, a 

pilot study, and due to current political and societal relevance in Germany (see procedure in Fiske et 

al., 2002).  

Sample and recruitment 

The data will be collected using an Unipark online survey targeting a heterogeneous adult 

sample. Participants will be compensated for their participation by donating 50ct to one of four 

charity organisations of the participants’ choice.  

The usage of the word “expectation” 

When formulating the research questions, we chose the term “expectation” instead of the 

more commonly used terms “hypothesis” or “exploratory question”. The reason for that is that, on 

the one hand, we evaluate the theoretical basis of our research not strong enough for strict 

hypotheses, as all referenced research has either been collected in another national context (He et 

al., 2019) or more than ten years ago in the German context (Asbrock, 2002; Eckes, 2002), and thus, 

applicability to the current German context is limited. On the other hand, the previous research is 

too manifold to justify purely exploratory research without any assumptions. 
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Abstract 

The Stereotype Content Model (SCM) is a prominent model of social perception, proposing two 

universal dimensions of evaluation: Warmth and competence. Occupational stereotypes have rarely 

been assessed in this model, though they have an important impact on how individuals experience 

gainful occupation and navigate everyday social interactions. Responding to recent methodological 

critiques regarding the SCM’s scale performance, we developed a context- adapted, well-performing 

German-language SCM scale and assessed warmth and competence ratings of 13 occupational 

groups in a heterogeneous sample. Using the alignment optimisation procedure to allow for more 

reliable latent mean value comparisons, we found occupational stereotypes to differ significantly, 

with Firefighters presenting the most favourable and Politicians and Unemployed people showing the 

least favourable evaluations. We discuss our findings in terms of their content-wise and 

methodological meaning as well as their implications for research and in occupational contexts.  

 

 Keywords: Occupational Stereotypes, Stereotype Content Model, Factor Analyses, 

Scale Development, Alignment Optimisation 
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Stereotype Content of Occupational Groups in Germany 

Theoretical Background 

The Stereotype Content Model (SCM) 

At all times, humans are required to navigate the social world. On the one hand, this involves 

constant social evaluation processes of oneself, other individuals, or social in- and outgroups. On the 

other hand, information-reduction strategies are required to avoid cognitive overload (Allport, 1954; 

Abele, Ellemers, Fiske, Koch, & Yzerbyt, 2020; Macrae & Bodenhausen, 2000). Avoidance of cognitive 

overload may be achieved through processes of categorisation and stereotyping (i.e., beliefs of 

characteristic traits of typical group members; Dovidio, Hewstone, Glick, & Esses, 2010). Individuals 

may be categorised into social groups based on a variety of characteristics, such as gender, age, race, 

and occupation (Imhoff, Koch, & Fade, 2018), and these categories are connected with specific 

attributes (i.e., stereotypes). 

The Stereotype Content Model (SCM; Fiske, Cuddy, Glick, & Xu, 2002) is a prominent model 

describing these stereotyping processes. It assesses the evaluation of different social groups from a 

shared societal perspective and, in line with various other theories of social perception, proposes 

two basic dimensions of social perception (Abele, Cuddy, Judd, & Yzerbyt, 2008; Abele & Wojciszke, 

2007; Abele et al., 2020; Yzerbyt, Provost, & Corneille, 2005). These dimensions are warmth, defined 

as the intentions of the other group, and competence, meaning the group’s ability to act on those 

intentions (Fiske, Cuddy, & Glick, 2007). Social structure predicts stereotype content, with 

competition and threat negatively predicting warmth assessments, and status positively predicting 

competence perceptions (Fiske, 2015, 2018; Fiske et al., 2002; Kervyn, Fiske, & Yzerbyt, 2015). 

Evaluations on these dimensions are assumed to be independent of each other (Fiske et al., 2007). 

Being the cognitive facet of attitudes, stereotype content is proposed to predict emotional (i.e., 

feelings of pride, envy, contempt, pity) and behavioural responses (i.e., active and passive, 

facilitative and harmful behaviour; Cuddy, Fiske, & Glick, 2007). The applications of the SCM are 

manifold, focusing mostly on the description of stereotype content of social groups of high societal 
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relevance (including, but not exclusive to occupations) in various countries (e.g., Asbrock, 2010; 

Eckes, 2002; Durante et al., 2013; The Fiske Lab, n.d.). In Germany, the SCM has been applied 

descriptively to explore the stereotype content of different social groups (e.g., Asbrock, 2010; Eckes, 

2002; Kotzur, Friehs, Asbrock, & van Zalk, 2019), as well as experimentally to compare different 

target groups or instructions (e.g., Imhoff, Woelki, Hanke, & Dotsch, 2013; Kotzur, Veit, Namyslo, 

Holthausen, Wagner, & Yemane, 2020).  

Warmth and competence have been proposed to be universal and fundamental dimensions 

of social perception “across perceivers, stimuli, cultures, and time” (Cuddy, Fiske, & Glick, 2008, p. 

137; Fiske, 2018; Fiske et al., 2007). Methodologically, this claim would be achieved if the SCM 

measures would result in warmth and competence scales that, statistically independent from one 

another, assess all kinds of target groups in all cultures and contexts validly, reliably, and 

independent of the raters’ characteristics. However, this assumption of universality was empirically 

challenged: Firstly, because the items used to assess warmth and competence often did not form 

reliable scales of acceptable dimensionality in confirmatory factor analyses (Blinded for peer review 

A, 2020; Blinded for peer review B, 2020; Kotzur et al., 2019, 2020). And secondly, because the 

statistical preconditions for meaningful (latent) mean value comparison (i.e., (partial) scalar 

measurement invariance; Vandenberg & Lance, 2000) are oftentimes not fulfilled (Blinded for peer 

review A, 2020; Blinded for peer review B, 2020; Kotzur et al., 2020). In the absence of (partial) 

scalar measurement invariance, comparisons on SCM dimensions between social groups are biased 

because the scales’ conceptual understanding, measurement units, or points of zero may differ 

between groups (Boer, Hanke, & He, 2018). These findings contradict the idea of a universal 

assessment and functioning of warmth and competence (Cuddy et al., 2008; Fiske, 2018; Fiske et al., 

2007). As a consequence, a call has been put forward for the development of well-performing 

stereotype content scales, a careful examination of the measures’ dimensionality, reliability and 

invariance, and the application of more suitable analytical approaches in Stereotype Content 

research (Blinded for peer review A, 2020). In this study, we aim to comply with this call.  
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Occupational Stereotypes 

In this article, we will focus on the stereotype content of occupational groups. In accordance 

with He and colleagues, we define occupational stereotypes as “stereotypes about the specific 

professions or jobs that people hold, as well as the individuals who are employed in those 

occupations” (He, Kang, Tse, & Toh, 2019, p. 2). These stereotypes might apply to the actors who 

self-identify or are identified by others as practitioners of a specific occupation, to the actions that 

are required by the occupational role, and the structural and organisational systems upholding the 

occupation (Anteby, Chan, & Dibenigno, 2016). A rich pool of research exists to examine 

occupational stereotypes (e.g., Abele & Petzold, 1998; Philbin, 2016; Rutjens & Heine, 2016). 

Understanding these occupational stereotypes is important for a variety of reasons: For a start, 

occupation is a meaningful part of life, as it serves to provide financial means, self-concept and 

societal standing (Crößmann & Günther, 2018). Occupational stereotypes influence self- and other-

perception, as well as impressions formed of particular occupations (Oswald, 2003); consequently, 

occupational group membership may be a relevant element of an individual’s social identity 

(Christiansen, 1999). Thus, occupational stereotypes may affect the people’s sense of self and well-

being (e.g., van Vuuren, Teurlings, & Bohlmeijer, 2015). Moreover, stereotypes predict and shape 

emotional and behavioural reactions towards occupational groups (Cuddy et al., 2007), which might 

be applied for example to identify occupations with a high risk of experiencing misconduct and 

abuse in their professional activities. Finally, stereotypes about different occupational groups may 

affect career choices (e.g., by females systematically choosing or being chosen for occupations 

stereotyped as communal, social, and caring), or predict promotion and segregation in the 

workforce (i.e., the distribution of individuals from various demographic categories across different 

occupations; He et al., 2019; Ragins & Sundstrom, 1989).  

Stereotypes in general and occupational stereotypes in particular can be assessed along a 

variety of dimensions, the principal and most frequently applied ones being gender associations and 

perceptions of status (e.g., Glick, Wilk, & Perreault, 1995; Miller & Hayward, 2006; Oswald, 2003). 
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Also, trait-based dimensions have been applied, such as hierarchy-enhancement vs. hierarchy-

attenuation (e.g., Pratto, Stallworth, Sidanius, & Siers, 1997; Sidanius, Liu, Pratto, & Shaw, 1994) or 

theoretically derived vocational personality dimensions (e.g., Holland, 1985; Hollander & Parker, 

1972). He and colleagues (2019) argued that these different dimensions show substantial 

communalities and proposed a comprehensive and parsimonious unified model of occupational 

stereotype dimensionality, which is based on warmth and competence, i.e., the Stereotype Content 

Model framework (Fiske et al., 2002). Warmth and competence correspond to two basic functions of 

behaviour (and therefore its assessment) which appear in various psychological research traditions 

and are highly relevant for the occupational context, namely, accomplishing tasks (i.e., competence) 

and forming bonds (i.e., warmth; Abele et al., 2020). Consequently, in line with He and colleagues 

(2019), we consider the SCM a suitable theoretical foundation for our research in occupational 

stereotypes. 

Previous Research Findings 

As the stereotype content of a particular group is dependent on the context of its 

assessment (e.g., Durante et al., 2013), we will focus primarily on German findings in the following, 

but we will also present relevant research from other cultural contexts. Generally, we wish to point 

out that stereotype content assessment is quite relational, i.e., the level of warmth and competence 

of one social group is determined by the relative difference in both dimensions compared to other 

social groups (rather than absolute values). As such, all findings for one particular occupational 

group are somewhat dependent on the other occupational or social groups it is compared with. 

Research on occupational stereotypes applying the SCM is limited: Eckes (2002) and Asbrock 

(2010) included some occupational or occupation-related social groups in their assessments of SCM 

dimensions for societally relevant social groups in Germany. In both instances, the occupation-

related social group Pensioners was evaluated as high in warmth and low in competence. Also, the 

occupation-related social group Unemployed people has been rated as low in competence (for 

reasons of brevity, in the following, we will refer to both Pensioners and Unemployed people as 
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“occupational groups”). However, regarding warmth, the findings of Unemployed people ranged 

between relatively high (Eckes, 2002) and low ratings (Asbrock, 2010; The Fiske lab, n.d.). Teachers 

were perceived as high in both warmth and competence (Eckes, 2002). Politicians were evaluated as 

low in warmth, and either high (Eckes, 2002) or low (Imhoff et al., 2013; Wagner, Friehs, & Kotzur, 

2020) in competence. Physicians were rated medium in warmth and high in competence (Asbrock, 

2010; Imhoff et al., 2013). Also, Child care workers, Hospital and elderly care nurses, and Teachers on 

elementary school level showed high warmth and low to medium competence ratings (Imhoff et al., 

2013). Police officers were rated as medium on both dimensions (Wagner et al., 2020). 

Two recent surveys on German occupational stereotypes applied trait dimensions which are 

strongly associated with the SCM framework. The Gesellschaft für Konsum-, Markt- und 

Absatzforschung e.V. (GfK; 2018) assessed occupational trust for different professions, an 

established sub-facet of warmth (Cuddy et al., 2008; Fiske, 2018; Stanciu, 2015). The occupational 

groups Craftspeople, Farmers, Firefighters, Hospital and elderly care nurses, Judges, Physicians, 

Police officers and Teachers were rated high on trust(worthiness), while Bankers and Politicians were 

rated low. The survey institute forsa (2019) published a survey on occupational prestige in the 

German civil service. Prestige can be considered a sub-facet of status (Abele et al., 2020), which in 

turn strongly predicts competence perceptions in the SCM (Cuddy et al., 2008; Fiske, 2018; Fiske & 

North, 2014; Kervyn et al., 2015). Forsa (2019) found high prestige ratings for the occupational 

groups Child care workers, Firefighters, Hospital and elderly care nurses, Judges, Physicians, and 

Police officers, as well as medium prestige ratings for Teachers and low evaluations for Bankers and 

Politicians.  

In the US-American context, He and colleagues (2019) assessed occupational stereotypes in 

a large sample using the SCM framework. Their findings indicate high warmth and high competence 

ratings for Physicians (referred to as “doctors”) as well as high warmth and medium competence 

ratings for the occupational groups Firefighters, Hospital and elderly care nurses (referred to as 

“nurses”), and Teachers. Child care workers and Farmers were rated as high in warmth and low in 
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competence, while Politicians were rated medium in warmth and low in competence. Unemployed 

people were rated low on both dimensions, Police officers and Craftspeople (referred to as 

“plumbers”) were rated medium on both dimensions, and Bankers (referred to as “financial 

advisors”) were rated low on warmth and high in competence.  

The Present Research 

We aim to advance the research on occupational stereotypes and the SCM in two ways: 

Methodically, by addressing methodological critiques of the SCM through the development of an 

adapted warmth and competence measure, the evaluation of the SCM’s dimensionality, as well as 

the application of advanced analytical approaches for mean value comparison with the guarantee of 

measurement invariance as a precondition for the valid interpretation of results (Asparouhov & 

Muthén, 2014; Blinded for peer review A, 2020; Vandenberg & Lance, 2000); and content-wise, by 

presenting a current overview of occupational stereotypes using a large and heterogeneous sample 

and a parsimonious and comprehensive theoretical framework (Fiske et al., 2002; He el al., 2019). To 

this end, we conducted an online survey (N = 425) assessing participants’ perceived warmth and 

competence assessments for 13 occupational groups using a new SCM scale adapted for the 

occupational context. After developing a well-performing stereotype content scale, we established 

the measurements’ meaningful comparability between the different occupational groups (i.e., 

measurement invariance; Vandenberg & Lance, 2000) and compared their warmth and competence 

mean ratings on a latent level, thus correcting for measurement error (Asparouhov & Muthén, 

2014). Our research was guided by the following expectations (E) based on previous SCM findings:  

E1: Regarding the SCM scale development, we expected the used SCM items (or a sub-

selection of these) to allow for the latent modelling of warmth and competence factors, 

which will be expressed in acceptable model fits in confirmatory factor analyses for all or 

most surveyed occupational groups (Blinded for peer review A, 2020; Blinded for peer 

review B, 2020). 
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E2: Regarding the assessment of occupational stereotypes, we expected to find significant 

variation on both warmth and competence dimensions between the surveyed occupational 

groups (Cuddy et al., 2008; Fiske et al., 2002). 

E3: More in detail, we expected to find the following patterns of warmth and competence 

assessments for the various occupational groups:  

a. For Firefighters, Hospital and elderly care nurses, Judges and Physicians, high 

evaluations of both warmth and competence (Asbrock, 2010; forsa, 2019; GfK, 2018; 

He et al., 2019; Imhoff et al., 2013); 

b. For Teachers, high warmth and medium to high competence evaluations (Eckes, 

2002; forsa, 2019; GfK, 2018; He et al., 2019; Imhoff et al., 2013);  

c. For Pensioners, high warmth and low competence ratings (Asbrock, 2010; Eckes, 

2002); 

d. For Craftspeople, Farmers and Child care workers, high warmth ratings and 

unspecified competence ratings due to competing prior findings or lack of 

authoritative evidence (GfK, 2018; He et al., 2019; Imhoff et al., 2013);  

e. For Police officers, medium ratings on both warmth and competence (He et al., 

2019; Wagner et al., 2020);  

f. For Bankers and Politicians, low warmth ratings and unspecified competence ratings 

due to conflicting prior findings (Eckes, 2002; forsa, 2019; GfK, 2018; He et al., 2019; 

Imhoff, 2013; Wagner et al., 2020);  

g. For Unemployed people, low ratings on both warmth and competence (Asbrock, 

2010; He et al., 2019). 

Methods 

This study received ethical approval from the ethics committee of the University Koblenz-

Landau on March 25th, 2020 (reference number LEK-Kurzantrag 03-2020, 251). It was preregistered 

on April 27th, 2020 in the Open Science Framework (OSF; 
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https://osf.io/pmjgf/?view_only=32e35099f0b2450abe4e4c3c48d88632). Our data can be accessed 

openly in the OSF. Syntaxes and analyses outputs can be found in the Online Supplementary 

Materials (OSM). In accordance with the transparency statement by Simmons, Nelson and 

Simonsohn (2011), we report how we determined our sample size, all data exclusions, all 

manipulations, and all measures in this article and the corresponding OSM.  

Identification of Relevant Occupational Groups  

We aimed at nominating occupational groups that were familiar to all our survey 

participants from everyday discourse to foster the expression of ecologically valid stereotypes (Abele 

et al., 2020). Thus, we combined the two strategies of pilot test nominations and inclusion of groups 

based on their societal and political relevance (Fiske et al., 2002).  

During a seminar session at a mid-size public German university, we conducted a pilot test 

with students pursuing a teaching Certificate (N = 45) who were asked to freely list “Occupational 

groups that seem to be relevant in the German society” (version A; n = 21) or “Occupational groups 

of the civil service that seem to be relevant in the German society” (version B, n = 24) without 

limitation of enumeration. We chose to include these two sets of instructions to broaden the scope 

of responses, but we pooled the answers for analysis. The nominations were summarised by 

merging different denominations for the same occupational groups (e.g., “physician”, “medical 

practitioner” and “doctor” was summarised to Physicians). We then excluded nominations not 

referring to gainful occupation (e.g., “volunteers”) and too general answers (e.g., “all occupations 

are relevant for a society to work well”). In total, 52 occupational groups were listed. We focused on 

10 occupational groups which were mentioned by at least 20% of the complete sample (Teachers, 

Police officers, Hospital and elderly care nurses, Physicians, Jurists, Social education workers, Public 

officials in the general administration, Firefighters, Politicians, Psychologists), as was done in 

previous SCM research (Asbrock, 2002; Fiske & North, 2014). From these, we removed one group 

due to its category broadness (Public officials) and two groups we assumed to be over-represented 

due to the context conditions of the pilot test (Social education workers and Psychologists; the data 
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were generated in a University seminar session of students with purely educational background lead 

by a psychologist). Additionally, we specified the group Jurists as Judges.  

These seven occupational groups were augmented by two occupation-related groups which 

were frequently used in previous research (Pensioners, Unemployed people; e.g., Asbrock, 2010; 

Eckes, 2002), and four groups that were in the focus of recent political and societal debates in 

Germany (Child care workers, Craftspeople, Farmers, Bankers). The final result included 13 

occupational target groups (i.e., Bankers, Child care workers, Craftspeople, Farmers, Firefighters, 

Hospital and elderly care nurses, Judges, Physicians, Police officers, Politicians, Teachers), for which 

we used gender-neutral labels. A detailed documentation of the group selection process can be 

found in the online supplementary materials OSM A. 

Measures 

Stereotype Content. Previous research has found German and English SCM scales to 

perform poorly in confirmatory factor analyses (indicating that the dimensionality of warmth and 

competence was not given) and assessments of measurement invariance (indicating that (latent) 

mean value comparisons were biased; Blinded for peer review A, 2020; Blinded for peer review B; 

Kotzur et al., 2019, 2020). Consequently, we aimed at developing a new SCM scale with a special 

adaptation to assess warmth and competence of occupational groups. We screened all indicators 

that have previously been used in published SCM research and chose those traits we deemed most 

applicable in the context of assessing occupational stereotypes. Following the recommendations of 

Blinded for peer review A (2020), we included four indicators per dimension to increase the degrees 

of freedom of the latent models and allow for more potential adaptations of the measurement 

model. Each indicator was presented as two extremes of a semantic differential with five gradations: 

Warmth was assessed using the German equivalents for the items “dishonest - honest”, “unfriendly - 

friendly”, “ill-natured - good-natured”, “cold - warm”, while competence was rated with “careless - 

thorough”, “incompetent - competent”, “lazy – hard-working”, and “inefficient - efficient”1. All items 

were coded so that higher values indicate higher warmth/competence ratings. In tradition with 
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previous SCM research, we assessed warmth and competence from a societal perspective (Fiske et 

al., 2002), using an adapted version of the German SCM instructions by Asbrock (2010): “From the 

perspective of most Germans, how [item] are the following occupational and social groups 

perceived?”. In accordance with Abele et al. (2020) and Fiske et al. (2002), we assumed that by 

asking about societal beliefs, rather than personal assessments, possible social desirability bias 

would be minimised.  

Other measures. Furthermore, demographic variables including gender, age, education, 

nationality, federal state of residence, migration background, occupational status and identification 

with any of the rated occupational groups were collected. If participants identified with any of the 

occupational groups, we excluded the ratings for said occupational group using pairwise deletion to 

avoid in-group preference (between 0.5 and 13.9% of the final sample, multiple answers possible, 

see Table 1 for further details). For further research purposes which were not subject of this study, 

we included two items on the gender-stereotypical perception of the occupational groups. These 

were assessed after the stereotype content items. A complete copy of the survey in German and 

English is presented in OSM B.1 and OSM B.2, respectively.  

Procedure 

Data were collected between April 28th and May 30th, 2020, using an online survey which 

took on average about 14 minutes to complete. The survey first assessed demographic variables and 

self-identification, followed by the SCM measures and other measures. We followed the procedure 

of previous SCM studies (e.g., Cuddy et al., 2009; Eckes, 2002; Kotzur et al., 2019) by presenting one 

indicator per survey page with all occupational groups randomly listed underneath the instruction 

and alternating warmth and competence indicators between pages (for the indicator order, please 

see OSM B).  

To avoid fatigue effects due to survey length, we applied a planned-missing-data design 

(three-form design; Graham, 2009; Graham, Taylor, Olchowski, & Cumsille, 2006). Thus, participants 

were randomly allocated to three different conditions, with each one missing one subset of 
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occupational groups respectively. All participants evaluated 10 occupational groups, all of them 

including the four groups Unemployed people, Pensioners, Physicians, and Bankers. For the 

remaining groups, the excluded subsets per condition were: Condition 1 (n = 143) - Craftspeople, 

Firefighters, Police officers; Condition 2 (n = 140) - Hospital and elderly care nurses, Child care 

workers, Judges; Condition 3 (n = 142) - Teachers, Politicians, Farmers.  

Sample 

We recruited a heterogeneous German sample with regard to age and occupation via 

websites, institutional e-mail lists, social media platforms, real-life advertisement (e.g., flyers, 

blackboards), and personal social networks (snowball procedure). Participants could take part in the 

survey if they were at least 18 years old and spoke German on native speaker level. All participants 

gave their informed consent to participate in the survey. As an incentive, after completing the 

survey, we offered participants to choose one out of four charitable organisations to which we 

donated 0.50€ per participant. 

In total, 552 people started the online survey. After excluding those that had missing values 

on all relevant items (i.e., all SCM items; n = 127; 23.01% of overall participation), our final sample 

contained N = 425 participants. We aimed for a minimum sample size based on the minimal 

requirements for the alignment optimisation procedure (n > 100 per evaluated occupational group; 

Asparouhov & Muthén, 2014) while considering the planned-missing-data design. The final sample 

size (66.8% female, 0.5% diverse, 1.2 % missing; MAge = 36.11 years, SDAge = 13.97, RangeAge = 18 - 83; 

9.3% max. 10 years of school education, 33.4% university entrance diploma, 56.5% at least university 

graduate degree; 30.1% school or university students, 61.6% gainfully employed) surpassed these 

minimum requirements for all occupational groups. Further descriptive information is shown in 

Table 1 and in OSM C.  

- Table 1 about here - 

Analytical Strategy 
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To address the two different research aims of the article at hand, we applied two separate 

analytical procedures. 

SCM scale development. In a first step, we aimed to develop a well-performing SCM scale 

using exploratory (EFA)2 and confirmatory factor analytical (CFA) procedures (Brown, 2015). We 

aimed at establishing a common measurement model with acceptable model fit parameters for all 

occupational groups, or, if that failed, to maximise the number of occupational groups with 

acceptable model fit. Though we had a firm theoretical base concerning the scales’ dimensionality 

and the interrelations of the different items (e.g., Fiske & North, 2014), we chose to start with an 

exploratory approach, because to our knowledge, neither the described combination of items nor 

the semantic differentials have previously been used in German SCM research. We randomly split 

our sample into one EFA sample (n1 = 150), and one CFA sample (n2 = 275). We used the smaller EFA 

sample to explore the scales dimensionality by running one- to four-factor EFAs with all eight items 

using oblimin3 rotation for each of the 13 occupational groups. We focused on the number of 

eigenvalues > 1, the model fit and its improvement4 when introducing additional factors, and the 

interpretability of the items’ loading patterns to determine an optimal measurement model. In a 

second step, the most promising measurement model was applied to the larger CFA sample. CFA 

model fit was acceptable if the criteria of Schermelleh-Engel, Moosbrugger, and Müller (2003) were 

met: Root mean standard error of approximation (RMSEA) < .08; standardised root mean square 

residual (SRMR) < .10; comparative fit index (CFI) > .95. As we aimed at achieving acceptable model 

fit for a maximum number of occupational groups, we reserved the right to perform additional 

adjustments of the measurement model in the CFA context to increase the number of occupational 

groups with acceptable model fit.  

Latent mean comparison. Inspired by Kotzur and colleagues (2019), we applied the 

alignment optimisation procedure (Asparouhov & Muthén, 2014) to the entire sample (N = 425) to 

compare the social perception of the different occupational groups. Alignment optimisation is a 

procedure to compare reliability-corrected latent mean value differences, thus accounting for 
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measurement error (Kline, 2010). This is a distinct advantage to many frequently used observed 

analytical approaches in SCM research (e.g., k-means cluster analysis, Asbrock, 2010; Eckes; 2002; 

Fiske et al., 2002). Compared to multiple-group confirmatory factor analysis (MGCFA), which is the 

traditional approach to compare latent means, alignment optimisation does not require the manual 

implementation of metric (i.e., equality assumption of factor loadings of identical indicators across 

identical measurement models of occupational groups to guarantee equal scaling; Boer et al., 2018) 

and scalar measurement invariance (i.e., additional equality assumption of indicator intercepts of 

identical indicators across occupational groups to ensure equal points of zero; Boer et al., 2018). 

Metric and scalar invariance are preconditions for valid, meaningful and free-of-bias latent mean 

value comparison (Davidov, Meulemann, Cieciuch, Schmidt, & Billiet, 2014). The alignment 

optimisation procedure automatically discovers the most optimal measurement invariance pattern 

based on a simplicity function similar to rotations in EFA, which minimises the number of non-

invariant parameters (Asparouhov & Muthén, 2014; Muthén & Asparouhov, 2018). What is more, 

alignment optimisation is suitable for the within-person comparison of latent mean values 

(Asparouhov, 2020) and thus can be applied to the data at hand.  

Following the procedure outlined by Asparouhov and Muthén (2014), we first assessed the 

general baseline measurement model fit for each occupational group using CFA in the entire sample. 

Subsequently, we performed a configural measurement invariance test (i.e., equal number of 

factors, and equal loading pattern of indicators onto factors; Boer et al., 2018) with all occupational 

groups presenting acceptable baseline model fit. In case of acceptable configural model fit, the 

occupational groups were entered into a fixed alignment optimisation analysis. The fixed alignment 

option sets the factor mean values of one occupational group to zero and the factor variances to 

one. All other latent mean values and variances are estimated freely. We chose Unemployed people 

as the fixed group, as previous research theorised this group to be rated very lowly on both SCM 

dimensions (Fiske, 2018), and consequently, the mean values of all other occupational groups should 

be scaled positively. Results were proposed to be robust and trustworthy if the share of non-
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invariant parameters in the alignment optimisation model did not exceed 25% (Asparouhov & 

Muthén, 2014).  

Results 

Data restructuring and descriptive analysis was carried out using IBM SPSS Statistics 25 (IBM 

Corporation, 2017). For EFA, CFA and alignment optimisation, we used Mplus version 8.3 with a 

robust maximum likelihood estimator (MLR) to account for missing values5, non-normality and non-

independence in the data (Muthén & Muthén, 1998-2017). The item-level descriptive statistics of 

the SCM indicators are displayed in Table 2, the item-intercorrelations per occupational group are 

displayed in OSM D.  

- Table 2 about here - 

SCM Scale Development  

 Exploratory factor analysis. The eigenvalues of the models in the EFA sample varied 

between one and three. In seven instances, we found a two-factor solution to be optimal for 

representing the empirical data structure; in the other cases, a one-factor-solution (one case), a 

three-factor solution (three cases) or a four-factor solution (two cases) was preferred on the base of 

χ2-difference tests. Examining two-factor EFA solutions, we found that the warmth indicator 

“dishonest-honest” generally performed poorly, as it showed mis-specified factor loadings (i.e., 

significant loadings on both factors, non-significant loadings on any factor, or significant loadings 

only on the competence factor) in 10 out of 13 cases. Consequently, we decided to remove this 

indicator from further analysis. Detailed results of the EFA per occupational group, including the 

analysis syntaxes and complete outputs, can be found in OSM E. 

Confirmatory factor analysis. Using the CFA sample, we modelled a CFA measurement 

model for each occupational group with the remaining three warmth indicators loading exclusively 

on a latent warmth factor, and the four competence indicators loading solely on a latent 

competence factor. Like in the EFA, we allowed for a latent correlation between the warmth and 

competence factors (for the reasoning, see footnote 2) and did not specify any residual covariations. 
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Nine out of 13 measurement models showed acceptable model fit. The model fit information per 

occupational groups, as well as detailed CFA solutions including syntaxes and complete outputs, can 

be found in OSM F.  

To further improve model fit, we examined the standardised residual covariances and 

modification indices, which would indicate further potential empirically-driven model adaptations, 

of all models with a special focus on those occupational groups with non-acceptable model fit (see 

OSM G for detailed information). These information sources proposed two options: Either a cross-

loading of the competence indicator “thorough – careless” on the warmth factor, which we 

discarded on theoretical grounds because warmth and competence are proposed as conceptually 

separate dimensions of social perception; or a residual covariation between the competence 

indicators “hard-working - lazy” and “efficient - inefficient”. We allowed for the latter residual 

covariation between the two competence indicators, which is in accordance with Stanciu (2015) 

proposing a distinct efficacy sub-facet of competence. Subsequently, we re-ran the CFA with the 

adapted measurement model (see Figure 1). Twelve out of 13 occupational groups (all groups except 

Pensioners, for which the CFI was slightly too low) showed acceptable model fit in the adapted 

version (for the detailed CFA solutions including syntaxes and complete output, see OSM H). This 

confirmed our expected scale performance expressed in E1. Therefore, we decided to apply this 

measurement model in the alignment optimisation procedure.  

- Figure 1 about here - 

Latent Mean Value Comparison 

Baseline model fit and configural measurement invariance. We conducted full-sample CFA 

using the adapted measurement model depicted in Figure 1. The model fit is displayed in Table 3 (for 

detailed CFA syntaxes and outputs, see OSM I). All 13 occupational groups showed acceptable model 

fit, again supporting E1. Average scale reliability was ωWarmth = 0.847 (range: 0.788 - 0.895) and 

ωCompetence = 0.850 (range: 0.805 - 0.932), which can be considered adequate (Raykov & Marcoulides, 

2011). A configural measurement invariance test of all occupational groups also showed acceptable 
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model fit, χ2(156) = 234.091, p = 0.0001, RMSEA = 0.041 [90% CI 0.030 - 0.051], CFI = 0.984, SRMR = 

0.036 (for detailed results, including syntax and complete output, see OSM J). This indicated that the 

data were eligible for entering into the alignment optimisation procedure. 

- Table 3 about here - 

Alignment optimisation. We used the fixed alignment optimisation option, which means 

that we defined the latent warmth and competence means of the occupational group Unemployed 

people to be zero and the factor variances to be one. The resulting measurement invariance model 

showed non-invariance for one out of 91 factor loadings and for nine out of 91 indicator intercepts6, 

resulting in a partial metric and scalar measurement invariance model with 5.49% non-invariant 

parameters. This indicated a trustworthy and robust estimation of latent means and variances in the 

alignment optimisation model (Asparouhov & Muthén, 2014), which can be interpreted without 

reservations.  

The latent mean values of the different occupational groups are outlined in Table 4 for 

warmth and Table 5 for competence. All scores are graphically depicted in Figure 2. Further 

information on the alignment optimisation model (including syntax and compete output with factor 

loadings, indicator intercepts, factor means and variances, and factor covariations of warmth and 

competence) are provided in OSM K.  

- Table 4 about here - 

- Table 5 about here – 

- Figure 2 about here - 

We found significant latent mean differences between the occupational groups on both 

dimensions, supporting E2. The stereotype content ratings of the different occupational groups were 

as follows:  

In line with E3a, Firefighters showed high warmth and competence scores, indeed the 

highest ratings on both dimensions. Hospital and elderly care nurses presented high warmth and 

medium competence ratings, which is partly consistent with our predictions in E3a. Physicians 
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showed high competence ratings, but warmth ratings were lower than expected in E3a with medium 

to high ratings. Judges also showed medium to low warmth and high competence ratings, which 

deviates from E3a. For Teachers, we found medium warmth and medium to high competence 

scores, thus partly supporting E3b. We also found medium warmth and competence ratings for 

Pensioners, contradicting the expectation in E3c. Child care workers showed high warmth ratings, 

supporting E3d, and medium to high competence scores. Farmers and Craftspeople actually both 

scored in the medium range of warmth, against the expectation formulated in E3d. Also, Farmers 

presented medium to high competence scores, while Craftspeople received medium competence 

ratings. Consistent with E3e, Police officers showed medium ratings on both warmth and 

competence. The low warmth ratings of Bankers and Politicians proposed in E3f were confirmed; 

indeed, Politicians’ warmth score was the lowest of all occupational groups. Bankers scored medium 

on the competence dimension, while Politicians scored low on competence. For Unemployed people, 

we found low warmth and low competence perceptions, as expected in E3g.  

As an additional fact worth reporting, we found high and significant positive correlations 

between the warmth and competence factors, both within the individual measurement models of 

the occupational groups, r = 0.363 - 0.819, p ≤ 0.001 (see OSM I for further details), and overall 

between the occupational groups, r = 0.594, p = 0.032.  

Discussion 

In this study, we pursued the two goals of developing a scale to measure perceived warmth 

and competence, the two fundamental dimensions of social perception as defined by the Stereotype 

Content Model (SCM; Fiske et al., 2002), and employing it to describe current occupational 

stereotypes in Germany. Using an online survey in a heterogeneous adult sample and applying the 

state-of-the-art alignment optimisation procedure to compare latent warmth and competence 

means, we found substantial differences between the perception of the 13 occupational groups 

included in the survey. The results as well as their implications will be discussed in the following.  

Development of a Stereotype Content Scale to Assess Occupational Stereotypes 
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 One goal of this article was to develop and apply a reliable and valid scale to assess 

stereotype content of occupational groups. Previous SCM scale development efforts did not fulfil our 

need for a scale to adequately assess human targets, compared to products or countries (Halkias & 

Diamantopoulos, 2020). What is more, the functionality of established German and English scales 

was challenged due to its unclear dimensionality and because preconditions for (latent) mean value 

comparison (i.e., (partial) scalar measurement invariance) were often not given (Blinded for peer 

review A, 2020; Blinded for peer review B, 2020; Kotzur et al., 2019, 2020). Thus, we carefully 

selected indicators suitable for the context of assessing occupational stereotypes, increased the 

number of indicators per scale and the overall sample size, and ran through a comprehensive factor-

analytical scale development procedure. As a result, we can present a scale with a well-defined 

dimensionality, good model fit for all occupational groups we assessed, and with high reliability. We 

hope that this scale will help produce more valid and reliable SCM findings and will provide options 

for meta-analytical research on stereotype content using the same scale in the future. 

Nonetheless, we believe more applications and careful examinations of the SCM scale are 

needed before using this scale without reservations. For one, we specifically tailored the scale to fit 

to the context of assessing occupational stereotypes. Most (German) SCM research, however, was 

not conducted to assess occupational stereotypes, but the perceptions of other target groups (e.g., 

social groups defined by gender, origin, or other features, or experimental conditions). Without 

further research applying the scale to non-occupational social groups, we cannot, at this point, attest 

to the general applicability of the scale to other contexts. For all further applications, we call for a 

careful examination of the measurement models using confirmatory factor analysis. Also, given that 

we used the alignment optimisation procedure, we cannot currently attest that the scales fulfil the 

precondition for meaningful latent mean value comparisons (i.e., (partial) scalar measurement 

invariance; Davidov et al., 2014) when tested with more traditional or conservative testing 

procedures, like multiple-group confirmatory factor analysis (MGCFA; Blinded for peer review A, 

2020; Blinded for peer review B, 2020, Kotzur et al., 2020). Indeed, the data presented in Kotzur and 
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colleagues (2019) showed considerably diverging results depending on the method of analysis 

(alignment optimisation in Kotzur et al., 2019; MGCFA in Blinded for peer review B, 2020). At the 

moment, we cannot exclude this dependency on analytical methods for our scale. Lastly, we would 

like to point out that allowing for a residual covariation between the two competence indicators, as 

we did in the study at hand, is new to (factor-analysis based) SCM research. Though it is in line with 

theoretical considerations about sub-dimensions of warmth and competence (Stanciu, 2015), it 

somewhat hinders applications of the scale to analyse observed means, because only modelling 

approaches can account for this residual covariation.  

Occupational Stereotypes in Germany 

Another goal was to describe occupational stereotypes in Germany using the well-

established SCM. Previous research applying the SCM or related constructs provided ample empirical 

evidence to predict occupational stereotypes of some groups (e.g., Asbrock, 2010; Eckes, 2002; 

forsa, 2019; GfK, 2018; He et al., 2019; Imhoff et al., 2013; Wagner et al., 2020). As such, we were 

able to confirm our assumptions concerning both the warmth and competence assessments of 

Firefighters and Police officers, the warmth prediction of Bankers, Child care workers and Politicians, 

as well as the competence expectations concerning Unemployed people, Physicians and Teachers. 

Nonetheless, some of our hypotheses were contradicted outright, such as the high warmth rating of 

Teachers or the high competence perceptions of Politicians, or deviated slightly from our 

expectations, for example in the case of Judges, Farmers and Craftspeople. While an extensive 

discussion of all findings is beyond the scope of this article, we would like to draw the attention to 

some select and surprising findings. 

Based on the results reported in the literature, we expected both Physicians (Asbrock, 2010; 

GfK, 2018; He et al., 2019; Imhoff et al., 2013) and Teachers (Eckes, 2002; GfK, 2018; He et al., 2019; 

Imhoff et al., 2013) to be perceived as highly warm. What is more, we would have assumed 

contextual circumstances (i.e., the COVID-19 pandemic circulating globally during the time of data 

collection; see below) to reinforce this positive warmth assessment due to an increased public 
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salience and appreciation of these occupational groups’ societal contributions. However, we found 

both occupational groups to score medium on warmth, with at least two occupational groups 

showing significantly higher warmth ratings. Our data cannot provide explanatory information for 

this deviation from theory; nonetheless, these issues might be worth investigating in future 

research.  

We would also like to point out the prominently negative occupational stereotypes of 

Politicians, which were rated lowest on warmth and second-lowest on competence. These findings 

are not new (e.g., forsa, 2019; GfK, 2018; Wagner et al., 2020) and consistent with results focusing 

on other information sources, such as the screening of occupational groups mentioned frequently 

and negatively on the Internet (GfK, 2018). Nonetheless, they give rise to substantial societal 

concerns: Cuddy and colleagues (2007) proposed that warmth and competence stereotypes are 

predictive of emotional and behavioural responses. Consequently, the negative occupational 

stereotypes of politicians might in part be responsible for current political issues, such as the rise of 

right-wing populist parties, which proclaim their difference from established politicians and vote for 

fundamental changes in the political system, or the recent reports of hate mail threatening the lives 

of various politicians. In the long run, these negative perceptions of politicians might impair the 

functioning of the democratic system through a loss of interest and support for political parties and 

initiatives, reduced voter participations, and support for non-democratic movements and ambitions.  

Finally, the SCM predicts warmth and competence dimensions to be independent and 

frequent observations of ambivalent stereotypes (i.e., high ratings on one dimension paired with low 

ratings on the other; Abele et al., 2020; Cuddy et al., 2009; Durante et al., 2013, 2017; Fiske, 2015; 

Fiske et al., 2002). In contrast, our findings showed overall strong and significant positive 

correlations between warmth and competence (also indicated graphically by the tendency of the 

occupational groups to cluster along the diagonal from low warmth-low competence to high 

warmth-high competence), both within and between occupational groups. There was also a distinct 

absence of ambivalently rated occupational occupational groups. Importantly, this pattern is not 
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indicative of uni-dimensionality of the applied stereotype indicators, as the EFA results indicated an 

(at least) bi-dimensional solution to be preferred in all occupational groups except one. Obviously, 

from a statistical perspective, the between-group relation between the warmth and competence 

dimensions depends highly on the selection of occupational groups. Thus, our finding might just be 

explained by a tendency to select non-ambivalently stereotyped occupational groups for 

assessment. However, comparable findings have been reported elsewhere (Durante et al., 2013, 

2017; Kervyn et al., 2015). One explanation might be by the fact that for both warmth and 

competence, it is assumed desirable to be rated highly, and therefore these dimensions correlate 

positively with general evaluations (Kervyn, Fiske, & Yzerbyt, 2013; Osgood, Suci, & Tannenbaum, 

1957). In fact, Sayans-Jímenez, Cuadrado, Rojas and Barrada (2017) found support of a bi-factor-

model of Stereotype Content featuring both the SCM dimensions and an independent global 

evaluation factor. On the other hand, high correlations between warmth and competence factors 

within and across occupational groups could be indicative of acquiescence of halo-effects (Judd, 

James-Hawkins, Yzerbyt, & Kashima, 2005). The lack of ambivalently evaluated groups is also in line 

with the findings of Durante and colleagues (2013, 2017), which predict little ambivalent stereotypes 

in societies with low inequality and low conflict, such as Germany. 

Relevance of the Research Results 

Our findings might be applied in the investigation of social interactions and processes in 

specific work contexts: Oftentimes, work places are characterised by the intimate collaboration of 

differently stereotyped occupational groups (e.g., nurses and physicians in hospitals, teachers and 

child care workers in schools). Employees holding low-status positions may be stereotyped as 

incompetent and, therefore, passed over, so that information exchange, and thus collaboration, is 

disturbed (Abele et al., 2020). Indeed, research found that if employees occupying high-status 

positions in the hospital hierarchy would consider the input of employees in lower positions, medical 

errors could be reduced drastically (Sutcliffe, Lewton, & Rosenthal, 2004). Reversely, employees in 

high-status positions being stereotyped as highly competent might not be informed about smaller 
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issues and problems due to strong perceptions of hierarchy, which might lead to “blind spots” and 

impaired decision-making processes based on incomplete information (Tourish, 2005). 

Acknowledging the ways different staff members could potentially be biased by social perception 

processes is crucial for well-functioning team work, which is a necessity in most contemporary 

working environments.  

As mentioned before, occupational stereotypes might also strengthen occupational 

segregation (i.e., the distribution of individuals from different demographic backgrounds across 

occupations; He et al., 2019). Groups such as women, physically or mentally impaired people, or 

those with low socio-economic status might be underrepresented in occupations scoring high on 

competence (He et al., 2019), a circumstance by which occupational stereotyping is reinforced. 

Occupational segregation can be reduced by predicting the social groups that might be 

underrepresented in a particular job and subsequently encouraging and promoting their access to 

and performance in that occupation (e.g., by phrasing job advertisements non-discriminatory). By 

knowing about occupational stereotypes and intervening accordingly, future labour shortages might 

be prevented (He et al., 2019). Thus, our research might also be applied to define and examine 

strategies to change occupational stereotypes (He et al., 2019).  

Limitations and Future Directions 

 Naturally, we observe some issues that might limit the interpretability and 

generalisability of our findings, both content-wise and methodically. In the following, we wish to 

discuss these aspects and offer orientation for future research. 

 Methodically, our work can be criticised due to the fact that we did not use an 

independent sample to develop our scale before testing for mean differences, as is often proposed 

in scale development literature (e.g., Brown, 2015). We believe that our approach is justifiable both 

because establishing well-fitting baseline measurement models is an inherent part of the alignment 

optimisation procedure (Asparouhov & Muthén, 2014), meaning that we would have needed to 

determine an adequate measurement model in any case, and because the scale we used was 
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adapted especially for the context of occupational stereotypes. Nonetheless, further applications of 

the proposed scale using non-occupational social groups is desirable.  

 Content-wise, as discussed above, we acknowledge that our findings are relational 

and dependent on the specific other occupational groups we assessed. Other research comparing 

different occupational groups might thus come to somewhat different conclusions. What is more, 

our study contained only a small number of occupational groups (compared to other SCM research, 

e.g., Asbrock, 2010; Eckes, 2002; He et al., 2019), thus limiting the descriptive and comparative 

informational value. Most certainly, the number and choice of groups in our study does not reflect 

the full range of occupational groups relevant in any society. Nonetheless, we collected data from a 

heterogeneous sample, most of whom had no substantial prior experience with filling in online 

surveys. Thus, we needed to keep survey length and participant strain to a minimum (Halkias & 

Diamantopoulos, 2020). Further research might investigate the stereotypes associated with more or 

other occupational groups. When assessing many different groups in one survey, we recommend 

allocating subsamples to a selection of target groups to avoid fatigue (e.g., He et al., 2019).  

 We would also like to draw the attention to the potential influence of the context 

this study was conducted in, an this may influence the occupational stereotypes of some groups. 

During the data collection period, Germany just experienced a relaxation of severe restrictions of 

everyday life and personal freedom due to the COVID-19 pandemic as well as a decreasing number 

of severe medical treatments for the lung disease. This context might impact the evaluations of 

some occupational groups, such as Physicians and Hospital and elderly care nurses. Likewise, schools 

and nurseries were closed for the most part, and parents were forced to care for their children at 

home, which might affect the assessments of Teachers and Child care workers. This period was also 

marked by a large number of short-term and extensive political decisions, mainly to stabilise 

Germany’s economy and to provide more extended health-care, potentially impacting the 

stereotype content of Politicians. Our data collection period also overlapped somewhat with the 

lamentable incident of George Floyd’s death in the US on May 25th, 2020, which initiated a wave of 
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protests and a fierce public debate about racism in the police force both in the U.S. and in Germany. 

Consequently, the social perception of Police officers might be influenced by these circumstances. 

Previous SCM research has not, to the best of our knowledge, focused on the impact of relevant 

external circumstances, nor on the change of occupational stereotypes over time. Thus, further 

research applying repeated cross-sectional or longitudinal surveys might help answer these 

questions.  

Finally, future research could apply the assumption that warmth and competence 

perceptions are predictive of emotional and behavioural reactions towards the assessed 

occupational groups (Cuddy et al., 2007). Thus, on the base of the presented findings, future 

research could predict and investigate the affective and conative responses certain occupational 

group memberships might elicit in professional interactions or societal discourses. This approach 

might be employed on a variety of contemporary problems, such as the striking contrast between 

the highly positive social perceptions of some occupational groups (e.g., professions in the child, 

hospital or elderly care sector) on the one hand, and their precarious working conditions and 

insufficient remuneration on the other hand (DGB Niedersachsen, 2020). Another application might 

lie in the investigation of reported phenomena of actively harming or hindering representatives of 

different occupational groups fulfilling their occupational role (e.g., attacking firefighters and 

paramedics in action). The SCM and related theories may be put to the test as a theoretical 

framework to describe and explain these phenomena.  

Conclusion 

 In this article, we assessed occupational stereotypes in Germany applying the 

Stereotype Content Model of Fiske and colleagues (2002). Based on exploratory and confirmatory 

factor analyses, we developed a well-functioning, reliable and valid scale to assess warmth and 

competence of 13 different occupational groups. We compared their occupational stereotype 

content on a latent level using the alignment optimisation procedure proposed by Asparouhov and 

Muthén (2014). We found occupational stereotypes to differ significantly on both dimensions, 
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ranging from the high warmth-high competence extreme (e.g., Firefighters) to the low warmth-low 

competence extreme (e.g., Unemployed people, Politicians) with little ambivalent stereotyping. We 

advocate for the exploration of occupational stereotypes as an important field of research, as they 

might shape the experiences of people working in or interacting with these occupations, as well as 

impact career decisions.  
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Notes 

1 Recently, Halkias and Diamantopoulos (2020) presented a thoroughly developed SCM 

measure for the usage in marketing research. Our item selection shows some overlap with this scale, 

but we focused specifically on building a scale to optimally describe the actions of professional 

individuals in an occupational context, rather than describing characteristics of a product or country 

of origin, which was the purpose of Halkias and Diamantopoulos (2020). 

2 Please note that the EFA were not part of the original preregistration. Nonetheless, during 

our data analysis, we deemed conducting EFAs an important analytical step of the scale 

development. If not reported otherwise, all other analyses were conducted as presented in the pre-

registration. 

3 Warmth and competence are theorised to be independent (i.e., the factor correlation 

should be zero; Fiske, 2015; Fiske et al., 2007). Nonetheless, empirically, the scales often correlate 

quite highly (e.g., Durante et al., 2013; Kervyn et al., 2015; Kotzur et al., 2019), so we allowed for an 

oblique rotation (i.e., for the factors to correlate with each other). 

4 Mplus reports model fit criteria for EFAs (i.e., χ2, RMSEA, CFI, SRMR), which we used to 

evaluate model fit. 

5 In the preregistration, we indicated that we might explore multiple imputation for the 

estimation of missing values, depending on the compatibility of multiple imputation with the 

statistical analyses. We refrained from applying multiple imputation because conducting exploratory 

factor analyses as well as examining standardised residual covariances and modification indices in 

CFA are not supported when using multiple imputation. 

6 The non-invariant parameters were: The factor loading of “careless - thorough” for Child 

care workers, the indicator intercepts of “unfriendly - friendly” for Bankers and Politicians, of “cold - 

warm” for Unemployed people and Pensioners, of “careless - thorough” for Child care workers, of 

“lazy - hard-working” for Unemployed people and Farmers, and of “inefficient - efficient” for 

Unemployed people and Pensioners.  
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Tables and Figures 

Table 1 

Sample Composition Regarding Gender, Educational Background, Occupational Status, and 

Identification with Surveyed Groups 

 Total Percentage 

Gender   

Female 284 66.8 

Male 134 31.5 

Diverse 2 0.5 

Missing 5 1.2 

Educational Background    

No school leaving certificate 1 0.2 

Certificate of Secondary Education (9th grade) 4 0.9 

General Certificate of Secondary Education (10th grade) 35 8.2 

University entrance diploma 142 33.4 

Undergraduate degree 78 18.4 

Graduate degree 127 29.9 

Doctoral degree 35 8.2 

Missing 3 0.7 

Main occupation   

School student  5 1.2 

University student 123 28.9 

Gainfully employed 262 61.6 

Pensioners 14 3.3 

Unemployed  13 3.1 

Other 8 1.9 
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Table 1 (continued) 

 Total Percentage 

Identification with (multiple answers possible)   

Unemployed people 8 1.9 

Pensioners 9 2.1 

Physicians 19 4.5 

Bankers 3 0.7 

Hospital and elderly care nurses 24 5.6 

Childcare workers 30 7.1 

Judges 2 0.5 

Teachers 59 13.9 

Politicians 5 1.2 

Farmers 7 1.6 

Craftspeople 23 5.4 

Firefighters 6 1.4 

Police officers 3 0.7 

None of the above 275 64.7 
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Table 2 
Item Level Descriptive Statistics of the Stereotype Content Measures per Occupational Group 
 

Item M SD Min Max 

Group Unemployed people (n = 417) 

Dishonest (1) – Honest (5) 2.30 0.98 1.00 5.00 

Unfriendly (1) – Friendly (5) 2.42 0.89 1.00 5.00 

Ill-natured (1) – Good-natured (5) 2.63 0.80 1.00 5.00 

Cold (1) – Warm (5) 2.65 0.82 1.00 5.00 

Careless (1) – Thorough (5) 2.04 0.95 1.00 5.00 

Incompetent (1) – Competent (5) 1.95 0.95 1.00 5.00 

Lazy (1) – Hardworking (5) 1.66 0.82 1.00 5.00 

Inefficient (1) – Efficient (5) 1.72 0.90 1.00 5.00 

Group Pensioners (n = 416) 

Dishonest (1) – Honest (5) 3.78 0.90 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.18 1.03 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.54 0.96 1.00 5.00 

Cold (1) – Warm (5) 3.58 0.95 1.00 5.00 

Careless (1) – Thorough (5) 3.30 0.94 1.00 5.00 

Incompetent (1) – Competent (5) 2.96 0.86 1.00 5.00 

Lazy (1) – Hardworking (5) 2.83 0.95 1.00 5.00 

Inefficient (1) – Efficient (5) 2.21 0.94 1.00 5.00 

Group Physicians (n = 406) 

Dishonest (1) – Honest (5) 4.07 0.87 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.55 0.83 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.81 0.81 1.00 5.00 

Cold (1) – Warm (5) 3.17 0.99 1.00 5.00 

Careless (1) – Thorough (5) 4.16 0.81 1.00 5.00 

Incompetent (1) – Competent (5) 4.33 0.73 2.00 5.00 

Lazy (1) – Hardworking (5) 4.43 0.73 1.00 5.00 

Inefficient (1) – Efficient (5) 4.60 0.61 2.00 5.00 
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Table 2 (continued) 
 

Item M SD Min Max 

Group Bankers (n = 422) 

Dishonest (1) – Honest (5) 2.36 1.05 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.19 1.13 1.00 5.00 

Ill-natured (1) – Good-natured (5) 2.35 0.90 1.00 5.00 

Cold (1) – Warm (5) 1.81 0.84 1.00 5.00 

Careless (1) – Thorough (5) 3.47 1.12 1.00 5.00 

Incompetent (1) – Competent (5) 3.52 1.03 1.00 5.00 

Lazy (1) – Hardworking (5) 3.39 1.01 1.00 5.00 

Inefficient (1) – Efficient (5) 3.49 1.04 1.00 5.00 

Group Hospital and elderly care nurses (n = 271) 

Dishonest (1) – Honest (5) 4.16 0.85 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.80 0.94 1.00 5.00 

Ill-natured (1) – Good-natured (5) 4.23 0.79 2.00 5.00 

Cold (1) – Warm (5) 4.22 0.84 1.00 5.00 

Careless (1) – Thorough (5) 3.83 0.91 1.00 5.00 

Incompetent (1) – Competent (5) 3.79 0.91 1.00 5.00 

Lazy (1) – Hardworking (5) 4.46 0.79 1.00 5.00 

Inefficient (1) – Efficient (5) 4.34 0.81 2.00 5.00 

Group Childcare workers (n = 271) 

Dishonest (1) – Honest (5) 4.06 0.85 1.00 5.00 

Unfriendly (1) – Friendly (5) 4.29 0.72 1.00 5.00 

Ill-natured (1) – Good-natured (5) 4.37 0.73 2.00 5.00 

Cold (1) – Warm (5) 4.52 0.69 1.00 5.00 

Careless (1) – Thorough (5) 3.85 0.71 2.00 5.00 

Incompetent (1) – Competent (5) 3.72 0.84 1.00 5.00 

Lazy (1) – Hardworking (5) 3.90 0.89 2.00 5.00 

Inefficient (1) – Efficient (5) 3.87 0.92 2.00 5.00 
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Table 2 (continued) 
 

Item M SD Min Max 

Group Judges (n = 284) 

Dishonest (1) – Honest (5) 4.11 0.91 1.00 5.00 

Unfriendly (1) – Friendly (5) 2.95 0.88 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.07 0.82 1.00 5.00 

Cold (1) – Warm (5) 2.16 0.82 1.00 4.00 

Careless (1) – Thorough (5) 4.23 0.83 1.00 5.00 

Incompetent (1) – Competent (5) 4.32 0.78 1.00 5.00 

Lazy (1) – Hardworking (5) 4.05 0.86 1.00 5.00 

Inefficient (1) – Efficient (5) 4.12 0.88 1.00 5.00 

Group Teachers (n = 244) 

Dishonest (1) – Honest (5) 3.75 0.84 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.53 0.81 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.51 0.81 1.00 5.00 

Cold (1) – Warm (5) 3.51 0.89 1.00 5.00 

Careless (1) – Thorough (5) 3.63 0.81 1.00 5.00 

Incompetent (1) – Competent (5) 3.50 0.90 1.00 5.00 

Lazy (1) – Hardworking (5) 3.27 1.07 1.00 5.00 

Inefficient (1) – Efficient (5) 3.47 0.95 1.00 5.00 

Group Politicians (n = 280) 

Dishonest (1) – Honest (5) 2.19 0.96 1.00 5.00 

Unfriendly (1) – Friendly (5) 2.83 0.93 1.00 5.00 

Ill-natured (1) – Good-natured (5) 2.44 0.81 1.00 5.00 

Cold (1) – Warm (5) 1.90 0.82 1.00 5.00 

Careless (1) – Thorough (5) 2.63 1.01 1.00 5.00 

Incompetent (1) – Competent (5) 2.51 1.03 1.00 5.00 

Lazy (1) – Hardworking (5) 2.86 1.12 1.00 5.00 

Inefficient (1) – Efficient (5) 2.96 1.11 1.00 5.00 

  



 

 
297 

Table 2 (continued) 
 

Item M SD Min Max 

Group Farmers (n = 279) 

Dishonest (1) – Honest (5) 3.69 0.93 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.28 1.03 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.63 0.87 1.00 5.00 

Cold (1) – Warm (5) 3.25 0.99 1.00 5.00 

Careless (1) – Thorough (5) 3.48 0.93 1.00 5.00 

Incompetent (1) – Competent (5) 3.73 0.95 1.00 5.00 

Lazy (1) – Hardworking (5) 4.51 0.74 1.00 5.00 

Inefficient (1) – Efficient (5) 4.27 0.85 1.00 5.00 

Group Craftspeople (n = 264) 

Dishonest (1) – Honest (5) 3.27 0.92 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.17 0.91 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.20 0.78 1.00 5.00 

Cold (1) – Warm (5) 2.92 0.87 1.00 5.00 

Careless (1) – Thorough (5) 3.34 0.86 1.00 5.00 

Incompetent (1) – Competent (5) 3.50 0.91 1.00 5.00 

Lazy (1) – Hardworking (5) 3.75 0.95 1.00 5.00 

Inefficient (1) – Efficient (5) 4.00 0.85 2.00 5.00 

Group Firefighters (n = 280) 

Dishonest (1) – Honest (5) 4.57 0.64 2.00 5.00 

Unfriendly (1) – Friendly (5) 4.22 0.75 1.00 5.00 

Ill-natured (1) – Good-natured (5) 4.31 0.71 3.00 5.00 

Cold (1) – Warm (5) 3.90 0.82 1.00 5.00 

Careless (1) – Thorough (5) 4.55 0.61 3.00 5.00 

Incompetent (1) – Competent (5) 4.51 0.67 2.00 5.00 

Lazy (1) – Hardworking (5) 4.51 0.70 2.00 5.00 

Inefficient (1) – Efficient (5) 4.61 0.62 2.00 5.00 

  



 

 
298 

Table 2 (continued) 
 

Item M SD Min Max 

Group Police officers (n = 280) 

Dishonest (1) – Honest (5) 3.80 0.92 1.00 5.00 

Unfriendly (1) – Friendly (5) 3.05 0.90 1.00 5.00 

Ill-natured (1) – Good-natured (5) 3.10 0.85 1.00 5.00 

Cold (1) – Warm (5) 2.47 0.87 1.00 5.00 

Careless (1) – Thorough (5) 3.86 0.86 1.00 5.00 

Incompetent (1) – Competent (5) 3.74 0.91 1.00 5.00 

Lazy (1) – Hardworking (5) 3.92 0.83 1.00 5.00 

Inefficient (1) – Efficient (5) 4.05 0.92 1.00 5.00 

Note. N = Number of participants, M = mean value, SD = standard deviation, Min = minimum value, Max = 
maximum value. All scales ranging from 1 to 5. German translation of the items in the order of the table:  
Unaufrichtig – Aufrichtig, Unfreundlich – Freundlich, Bösartig – Gutmütig, Kühl – Warmherzig, Nachlässig – 
Sorgfältig, Inkompetent – Kompetent, Arbeitsscheu – Fleißig, Leistungsschwach – Leistungsfähig. 
.
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Table 3 

Baseline Model Fit Indices for each Occupational Group  

Group N AIC BIC χ2 df p RMSEA [90% CI] CFI SRMR 

Unemployed people 397 5,504.833 8,896.463 13.898 12 0.304 0.020 [0.000 - 0.057] 0.997 0.020 

Pensioners 395 6,733.358 3,824.873 25.956 12 0.011 0.054 [0.025 - 0.083] 0.960 0.043 

Physicians 385 5,459.668 5,550.593 29.621 12 0.003 0.062 [0.034 - 0.090] 0.967 0.037 

Bankers 401 7,035.168 7,127.029 16.325 12 0.177 0.030 [0.000 - 0.063] 0.992 0.031 

Hospital and elderly care nurses 253 3,899.757 3,981.025 11.826 12 0.460 0.000 [0.000 - 0.063] 1.000 0.028 

Childcare workers 253 3,522.220 3,603.488 21.776 12 0.040 0.057 [0.012 - 0.094] 0.974 0.042 

Judges 266 4,123.852 4,206.272 20.296 12 0.062 0.051 [0.000 - 0.088] 0.961 0.048 

Teachers 234 3,652.702 3,732.174 8.491 12 0.746 0.000 [0.000 - 0.048] 1.000 0.026 

Politicians 267 4,578.423 4,660.930 20.795 12 0.054 0.052 [0.000 - 0.089] 0.970 0.043 

Farmers 266 4,195.271 4,277.692 15.904 12 0.196 0.035 [0.000 - 0.076] 0.989 0.033 

Craftspeople 253 3,952.339 4,033.607 13.788 12 0.314 0.024 [0.000 - 0.071] 0.995 0.033 

Firefighters 269 3,440.670 3,523.349 22.391 12 0.033 0.057 [0.016 - 0.093] 0.963 0.040 

Police officers 269 4,311.303 4,393.981 15.716 12 0.205 0.034 [0.000 - 0.075] 0.988 0.028 

Note. N = number of participants, AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion, CFI = comparative fit index, χ2 = Chi square-value,  
df = degrees of freedom, p = probability value, RMSEA = root mean square error of approximation, CI = confidence interval, SRMR= standardized root mean square residual.  
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Table 4 

Ranking of Occupational Groups, Factor Means, Variances and Significant Mean Differences between Occupational Groups in Terms of Warmth 

   Warmth Factor  

Ranking Group # Group Label Mean Variance Groups with Significantly Smaller Factor Mean 

1 12 Firefighters 3.119 0.734 3 10 8 2 11 13 7 1 9 4 

2 6 Childcare workers 3.051 0.654 8 2 11 13 7 1 9 4   

3 5 Hospital and elderly care nurses 2.907 1.024 3 10 8 2 11 13 7 1 9 4 

4 3 Physicians 2.032 1.062 2 11 13 7 1 9 4    

5 10 Farmers 1.831 1.632 11 13 7 1 9 4     

6 8 Teachers 1.687 1.129 11 13 7 1 9 4     

7 2 Pensioners 1.433 1.400 13 7 1 9 4      

8 11 Craftspeople 1.048 0.950 1 9 4        

9 13 Police officers 0.781 0.906 1 9 4        

10 7 Judges 0.690 0.725 1 9 4        

11 1 Unemployed people 0.000* 1.000 9 4         

12 9 Politicians -0.290 0.673           

13 4 Bankers -0.481 1.208           

Note. * The factor mean of the occupational group Unemployed people was fixed to zero in the fixed alignment optimization approach. p < .05. 
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Table 5 

Ranking of Occupational Groups, Factor Means, Variances and Significant Mean Differences between Occupational Groups in Terms of Competence 

   Competence Factor  

Ranking Group # Group Label Mean Variance Groups with Significantly Smaller Factor Mean 

1 12 Firefighters 3.299 0.329 6 10 5 8 4 13 11 2 9 1 

2 7 Judges 2.860 0.479 10 5 8 4 13 11 2 9 1 
 

3 3 Physicians 2.696 0.391 6 10 5 8 4 13 11 2 9 1 

4 6 Childcare workers 2.154 0.651 2 9 1 
       

5 10 Farmers 2.057 0.501 11 2 9 1 
      

6 5 Hospital and elderly care nurses 2.055 0.498 2 9 1 
       

7 8 Teachers 1.905 0.567 2 9 1 
       

8 4 Bankers 1.896 0.845 2 9 1 
       

9 13 Police officers 1.847 0.590 2 9 1 
       

10 11 Craftspeople 1.731 0.634 2 9 1 
       

11 2 Pensioners 1.145 0.482 9 1 
        

12 9 Politicians 0.748 0.830 1 
         

13 1 Unemployed people 0.000* 1.000 
          

Note. * The factor mean of the occupational group Unemployed people was fixed to zero in the fixed alignment optimization approach. p < .05. 
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Figure 1. Final measurement model of each occupational group in the alignment optimization procedure. e = measurement error, W = warmth indicator, C = 

competence indicator.  
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Figure 2. Latent warmth (y-axis) and competence (x-axis) mean values for each occupational group. Scaling was achieved by constraining the latent mean 

values of warmth and competence for the occupational group Unemployed people to zero.  
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Supplementary Materials for Manuscript # 4 

The supplementary materials for Manuscript # 4 are stored in the Open Science Framework, 

see https://osf.io/gxz49/?view_only=99f65516c497496b89b089b0c032a088. 

They include:  

• All used datasets; 

• The results of the pilot study to identify relevant occupational groups;  

• A German and an English version of the used survey; 

• Further descriptive information of the sample;  

• Item-intercorrelations per occupational group; 

• Detailed EFA results including analysis code and complete outputs; 

• The initial CFA (with all items and without residual covariance) model fit results;  

• Further information on potential CFA model adaptations;  

• Detailed CFA solutions of the final measurement model including analysis code and 

complete outputs for the split CFA sample and complete sample; 

• The detailed configural measurement invariance model, including analysis code and 

complete outputs; 

• The detailed results of the alignment optimization procedure; including analysis 

code and complete outputs. 
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