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Abstract

Social and cultural diversity are globally increasing at an unpreceden-
ted pace. The implications of this increase for individuals and societies
can vary: Benefits such as cognitive flexibility and creativity may ensue
when groups manage to cooperate and integrate, but stress and conflict
may follow when groups are segregated and marginalised. This thesis
focuses on a form of diversity that challenges traditional stereotypes
(e.g., a female entering a male-dominated profession) and is thus termed
counter-stereotypical diversity. The aim is to empirically and theoret-
ically explore how people psychologically adapt to counter-stereotypical
diversity. One primary prediction was derived from the literature, which
is that exposure to exemplars of counter-stereotypical diversity (termed
counter-stereotypes, CSTs) can boost cognitive flexibility, and this was
tested across 12 experiments (reported in Chapters 4, 5, and 6). Various
secondary predictions were also tested, for example the role of need for
cognition in moderating the effects of exposure to CSTs on cognitive
reflection (Chapter 5), and the longitudinal effects of exposure to CSTs
on cognitive flexibility and intergroup bias (Chapter 6). CSTs were con-
ceptualised as a special case of expectancy violations, and Chapter 7
theorised that they can be followed by three types of responses: (1)
indifference, (2) threat (and defensiveness), and/or (3) challenge (and
open-mindedness). Overall, this thesis improves our understanding of

how people psychologically adapt to counter-stereotypical diversity.



Contents

1 Introduction 1
1.1 Rising Social and Cultural Diversity . . . . . . .. ... .. ... ... 1
1.2 The Importance of Managing Adaptation to Rising Diversity Effectively 3
1.3 Aims of the Thesis . . . . . . . ... .. . 6
1.4 Thesis Overview . . . . . . . . . .o 7

2 Towards a Diversity Science: Theoretical Progress and Empirical

Challenges 9
2.1 New Forms of Diversity Challenge Traditional Stereotypes . . . . .. 10
2.2 Definitions . . . . . .. 11
2.2.1 Defining “Psychological Adaptation” . . . .. ... ... ... 11
2.2.2  Defining “Social and Cultural Diversity” . . . ... ... ... 13
2.2.3  Counter-stereotypes are a Special Type of Expectancy Viola-
tlons . . ..o 16
2.3 The Implications of Increasing Diversity for Intergroup Relations . . . 18
2.3.1 Cultural Separation . . . . . ... ... ... 19
2.3.2  Cultural Marginalisation . . . . . . ... ... ... ... ... 21
2.3.3 Cultural Assimilation . . . . . .. .. .. ... L. 23
2.3.4  Cultural Integration . . . .. .. .. ... ... ... 25
2.4 Theories of Psychological Adaptation to Diversity . . . . . .. .. .. 27
2.4.1 The Continuum Model of Impression Formation . . . . . . .. 27
2.4.2 The Categorisation Processing Adaptation Generalisation
(CPAG) Model . . . ... .. 31
2.5 Diversity Interventions . . . . . . ... Lo 34
2.6 Empirical Challenges to Studying Psychological Adaptation to Di-
VETSILY . o o e e 37



CONTENTS

vi

2.6.1 Operationalising Social and Cultural Diversity . . . . . . . ..
2.6.1.1 The Intergroup Contact Paradigm . .. .. ... ..
2.6.1.2 The Exposure Paradigm . . . . ... ... .. ....

2.6.2 Conceptualising and Operationalising Cognitive Functioning .
2.6.2.1 Executive Functioning . . . . . ... . ... ... ..
2.6.2.2 Cognitive Flexibility and Creativity . . . . . . . . ..

2.7 SUMMATY . . . o .

A Brief History of the Study of Counter-stereotypes
3.1 Introduction . . . . . . . .. ...
3.1.1 Counter-stereotypes and Intergroup Bias . . . . . . ... ...
3.1.1.1  Effects on explicit bias . . . . . ... ... ... ...
3.1.1.2 Effects on Implicit Bias . . . . . .. ... ... ...
3.1.2  Counter-stereotypes and Impression Formation . . . . . . . ..
3.1.2.1 Emergent Attributes and Generative Thought . . . .
3.1.2.2  The Suppression of Constituent Attributes . . . . . .
3.2 Summary ... ..

Imagined Counter-stereotypical Contact and Cognitive Reflection 66

4.1 Exposure to Counter-stereotypes and Cognitive Flexibility . . . . . .
4.2 The Present Research . . . . . . . . . . . .. ... ... ...
4.3 Experiments 1-3 . . . . .. ..o
4.3.1 Method . . . . . .. ...
432 Results. . . . . . . . .
4.3.3 Discussion . . . . . ... e
4.4 Experiments 46 . . . . . . ... e
4.4.1 Method . . .. . . . . ...
442 Results. . . . . . e
4.4.3 Discussion . . . . . ...
4.5 Experiments 7-8 . . . . . ..
451 Method . ... . . . . ...
452 Results. . . . . . . ...
4.5.3 Discussion . . . . . . ...
4.6 Mini Meta-analysis . . . . . . . ... L Lo Lo
4.7 General Discussion . . . . . ..
4.7.1 Theoretical and Practical Implications . . . .. ... .. ...
4.7.2 Limitations and Future Research . . . . . .. ... ... ...

67



Contents

4.7.3 Conclusion . . . . . . . . 102

5 The Effects of Counter-stereotype Interventions on Cognitive Re-

flection: The Moderating Role of Need for Cognition 104
5.1 Introduction . . . . . . . . . ... 105
5.2 The Role of Need for Cognition in Exposure to Counter-stereotypes . 106
5.3 Hypotheses . . . . . . . . . 107
5.4 Experiment 9 . . .. ..o 111
54.1 Method . . . . ... 112
5.4.2 Results and Discussion . . . . . ... ... ... ........ 115
5.5 Experiment 10 . . . . . . . . ..o 119
5.5.1 Method . . .. ... 120
5.5.2 Results and Discussion . . . . . ... ... ... . ....... 121
5.6 Experiment 11. . . . . . . . . . 125
5.6.1 Method . . .. .. ... 125
5.6.2 Results and Discussion . . . . . ... .. ... 0. 126
5.7 Meta Summary of Effect Sizes across the Experiments . . . . . . . .. 129
5.8 Moderated Mediation Analysis across the Experiments . . . . . . .. 130
5.9 General Discussion . . . . . . ... Lo 132
5.9.1 Limitations and Future Directions . . . . . . .. .. ... ... 133
5.9.2  Theoretical and Practical Implications . . . . ... ... ... 134
5.10 Conclusion . . . . . . . . . . e 136
6 Repeated Exposure to Counter-stereotypes 138
6.1 Introduction . . . . . . . .. ..o 139
6.2 The Longitudinal Effects of Exposure to Counter-stereotypes . . . . . 141
6.3 The Present Research . . . . . . . . .. .. ... ... .. ..., 144
6.3.1 Hypotheses . . . . . .. .. ... . 147
6.4 Method . . . . . . . .. .. 149
6.4.1 Pilot Experiment . . . . . ... ... . oL 149
6.4.2 Experiment 12 . . . . . . ... Lo oo 151
6.4.3 Data Analytic Plan . . . . .. .. ... ... 157
6.5 Results. . . .. .. . 159
6.5.1 Effects at Baseline . . ... ... .. ... ... .. ... 159
6.5.2 Manipulation Check . . . ... ... ... ... ... ..... 159
6.5.3 Confirmatory Analyses: Effects on Cognitive Flexibility, Ex-
plicit bias, and Concern for Discrimination . . . . . . . . . .. 160

vil



CONTENTS

viii

6.5.4 Aggregate Confirmatory Analyses: The Moderating Role of

PNS . 163

6.5.5 Exploratory Analyses: Effects on Epistemic Unfreezing . . . . 164

6.6 General Discussion . . . . . .. ... o 165

6.6.1 Theoretical and Practical Implications . . . . ... ... ... 169

6.6.2 Limitations and Future Directions . . . . . . .. . . ... ... 172

6.6.3 Conclusion . . . . . ... .. L o 177

Expectancy Regulation Theory 178

7.1 Introduction . . . . . . . ... 179

7.1.1 Basic Psychological Needs . . . . . .. .. ... ... .. ... 180
7.1.2 The Need for Predictability, the Core Prediction Motive, and

Auxiliary Motives . . . . . . . .. oo oL 181

7.1.3 Biased versus Accuracy-driven Information Processing . . . . 183

7.1.4 Psychological Reactions to Unexpected Information and Events185

7.2 Definitions and Disambiguations . . . . . . . .. ... ... .. 189

7.2.1 Definitions . . . . . . .. .. 189

7.2.2 Disambiguations . . . . .. ... ..o oL 190

7.2.2.1 Cognitive Dissonance . . . . . . ... ... ... ... 190

7.2.2.2 Uncertainty . . . . . .. . ... . . 190

7.2.2.3 Ambivalence . . ... ... L. 191

7224 Novelty . ... ... . L 192

7.3 Hypotheses Derived from ERT . . . . . . ... ... ... ... .... 193

7.4 ERT in the Context of Existing Models and Theories . . . . . .. .. 214

7.5 Future Research . . . . . . . . . .. .. oo 218

7.5.1 Reappraisal as a Strategy to Shift Responses . . . . . . . . .. 218

7.5.2  The Role of Self-awareness and Meta-cognitive Skills . . . . . 219
7.5.3 Longitudinal Exposure to Expectancy Violations——What are

the Adaptation Trajectories? . . . . . . . . . .. .. ... ... 220

7.6 Conclusion . . . . . . . . . . e 222

General Discussion 224

8.1 Theoretical Background . . . . .. .. ... o o000 225

8.2 Summary of Findings . . . . . . .. ... L oo 228

8.2.1 Chapter 4: Experiments 1-8 . . . . . . . ... ... ... ... 228

8.2.2 Chapter 5: Experiments 9-11 . . . . . ... .. ... .. ... 228

8.2.3 Chapter 6: Experiment 12 . . . . . . .. . ... ... ... .. 229



Contents

Q 9 =#H O Q @ »

8.2.4 Chapter 7: Expectancy Regulation Theory . . . . . . .. ...
8.3 Theoretical Implications . . . . .. . ... ... ... ... .. ...
8.4 Practical Implications. . . . . . . . .. ... ... ... ...
8.5 Limitations and Future Research . . . . . . .. ... ... ... ...
8.5.1 Construct Validity . . . ... .. ... ... .. ... ... ..
8.5.2 Imternal Validity . . .. .. ... .. ... ...
8.5.3 External Validity . . .. .. ... ... ... ... .......
8.5.4 A Sociocultural Framework for Diversity Science . . . . . . . .
8.5.5 Reflections on Scientific Practices: Psychology’s Renaissance
8.6 Conclusions . . . . . . . . . ..

Experiments 1-3: Heuristics and Biases Problems
Experiments 4-6: New Manipulations
Experiment 9: Attention Check

Experiment 11: Attention Check

Experiments 9-11: Composite Mediator
Experiment 12: Samples of Imagery Descriptions

Experiment 12: Scoring Instructions

References

. 248

253

260

263

264

265

266

268

272

X



List of Figures

2.1
2.2

4.1
4.2
4.3

5.1

5.2

5.3

5.4

6.1
6.2

7.1

7.2

Chapter 2: A Continuum of Social Diversity . . . . . ... ... ... .. 14
Chapter 2: The Contact Continuum and the Exposure Paradigm . . . . 42
Chapter 4: Analytic Plan for Planned Contrasts . . . . . . ... .. ... 83
Chapter 4: Results of Pilot Study 1 . . . . . . ... ... ... ... ... 85
Chapter 4: Results of Mini Meta-analysis . . . . . . .. .. .. ... ... 98
Chapter 5: Cognitive Reflection as a Function of Exposure to CSTs at

Different Levels of NFC (Experiment 1) . . . ... ... ... ... ... 118
Chapter 5: Cognitive Reflection as a Function of Exposure to CSTs at

Different Levels of NFC, Controlling for Mood (Experiment 2) . . . . . . 124
Chapter 5: Cognitive Reflection as a Function of Exposure to CSTs at

Different Levels of NFC, Controlling for Mood (Experiment 3) . . . . . . 129
Chapter 5: Hypothesised Moderated Mediation Model . . . . . . .. .. 131
Chapter 6: The Effects of the Intervention (Confirmatory Analyses). . . 162
Chapter 6: The Effects of the Intervention (Exploratory Analyses) . . . . 167
Chapter 7: Overview of the Proposed Motives Constituting the Core

Prediction Motive . . . . . . . . . . . 184
Schematic Presentation of Expectancy Regulation Theory (ERT) . . . . 188



CHAPTER 1

Introduction

1.1 Rising Social and Cultural Diversity

Social and cultural diversity are globally increasing at an unprecedented pace.
An estimated 258 million people live in a country other than their country of birth
(Kobler, 2017). Europe alone is home to almost 100 distinct ethnic groups——twice
as many as nation-states (Pan, Pfeil & Videsott, 2016)——who speak over 80 different
languages (Eurobarometer, 2012). In some countries, minority groups are growing so
quickly relative to the majority group that a “majority-minority crossover” will likely
occur by 2050 in the US, and by 2070 in the UK, meaning that their populations will
consist of more people of colour than Whites (Coleman, 2010; Ortman & Guarneri,
2009). The UK’s immigrant population is one of the most diverse in the world,

tying Denmark for the highest diversity score, which measures the distribution of

!The top three origin countries of immigrants living in the UK are India (780,000), Poland
(700,000) and Pakistan (540,000)



1. INTRODUCTION

immigrants from different origin countries (Pew Research Center, 2016).!

In addition, many people are exposed to new forms of diversity via the media. It
is estimated that, in 2016, the average person spent 7.6 hours a day interacting with
traditional or digital media (including printed newspapers, magazines, broadcast
television, radio, and online media) as a way of learning news and engaging socially
(Zenith Media, 2017). Despite concerns that “news-filtering algorithms narrow what
we know” (Pariser, 2015, p. 1), recent evidence from the 2017 Reuters Institute
Digital News Report suggests that social media use, for example, is linked to in-
creased exposure to politically diverse content (Fletcher & Nielsen, 2017). These
media trends underscore the importance of understanding more deeply how people
respond to different types of offline and online information. In line with this view,
this thesis adopts a methodological approach that exposes people to information
about diverse individuals in order to examine whether such exposure may impact
broader psychological functioning.

Taken together, it seems uncontroversial that social and cultural diversity have
become defining and ubiquitous characteristics of many societies today. In short,
our world seems to be turning into a “global village” in the sense that diverse people
around the globe—irrespective of their exact location—are connected with other
parts of the world through the media, thus giving rise to increasingly intertwined hu-
man dynamics (Martens, Dreher & Gaston, 2010). The consequences of increasing
social and cultural diversity can vary: While contact and cooperation may some-
times improve intergroup relations (Allport, 1954, 1979), foster perspective taking

skills (Hoever, van Knippenberg, van Ginkel & Barkema, 2012; Sommers, 2006), and
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1.2. The Importance of Managing Adaptation to Rising Diversity Effectively

increase cognitive flexibility and creativity (Crisp & Turner, 2011), diversity may at
other times lead to conflict (Pelled, Eisenhardt & Xin, 1999), acculturative stress
(Berry, 1970; Berry, 1997), and social isolation (Putnam, 2007). The next section
reflects on why it is in the interest of the global community (including scientists,
educators, politicians, and business leaders) to effectively manage our increasingly

diverse societies.

1.2 The Importance of Managing Adaptation to
Rising Diversity Effectively

Humans have a basic preference for homogeneity, stability, and structure (Ab-
rams & Hogg, 1988; Caporael, 1997; Neuberg & Newsom, 1993), which can manifest
in a desire to separate into ingroups versus outgroups, or “us” versus “them” (Crisp,
2015; Tajfel, Billig, Bundy & Flament, 1971; Tajfel & Turner, 1979). This funda-
mental insight poses an important and challenging question: Given this need for
coherence, how can people adapt to a multicultural future? Some have argued that
the ‘growing pains’ of rising social and cultural diversity may be inevitable in the
short- to medium-term because diversity tends to challenge social cohesion and lead
to greater levels of isolation, prejudice, and/or conflict before its benefits can be
reaped in the long-term (Putnam, 2007). However, here it is argued that if rising
diversity is managed mindfully, then it can lead to cultural integration and many be-

nefits associated with it sooner rather than later. Chapter 2 will delve more deeply
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1. INTRODUCTION

into the different implications that rising diversity may have for intergroup relations,
ranging from cultural separation and marginalisation, to cultural assimilation and
integration. Meanwhile, both individuals and societies have a choice to make: They
can either choose not to pay attention to issues arising from a more diverse global
community, which may exacerbate old conflicts and give rise to new ones; or they
can prioritise research and policy related to diversity and its effects, tackle emerging
issues associated with diversity, and hopefully reduce social isolation and intergroup
tensions. The global community—including scientists, educators, politicians, and
business leaders——has an opportunity to reflect on how to effectively manage our
increasingly diverse societies (Galinsky et al., 2015).

Different cases can be made in favour of or against allocating more attention to
the causes and consequences of diversity. Some have advanced an ethnocentric case,
arguing that social homogeneity (i.e., a lack of social diversity) can boost a sense of
community and social cohesion, with prime examples being Scandinavian countries
such as Denmark and Norway (Eckstein, 1966; Lundvall, 2002). Thus, political
parties that are sceptical of immigration have advocated in favour of regulating im-
migration and growing diversity tightly, rather than supporting and nourishing it
(Evans & Mellon, 2016; Franzmann, 2017; Della Posta, 2013; Widfeldt & Branden-
burg, 2017). However, this perspective may be too narrow: Because diversity can
refer to both cultural (e.g., different ethnic groups) and social (e.g. social class;
occupation) categories, it represents a characteristic that is naturally present in
any society to a lesser or greater degree. Thus, while the extent of growing diversity

could indeed be regulated, the very fact that social diversity naturally exists in most
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1.2. The Importance of Managing Adaptation to Rising Diversity Effectively

societies is likely to spawn a myriad of challenges. In order to prevent outcomes
such as social or cultural separation or marginalisation, it may be wise to allocate
attention and resources to navigating diversity effectively, instead of scapegoating
or ostracising certain social or cultural groups. After all, social diversity may not
only pose challenges to minorities and/or outgroups (e.g., homeless or poor people,
immigrants, refugees), but also majority groups and ingroups themselves (e.g., when
conflicts between social groups arise).

What is more, one can make a pragmatic case in favour of nurturing social and
cultural diversity. Research suggests that it can add tangible value to societies
and organisations, especially if cultural integration is achieved. More precisely,
not only does group homogeneity tend to breed narrow-mindedness and groupthink
(Janis, 1972; Kerschreiter, Schulz-Hardt, Mojzisch & Frey, 2008; Schulz-Hardt, Frey,
Liithgens & Moscovici, 2000), but a diverse mix of values and ideas can allow people
to become better at taking the perspective of others (Hoever et al., 2012; Hoffman,
1959; Sommers, 2006), better innovators, and more creative problem solvers (Crisp
& Turner, 2011; Goclowska, Baas, Crisp & De Dreu, 2014; Simonton, 1997). This so-
called ‘business case’ in favour of diversity is compelling (Herring, 2009), and this
thesis contributes new empirical evidence in order to better understand to what
extent one might reap cognitive benefits from simple exposure to diversity.

Finally, a moral case in favour of promoting diversity can be made: Conscience
and compassion mandate that we attempt to reduce suffering and help people who
are different from us, simply because it is the ethically right thing to do (Johns,

Green & Powell, 2012; Noon, 2007). Whether or not one is in favour of or against pri-
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1. INTRODUCTION

oritising the challenges associated with diversity on the political and social agenda,
many modern societies are becoming multicultural environments that require coali-
tion building to address global challenges. If people are to tackle poverty, intractable
conflicts, economic crises, epidemics, and climate change, then they are well advised

to deepen their understanding and discourse on how to navigate diversity effectively.

1.3 Aims of the Thesis

The central aim of this thesis is to examine how people adapt to new and complex
forms of social diversity. The focus is psychological, in the sense that it will be placed
on consequences for affect, motivation, cognition, behaviour. While diversity science
has garnered growing research attention in recent years (Crisp & Turner, 2011; Crisp
& Meleady, 2012; Mendoza-Denton & Espana, 2010; Plaut, 2010a), some pressing
questions are yet to be addressed. What are the psychological consequences of
being exposed to people from varied backgrounds and cultures? How do people
psychologically adapt to new forms of diversity over time? With these questions
in mind, the empirical work described in this thesis will investigate (1) the idea
that exposure to unexpected forms of diversity can influence perceivers’ broader
cognitive functioning (conceptualised as cognitive reflection in Chapters 4 and 5,
and as cognitive flexibility in Chapter 6), (2) the role of individual differences in
need for cognition when people learn about new forms of diversity, and (3) how

people psychologically adapt to unexpected forms of diversity over time.



1.4. Thesis Overview

1.4 Thesis Overview

Chapter 2 begins by reviewing the current state of the literature on psychological
adaptation to diversity. First, psychological adaptation, social and cultural diversity,
and counter-stereotypes are defined. Importantly, CSTs are conceptualised as a
special type of expectancy violation, which has implications for the theorising in
later chapters (particularly Chapter 7). Then, a brief overview of key models and
theories is presented and the theoretical progress made in diversity science to date
is discussed. The chapter ends with a discussion of empirical and methodological
challenges in diversity science, which in turn informs the empirical work conducted
as part of this thesis.

Chapter 3 presents a brief overview of the history of the study of counter-
stereotypes, which serves as the empirical foundation for the predictions made in
later chapters.

Chapter 4 comprises eight experiments testing the hypothesis that exposure to
counter-stereotypical diversity can directly impact cognitive reflection.

Chapter 5 presents three experiments testing the hypothesis that individual
differences in need for cognition moderate the hypothesised effect of exposure to
counter-stereotypes on cognitive reflection.

Chapter 6 presents a preregistered longitudinal experiment examining how
people psychologically adapt to exposure to counter-stereotypical diversity over

time.

Chapter 7 introduces Expectancy Regulation Theory (ERT), a new theory which
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1. INTRODUCTION

aims to specify how expectancy violations can influence affect, motivation, cognition,
and behaviour by triggering one of three possible states: Indifference versus threat
(and defensiveness) versus challenge (and open-mindedness).

Finally, Chapter 8 summarises the empirical findings from Chapters 4 to 6 as
well as the key insights from Chapter 7, and while keeping the limitations of the
presented research in mind, draws theoretical and practical implications for research

on psychological adaptation to social and cultural diversity.



CHAPTER 2

Towards a Diwversity Science:
Theoretical Progress and Empirical

Challenges

The purpose of Chapter 2 is to review the current state of the literature on psycho-
logical adaptation to social and cultural diversity. I review and discuss the concepts
central to this thesis, as well as the main theoretical and methodological approaches
in research on psychological adaptation to diversity. Specifically, I first define psy-
chological adaptation, social and cultural diversity, and counter-stereotypes. This
1s followed by a review of the broad implications of increasing diversity for inter-
group relations through the lens of Berry’s (1997) model of acculturation. Then,
I provide a succinct overview of key models and theories relevant to psychological

adaptation to counter-stereotypical diversity, and reflect on the theoretical progress
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EMPIRICAL CHALLENGES

made to date. The chapter ends with a discussion of empirical and methodological

challenges, which in turn informs the empirical work conducted as part of this thesis.

2.1 New Forms of Diversity Challenge

Traditional Stereotypes

As a result of social diversity rising, people often come into contact with new
and unusual combinations of social, religious, and cultural identities. These days,
it is not uncommon to learn about female chief executives spearheading large tech-
nology firms, Muslims advocating liberal values such as abortion rights, disabled
people winning sports competitions, Catholics coming out as gay, or successful star-
tup founders who did not complete their university studies. Such individuals are
exemplars of counter-stereotypical diversity: They do not conform to traditional ste-
reotypes and thus are termed counter-stereotypes (“CSTs”; Crisp & Turner, 2011).
People encounter counter-stereotypical individuals when they commute to work, at-
tend school, and pursue leisure activities, or when they travel, change jobs, or move
to new places. The media, films, and books frequently feature significant achieve-
ments of members of minority groups, such as the film Hidden Figures, which tells
the story of three Black female engineers who helped send US American rockets
into space. What is more, grassroots social movements have arisen in recent years
with the goal to dismantle clichés, for example the #ILookLikeAnEngineer cam-

paign started by a female engineer on Twitter inspiring tens of thousands of people

10



2.2. Definitions

to share their stories (Anchalee, 2016; Dickey, 2015). Finally, recent history has
demonstrated how members of under-represented groups have achieved positions of
power and influence, defying expectations and inspiring generations to come, such
as Barrack Obama in the 2008 and 2012 US presidential elections (“the Obama
Effect”; Marx, Ko, & Friedman, 2009), or Sheryl Sandberg as Chief Operations
Officer at Facebook and doyenne of the Lean In movement (Sandberg, 2013). How
do people psychologically adapt to new forms of diversity that challenge traditional
stereotypes? The following sections define the key concepts in this thesis (psycho-
logical adaptation, social and cultural diversity, and CSTs) and present the main
theoretical and methodological approaches in research on psychological adaptation

to diversity.

2.2 Definitions

2.2.1 Defining “Psychological Adaptation”

Oxford Dictionaries define psychology as “the scientific study of the human mind
and its functions, especially those affecting behaviour in a given context” (2018).
The field of social psychology in particular has been defined as “an attempt to
understand and explain how the thoughts, feelings, and behaviours of individuals
are influenced by the actual, imagined, or implied presence of others” (Allport,
1968, p. 3). Importantly, the latter definition emphasises the multilevel nature

of psychological processes: They typically have emotional, motivational, cognitive,
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behavioural, and/or social causes and consequences. In line with this definition,
this thesis will conceptualise experiences as psychological in nature whenever they
affect, motivation, cognition, behaviour, and/or social relations.

The term adaptation can imply a process or an outcome (Schmitt & Pilcher,
2004). In the context of biological evolution, adaptation as a process refers to a
“creature changing and becoming better suited, or fit, to an environment” (Schmitt
& Pilcher, 2004, p. 643). In contrast, adaptation as an outcome can either refer to
an attribute that helps a creature survive and reproduce at a particular point in time
(Reeve & Sherman, 1993) or to the historical end product of the process of evolution
(Williams, 1996). Whereas most evolutionary psychologists examine adaptation as
an end product rather than continuous process, this thesis will explicitly focus on
psychological adaptation as a process, rather than outcome.

Psychological adaptation is therefore presently defined as discernible changes
in emotion, motivation, cognition, or behaviour (or a combination thereof), which
people show consistently in response to a stimulus, event, or environment. For
example, an individual who has lived in a small village all their life, but has recently
moved to a big city, may be repeatedly exposed to new and unexpected forms of
social and cultural diversity: They might meet a Muslim feminist, work with a
hippie lawyer, meet a gay married couple raising a child, or make friends with a
disabled athlete. If, for example, said individual is politically conservative or has a
high need for structure, then they may initially be sceptical of people who challenge
stereotypes and social norms, and they may be initially resistant to deviance from

common norms (Fay & Frese, 2000; Graham, Haidt & Nosek, 2009; Graham, Nosek
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& Haidt, 2012; Inbar, Pizarro & Bloom, 2009; Jost, Federico & Napier, 2009).
However, said individual may successfully adapt to new forms of diversity over time
as they repeatedly experience contact with outgroup members (Brown & Hewstone,

2005; Christ et al., 2014; Pettigrew, 1998, 2008).

2.2.2 Defining “Social and Cultural Diversity”

Arguably, a comprehensive definition of social and cultural diversity would en-
compass a plurality of human states (e.g., cognitions, emotions, motivations) and
traits (e.g., dispositions, languages). In their article titled “Diversity science: What
is it?” Mendoza-Denton and Espana (2010) advocate in favour of such a broad con-
ceptualisation of diversity by contending that topics that traditionally have been
considered as distinct from “diversity” (e.g., relationships, personality, development)
often epitomise the diversity between people, groups, and cultures. In line with this
idea, the present thesis is based on a broad definition of diversity that encompasses
differences in social categories (e.g., gender, ethnicity), personality (e.g., openness
to experience, agreeableness), and/or biological characteristics (e.g., sexuality, age).

Whatever the nature of differences between people or groups may be, these
differences can either simply co-exist in a pluralistic society, or they can become
cross-cutting and complex when combined in new ways. Resonating with existing
literature (Crisp & Hewstone, 2007; Crisp & Meleady, 2012; Crisp & Turner, 2011),
this thesis therefore conceptualises social and cultural diversity as a phenomenon

that manifests itself on a continuum (Figure 2.1).
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Ancestral o Modern
monocultural PIUI:ah.StIC socially compleX ——3
societies socleties societies

Figure 2.1: A continuum of social diversity represented by three types of societ-
ies, ranging from ancestral monocultural societies, pluralistic societies, to modern
socially complex societies.

Specifically, this thesis considers ancestral monocultural societies as located at
one end of the diversity continuum. These environments are characterised by a
lack of exposure to diversity and represent highly independent communities that
are largely self-sufficient (e.g., imagine traditional Himalayan Buddhist villages that
are largely disconnected from modern societies). Pluralism is located roughly at
the centre of the continuum, representing situations where people from different
social and cultural groups co-exist but do not integrate (e.g., Whites, Blacks, and
Asians living in segregated neighbourhoods within the same broad area). Most
contemporary societies that can be characterised as pluralistic involve a certain
level of exposure to diversity, for example when people leave their communities for
work or leisure, or when they interact with traditional or digital media. As a result,
pluralistic societies that consist of multiple but segregated communities will tend to
involve exposure to simple identity structures (e.g., I am White, he is Black), and
therefore likely be characterised by relatively low self- and social identity complexity
(Linville, 1987; Roccas & Brewer, 2002). Lastly, the other end of the continuum

represents complex forms of diversity and refers to environments in which group
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affiliations become cross-cutting and inter-twined, and when identities are newly
construed (e.g., Muslim feminists, Black female engineers, and gay Catholics living

in a racially diverse neighbourhood).

Notably, this dimensional conceptualisation of social and cultural diversity allows
us to think about the challenges that diversity poses for psychological adaptation.
Ancestral monocultural societies and pluralistic societies represent, arguably, less
challenging forms of diversity than socially complex forms of diversity because tra-
ditional social roles and categories tend to remain intact, thus echoing the human
preference for stability and structure (Caporael, 1997). Complex forms of diversity
such as CSTs, on the other hand, may be perceived as relatively more challenging
because they conflict with the evolved human propensity for categorical thinking and
call into question existing frames of reference (Crisp & Meleady, 2012). Extensive re-
search on multiple and crossed social categorisation supports the plausibility of this
argument by showing that forming impressions of surprising category combinations
(e.g., an Oxford-educated bricklayer) takes more cognitive effort, more time, and in-
volves more complex reasoning as compared to unsurprising combinations (e.g., an
Oxford-educated art critic) (Crisp & Hewstone, 2007; Hutter, Crisp, Humphreys,
Waters & Moffitt, 2009). In sum, the experience of diversity can vary in nature
and is therefore likely to have divergent implications for psychological processes, de-
pending on the extent of the challenges that the experience poses. In the following
section, CSTs and various related constructs will be disambiguated and defined in

order to establish conceptual clarity and to set the stage for later discussion.
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2.2.3 Counter-stereotypes are a Special Type of

Expectancy Violations

As people construe themselves and others in diverse, complex, and crosscutting
ways (e.g., “I am both Russian and German, a PhD student, a startup founder),
these construals can have wide-ranging implications for psychological, behavioural,
and social processes (Crisp & Hewstone, 2007). For example, there is ample evidence
to suggest that activating multiple social categories (by asking participants to think
of multiple affiliations rather than a single affiliation of an outgroup target) can help
reduce intergroup stereotypes and prejudice (Crisp, Hewstone & Rubin, 2001; Hall
& Crisp, 2005; Prati, Crisp, Pratto & Rubini, 2016; Prati, Vasiljevic, Crisp & Ru-
bini, 2015b). Because a detailed review of theories and research on multiple social
categorisation and its psychological effects is beyond the scope of this thesis, the in-
terested reader is referred to Crisp and Hewstone’s (2007) review article delineating
when and how multiple social categorisation can lead to more positive intergroup
attitudes and more creative, divergent thought. Importantly, the focus of this thesis
will be placed on the psychological effects of exposure to counter-stereotypical di-
versity, that is, information, situations, and events that activate multiple, unusual,
and unexpected combinations of social categories (e.g., Oxford-educated bricklayer,
female CEO, Muslim feminist, disabled athlete). Put differently, here CSTs are
understood as “behaviors and personality traits that buck contemporary cultural

norms” (Aubrey & Harrison, 2004, p.116).
In the example of a new city dweller in Section 2.2.1, fixed social categories and
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stereotypes would become less functional as the person navigates their environment;
instead, considering individuals on a case-by-case basis may be more functional for
them (Fiske & Neuberg, 1990). Indeed, one of the key premises in this thesis is
that people change the way that they form impressions of each other as they are
exposed to new forms of diversity over time: Instead of relying on category-based
judgments (e.g., related to gender), they are likely to start making sense of other
people based on attributes that go beyond category-membership (e.g., personality
traits), or they may combine category membership and individual attributes as
sources of information when forming impressions (e.g., by drawing on gender and
personality in combination; Fiske & Neuberg, 1990).

However, CST's represent only one possible way of challenging one’s expectations
and frame of mind. CST's can be described as a special type of expectancy violations,
which are defined as stimuli or events that contradict people’s assumptions about
the world (see Chapter 7). Expectancy violations are synonymous with schema vi-
olations, which are referred to as “targets and objects that disconfirm schema- and
stereotype-based expectancies” (Goctowska, Baas, Elliot & De Dreu, 2017a, p. 54).
One subtype of expectancy or schema violations are social schema violations, which
are conceptually superordinate to CSTs. While social schema violations refer to
situations when cognitive schemata about social others are violated (e.g., an astro-
naut on the beach, an imam in front of a church), CSTs refer more specifically to
situations when stereotypes are violated (a gay imam, a Black president). In other
words, all CST's are social schema violations, but not all social schema violations are

CSTs. Similarly, the concept of norm violations is related but distinct from CSTs.
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While both norm violations and CSTs are examples of expectancy violations, it
is notable that the former typically focus on the appropriateness of behaviours in
certain situations (Mu, Kitayama, Han & Gelfand, 2015), whereas the latter refer

to beliefs about groups that are challenged.

Note that this thesis is explicitly concerned with situations where stereotype-
based beliefs are violated, rather than other types of beliefs or expectancies. How-
ever, Chapter 7 will discuss the extent to which expectancy violations more generally
may have diverging implications for emotion, motivation, cognition, and behaviour.
The next section delves more deeply into the implications of increasing diversity
for intergroup relations in order to elucidate why it is important to care about this
topic. After that, theories of impression formation and psychological adaptation to
diversity will be summarised in order to provide the relevant theoretical backdrop

for the empirical work conducted in this thesis.

2.3 The Implications of Increasing Diversity for

Intergroup Relations

Increases in diversity have implications for both individuals and societies. While
exposure to new forms of diversity and intergroup contact can sometimes result in
improved intergroup relations (Allport, 1954, 1979) and even cognitive flexibility
and creativity (Crisp & Turner, 2011), it may also lead to conflict (Pelled et al.,

1999) and acculturative stress (Berry, 1970; Berry, 1997). The consequences of in-
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creasing social and cultural diversity are hotly debated in the literature: Broadly
speaking, four perspectives have been advanced, reflecting different viewpoints on
the psychological and social implications of diversity and intergroup contact. In
what follows, the discussion will be organised using Berry’s (1997) model of ac-
culturation, where acculturation is defined both as cultural changes in groups and
as psychological changes in individuals. Relevant social psychological theories and
evidence will be presented and discussed in order to elucidate how rising social and
cultural diversity and different types of acculturation strategies may affect inter-
group relations. This discussion will provide a broad framework that will help (1)
locate the contribution of this thesis and (2) organise the discussion of the empirical

findings presented in this thesis in a meaningful way.

2.3.1 Cultural Separation

According to Berry (1970), cultural separation occurs when individuals place
value on holding on to their original culture, values, and norms while simultaneously
preferring to avoid contact with outgroup members. It can be both a precursor
to stress, a consequence thereof, or an active strategy pursued by individuals or
groups. Some research suggests that segregation of groups tends to be accompanied
by, and may often lead to, prejudice, discrimination, and intergroup conflict (e.g.,
Campbell, 1965; Esses, Dovidio, Jackson & Armstrong, 2001; Hewstone, Rubin
& Willis, 2001; Major, Blodorn & Major Blascovich, 2016; Putnam, 2007). For

example, social diversity and segregation may motivate groups to compete for scarce
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resources in order achieve or maintain power, prestige, or privilege (Dollard, Miller,
Doob, Mowrer & Sears, 1939; Giles & Evans, 1986; Hovland & Sears, 1940; LeVine &
Campbell, 1972; Quillian, 1995; Sherif, White, Sherif, Hood & Harvey, 1961), which
can be due to many, potentially interacting factors. Amongst others, segregation
and intergroup bias can arise as a result of the need for positive self-esteem (Abrams
& Hogg, 1988; Tajfel & Turner, 1979), the need to reduce subjective uncertainty
(Hogg, 2000, 2007), or the need to preserve oneself and one’s culture (Greenberg
et al., 1990; Rosenblatt, Greenberg, Solomon, Pyszczynski & Lyon, 1989).
Evidence for the proposition that diversity can be associated with segregation
and conflict comes from different settings. Research using experimental games (e.g.,
the prisoner’s dilemma or ultimatum games) has demonstrated that the more that
players differ from one another, the more likely they are to defect (or ‘cheat’); a
finding which has been reported across different countries (e.g., Eckel & Grossman,
2001; Glaeser, Laibson, Scheinkman & Soutter, 2000). Sociological research suggests
that greater ethnic heterogeneity can be linked to lower social trust (Anderson
& Paskeviciute, 2006; Delhey & Newton, 2005), although a recent comprehensive
review of the literature suggests that this effect is highly context-dependent (van
der Meer & Tolsma, 2014). Finally, research on workgroups in the United States
and Europe suggests that (1) internal heterogeneity (in terms of age, professional
background, ethnicity, and other factors) is associated with lower group cohesion,
decreased satisfaction, and higher turnover (Jackson et al., 1991; Keller, 2001) and
(2) team diversity can be associated with both task and emotional conflict, which

in turn have implications for task performance (Pelled et al., 1999). In sum, there
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is significant evidence to suggest that social and cultural diversity can be associated

with segregation and intergroup conflict.

2.3.2 Cultural Marginalisation

Cultural marginalisation occurs when groups neither have an interest in main-
taining their own culture, nor in having relations with other cultures or groups
(Berry, 1997), thus breeding social isolation (Putnam, 2007). When cultural mar-
ginalisation takes place, it is likely to reduce social capital, which is defined as the
“links, shared values, and understandings in society that enable individuals and
groups to trust each other and to work together” (Keeley, 2007, p. 102). Specific-
ally, Putnam (2007) has theorised that, in the short to medium run, immigration and
ethnic diversity may challenge social solidarity and hamper social capital. In other
words, “people living in ethnically diverse settings appear to ‘hunker down’—that
is, to pull in like a turtle. (...) Diversity, at least in the short run, seems to bring
out the turtle in all of us” (Putnam, 2007, p. 149-151). However, Putnam also pro-
poses that, in the medium to long run, successful immigrant societies can create new
forms of social solidarity that dampen the negative effects of diversity by creating
new, more encompassing identities and a broader sense of “we” (an argument that is
in line with the common ingroup identity model, see Dovidio, Gaertner, and Saguy
(2009)). Taken together, Putnam argues that immigration and social diversity are

not merely inevitable, but in the long term also desirable.

What evidence is there that diversity initially results in social marginalisation
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and isolation? Putnam (2007) found that diversity makes inhabitants of diverse com-
munities withdraw from collective life and from close friends, distrust their neigh-
bours, have low confidence in their communities and leaders, volunteer less, and
withdraw from political activities, even when controlling for potential confounding
variables (e.g., economic inequality and crime rates), and ruling out conceptual,
statistical, and methodological issues (e.g., alternative explanations, self-selection
bias, moderating variables). Other studies similarly suggest that diversity can be
negatively related to social cohesion and trust (e.g., Alesina & La Ferrara, 2002).
These findings are consistent with classic findings in social psychology on bystander
intervention in crises. Specifically, not only have data been presented to suggest
that the larger the number of bystanders, the lower the chances that any of them
will intervene in an emergency (Darley & Latané, 1968), but researchers have also
found that people limit their “span of sympathy” by responding to calls for help
along ethnic lines. That is, experimental research suggests that Black participants
offered equivalent levels of assistance to both Black and White participants, how-
ever White participants helped Black (but not White) participants less frequently
(Crosby, Bromley & Saxe, 1980; Gaertner & Bickman, 1971). More broadly, it has
been proposed that neighbourhood heterogeneity might make social behaviour less

¢

predictable and therefore lead to “information overload”, which in turn may result
in an inability to process inputs from the environment effectively (Milgram, 1970).
To summarise, significant research and theories are consistent with the perspective

that diversity can breed isolation, at least in the short term.
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2.3.3 Cultural Assimilation

From the acculturation strategies described thus far, it may appear that di-
versity and acculturation may inevitably lead to social and psychological problems.
However, this is not necessarily the case. Cultural assimilation is a process wherein
individuals do not wish to maintain their cultural identity but instead desire to as-
similate to a new, often superordinate culture or group by adopting their values and
norms (Berry, 1997). In response to rising social and cultural diversity, group mem-
bers can often choose their acculturation strategy——they may or may not decide to
assimilate to any given culture. Whereas disciplines such as sociology, economics,
and political science have debated and conducted significant empirical research on
the consequences of assimilation, only little psychological research has been conduc-
ted in this domain (Hornsey & Hogg, 2000). One exception may be seen in research
on the common ingroup identity model (Dovidio, Gaertner & Saguy, 2009). The
model’s key hypothesis bears close resemblance to the idea of cultural assimilation
because it suggests that one way to improve intergroup relations is to encourage
group members to categorise themselves at the superordinate level (see also Horn-
sey & Hogg, 2000). For example, someone might be encouraged to think of himself
or herself as a European instead of British citizen, thus broadening their collective
identity. The goal of this approach is to reduce intergroup bias by systematically
altering the perception of group boundaries, which the allows to redefine who is
perceived as an ingroup member (Dovidio et al., 2009). The common ingroup iden-

tity model explicitly refrains from proposing that superordinate categories should
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become over-powering or “all-encompassing”. Rather, it is envisaged that in inter-
group situations group members retain distinct subgroup identities, but conceive of
themselves as “all playing on the same team” (i.e., in terms of having a more in-
clusive collective identity; Gaertner, Rust, Dovidio, Bachman, and Anastasio 1994,
p. 227). In that vein, the common ingroup identity model differs from Berry’s
(1997) conception of assimilation——the former explicitly encourages distinct sub-
group identities, whereas the latter assumes that group members distance themselves
from their original social or cultural groups altogether.

Research on the benefits of establishing a common ingroup identity abounds.
Laboratory research has found that creating common ingroup identities can help
reduce intergroup bias, for example by improving cooperation (Gaertner, Mann,
Dovidio, Murrell & Pomare, 1990), increasing positive affect (Dovidio, Gaertner &
Loux, 2000), by increasing helping behaviour across group boundaries (Nier et al.,
2001), and by stimulating intergroup forgiveness (e.g., that by Jews toward Ger-
mans for the Holocaust; Wohl & Branscombe, 2005). Field research in school and
professional settings supports the external validity of the model generally finding
that stronger perceptions of a common, inclusive identity are associated with im-
proved intergroup relations (Gaertner, Bachman, Dovidio & Banker, 2001; Houlette
et al., 2004). However, it is important to keep in mind that creating common in-
group identities (regardless of whether these involve pronounced subgroup identities
or not) is not the only way of responding to growing social and cultural diversity.
As the next section elaborates, one alternative approach termed cultural integration

also holds great promise for improving intergroup relations.
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2.3.4 Cultural Integration

People can also respond to diversity by engaging in cultural integration (Berry,
1997). Here, individuals place value on both their original cultures and group mem-
berships, and show interest in new cultures or outgroups. This perspective paints
a different picture to some of the perspectives described above: It suggests that
exposure to diversity and intergroup contact can be beneficial to individuals and
societies (Park & Judd, 2005). This thesis is most closely aligned with this view,
assuming that social and cultural diversity can add value to societies if individuals

are motivated and able to embrace it.

Perhaps the first theoretical specification echoing the cultural integration per-
spective was Gordon Allport’s (1954) contact hypothesis, which states that contact
between members of opposing groups, under the right conditions (such as equal
status and common goals), is an effective way to reduce stereotypes and prejudice.
In subsequent theoretical work, psychological theorists have both refined and em-
pirically tested new intergroup contact models and theories (Brown & Hewstone,
2005; Dovidio, Gaertner & Kawakami, 2003; Hewstone & Brown, 1986; Pettigrew,
1998). Most notably, Brown and Hewstone (2005) proposed an integrative theory
of intergroup contact, which synthesised preceding work. Their theory stresses the
importance of the following aspects: (1) In contact situations, group memberships
need to be salient if prejudice is to decrease not only towards one outgroup member,
but also towards the outgroup as a whole (termed category salience); (2) different

dimensions of intergroup contact, such as cross-group friendship (i.e., intimate rela-
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tionships between in-group and out-group members), can be differentially powerful
depending on the specific context (e.g., the severity of intergroup tensions); (3) dif-
ferent types of mediators, such as empathy, anxiety, and trust, can explain the link
between contact and prejudice, and thus they need to be considered carefully when
designing targeted and effective interventions.

In light of the significant theoretical progress made, what is the evidence for the
proposition that intergroup contact and cultural integration can foster more posit-
ive social relations? Meta-analytic evidence suggests that the conditions originally
postulated by Allport (1954) are facilitating, but not necessary for the positive ef-
fects of contact to occur (Pettigrew & Tropp, 2006; Pettigrew, 2008). It appears
that positive contact experiences in their own right are sufficient to reduce inter-
group bias (i.e., negative attitudes, emotions, intentions, and behaviours) and to
foster social tolerance and solidarity. Large-scale, multilevel studies provide some
evidence that intergroup contact is more potent in reducing outgroup prejudice at
the neighbourhood level compared with the individual level (Christ et al., 2014).
According to these studies, prejudice is not only a function of whom you interact
with, but also of where you live. Moreover, research on integration as an accul-
turation strategy suggests that it (as opposed to separation, marginalisation, and
assimilation) incorporates multiple protective factors, such as the willingness for
mutual accommodation, involvement in two cultural communities, and the ability
to be flexible in personality (Berry, 1997). Finally, new research in the emerging
field of diversity science indicates that exposure to counter-stereotypical diversity

may promote cognitive flexibility and creativity in domains that are unrelated to

26



2.4. Theories of Psychological Adaptation to Diversity

the diversity experience (Di Bella & Crisp, 2016; Goclowska et al., 2014; Goctowska
& Crisp, 2013; Goctowska, Crisp & Labuschagne, 2012; Prati et al., 2015b; Prati,
Crisp & Rubini, 2015a; Vasiljevic & Crisp, 2013). This thesis aims to conceptu-
ally replicate the latter finding in Chapters 4, 5, and 6. Taken together, empirical
evidence suggests that social and cultural diversity can be associated with positive
psychological and social outcomes, such as trust, tolerance, and creativity. It is
notable that cultural integration is typically considered the most adaptive of the

possible acculturation strategies in response to social and cultural diversity (Berry,

1997; Berry, 2001).

2.4 Theories of Psychological Adaptation to

Diversity

2.4.1 The Continuum Model of Impression Formation

How do people form impressions of others, especially others who they differ from?
Fiske and Neuberg’s (1990) continuum model of impression formation attempts
to answer this question by integrating research on stereotyping with research on
person perception. In essence, the model postulates that perceivers can use (1) a
target’s category membership to form an impression (category-based processes), and
(2) specific or unique traits to form an impression (individuating processes). This
model suggests that impressions can be formed through both types of processes,

and that the distinctions among these processes are matters of degree, rather than
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discrete shifts (i.e., it is a continuum, Fiske & Neuberg, 1990). The extent to which
a perceiver utilises category-based vs. individuating processes depends on various
moderating and mediating variables, which are delineated further below.

At each step of the impression formation process, the perceiver evaluates (or,
interprets) whether or not the available information is sufficient to make sense of
the target individual. For example, after initially categorising a target (e.g., as
Muslim), judging it as relevant to current goals and/or interesting (e.g., he is my
colleague), and attending to the target’s attributes (e.g., he is a feminist who fights
social inequality), the model predicts that the perceiver will attempt to categorise
the target in a confirmatory manner (termed confirmatory categorisation and akin to
confirmation bias, Nickerson, 1998). However, this process may be unsuccessful (e.g.,
if the perceiver cannot reconcile how his Muslim colleague can also be a feminist).
In this case the perceiver will attempt to recategorise the target (e.g., the perceiver
will access a new category: The Muslim colleague has grown up in Western Europe),
a process termed recategorisation. But if this process is also unsuccessful because
it does not sufficiently help to make sense of the target person, then piecemeal
integration is predicted to ensue, which involves an attribute-by-attribute analysis of
the target (e.g., the perceiver may ask, “What factors or conditions have motivated
my Muslim colleague to become a feminist who fights social inequality?”).

The continuum model of impression formation is predicated upon four premises,
which specify the nature of impression formation processes, the primary mechanisms
underlying them, and the influences of psychological variables (e.g., motivational

states or types of information) on impression formation outcomes (Fiske & Neuberg,

28



2.4. Theories of Psychological Adaptation to Diversity

1990).

The first premise states that category-based processes typically take priority over
individuating (or, attribute-oriented) processes: That is, it is assumed that perceiv-
ers primarily use category-based information to form impressions (e.g., ethnicity,
age, sex), and that they only use individuated processes (e.g., information related to
targets’ individual characteristics or circumstances) when necessary. In other words,
the extent to which a perceiver progresses along the impression formation continuum
depends on the ease with which perceivers can make sense of the target’s attributes
as fitting an available category (or, an interpretation of fit). If a target’s attributes
easily fit a category (a pre-existing category or one that the perceiver spontaneously
constructs), then category-based impression formation will take place. However, if
a perceiver is not able to fit a target’s attributes into one or more categories, then
the perceiver is more likely to draw on individuating, attribute-oriented processes.
Fiske and Neuberg (1990) summarise and discuss research specifying the informa-
tional conditions (e.g., expectancy-confirming or -disconfirming information) that
tend to elicit different interpretations of the fit between category and attributes.

The second premise specifies the primary mediator through which different im-
pression formation processes are presumed to occur. Fiske and Neuberg (1990)
propose that attention is a necessary mechanism, such that increased attention is ne-
cessary for more individuating impression formation to take place. In this research,
attention is typically operationalised as the amount of time that participants spend
considering information about target individuals while making a judgment about

them.
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The third premise of the model posits that the perceiver’s motivation influences
the outcomes of impression formation. Specifically, it is assumed that different situ-
ations have different interdependence structures—i.e., the target, the perceiver,
their interaction, or a third party to the interaction may prompt different motiva-
tions (e.g., to form an accurate impression, to reduce feelings of uncertainty). Dif-
ferent motivations, in turn, will determine the likely goal(s) of impression formation
and hence push the perceiver either toward the categorising, or the individuating
end of the continuum.

Finally, the fourth premise integrates some of the preceding premises, positing
that attention and interpretation jointly mediate the effects of motivation and in-
formation on how people form impressions. With respect to interpretation, it is
important that the information about the target individual is interpreted as dia-
gnostic (i.e., minimally interesting or relevant) for it to trigger categorisation, re-
categorisation, or piecemeal integration. In addition, Fiske and Neuberg (1990)
propose that attention per se does not explain which impression formation route is
taken—instead, the nature of the attentional processes is critical because it can be
biased or accuracy-driven. If the attentional processes are biased, then the perceiver
is more likely to operate at the category-based end of the continuum, but if they
are accuracy-driven, then he or she is more likely to operate on the individuating
end of the continuum. For example, if a perceiver receives information comprising
a category label (e.g., woman) and attributes that are consistent with the category
label (e.g., warm, nurturing), then the perceiver is likely to interpret the informa-

tion as fitting and engage in category-based processing. However, if the perceiver
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receives information comprising a category label (e.g., woman) and attributes that
are inconsistent with the category label (e.g., dominant, selfish) and if the perceiver
is motivated to form an accurate impression of a target (or at least, there is no par-
ticular reason to form a biased impression), then individuated processing is likely
follow.

The continuum model of impression formation is flexible because it can account
for real-life, face-to-face encounters, as well as indirect interactions (e.g., online).
It can even be applied to situations that do not involve an interaction at all (for
example, when reading about a target individual). The continuum model provides
an excellent starting point for understanding the question, “How do people psycho-
logically adapt to social and cultural diversity?” because it distinguishes between
two fundamental types of cognitive processing that occur when people learn about
social others: Category-based versus individuated processing (otherwise known as
system 1 vs. system 2; Crisp & Meleady, (2012); Evans, (2008); Kahneman, (2012);
Kahneman, (1973); Strack & Deutsch, (2004)). Finally, the continuum model of im-
pression formation also specifies necessary conditions, mechanisms, and boundary

conditions of category-based vs. individuated processing.

2.4.2 The Categorisation Processing Adaptation
Generalisation (CPAG) Model

In the early 2010s, two decades after Fiske and Neuberg (1990) published the con-

tinuum model of impression formation, research on the psychological consequences
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of diversity had started to garner interest again—researchers began considering the
broader outcomes of exposure to diversity, aside from the judgements that people
make about the person or situation (Crisp & Meleady, 2012; Crisp & Turner, 2011;
Mendoza-Denton & Espana, 2010; Plaut, 2010a, 2010b). Crisp and Turner’s (2011)
Categorisation Processing Adaptation Generalisation (CPAG) model brought these
insights together in an effort to explain how people cognitively adapt to social
and cultural diversity. It can be argued that the CPAG model built on Fiske and
Neuberg’s model by postulating that certain types of diversity experiences can help
individuals move away from category-based processing and towards the other end
of the continuum, individuated processing.

Crisp and Turner (2011) propose that under a set of conditions, social and cul-
tural diversity is likely to yield beneficial outcomes in a variety of psychological
domains that range from intergroup tolerance and self-efficacy to problem-solving
and creativity. According to the CPAG model, four conditions must be met for
diversity experiences to yield generalised cognitive flexibility (or cognitive transfer
effects). First, the model postulates that diversity must be experienced in a way
that challenges stereotypical expectations. In other words, the experience must
involve exposure to a surprising combination of social categories (e.g., a counter-
stereotype, such as an Oxford-educated bricklayer). Second, the individual must
be both motivated and able to engage in elaborative processing to resolve the ste-
reotypical inconsistencies (e.g., Why does this person work as a bricklayer if they
were educated at Oxford?). Third, the model postulates that these categorisation

and processing conditions must be followed by inconsistency resolution, a critical
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cognitive process that comprises two subcomponents: Stereotype suppression and
generative thought. That is, only if the perceiver discards at least some stereotypes
associated with the target (stereotype suppression) and then proceeds to forming
individualised impressions of the target (generative thought) will it be possible to
adapt to counter-stereotypical diversity. Lastly, the CPAG model suggests that
the perceiver will only develop generalised cognitive flexibility if he or she is ex-
posed to stereotype-disconfirming diversity multiple times and repeatedly engages
in the inconsistency resolution process just described. It can be argued that the
CPAG model extends Fiske and Neuberg’s model by postulating that certain types
of diversity experiences—i.e., experiences that challenge stereotypes——can help
individuals move away from category-based and towards individuated processing.

There is some support for the CPAG model. For example, Goclowska, Crisp, and
Labuschagne (2012) found that thinking of a gender CST (e.g., a female mechanic)
boosted creative performance within a short experimental session. In another line of
research, Prati, Vasiljevic, et al. (2015b) showed that thinking of CSTs pertaining
to gender (e.g., a female mechanic) decreased dehumanisation (i.e., the tendency
to consider others as less human than ourselves). Importantly, this change was
mediated by a reduced reliance on heuristic thinking, lending support to the model.
Finally, research indicates that exposure to CSTs reduces intergroup bias by evoking
surprise (Prati et al., 2015a), suggesting that affective-motivational states may play
a role in the process of resolving stereotypical inconsistencies.

However, while some predictions of the CPAG model have already been tested,

other elements of the model await empirical examination. For example, the model

33



2. TOWARDS A DIVERSITY SCIENCE: THEORETICAL PROGRESS AND
EMPIRICAL CHALLENGES

postulates that perceivers need to be motivated and able to engage in elaborative
processing in order to resolve inconsistencies——without these preconditions cognit-
ive adaptation to counter-stereotypical experiences will not ensue. Whereas some
initial work has been done on the role of personal need for structure (PNS; which
refers to preferences for the desired outcome of cognitive activity) in the link between
exposure to CSTs and cognitive flexibility (e.g., Goclowska et al., 2014), it is cur-
rently unknown whether need for cognition (i.e., preferences for the desired amount
of cognitive activity) affects this link. Chapter 5 of this thesis therefore examines the
motivation processing condition of the CPAG model by testing whether exposure
to CSTs differently affects the cognitive performance of people low versus high in
need for cognition. Chapter 6 then presents the first longitudinal test of the CPAG
model by repeatedly exposing people to CSTs and measuring their emotional, cog-
nitive, and motivational responses to counter-stereotypical experiences. In the next
section, a critical look is taken at interventions capitalising on diversity experiences
and special consideration is given to the the question: How can one most effectively

design diversity interventions?

2.5 Diversity Interventions

Over the past decades, a tremendous amount of effort has been dedicated to re-
search and interventions aiming to reduce explicit and implicit bias against people
from underrepresented or stigmatised groups. For example, the Anti-Prejudice Con-

sortium is an organisation devoted to empowering and educating youth to respect
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and embrace differences among all people. Since the consortium’s inception in 1997,
the Power Over Prejudice (POP) programmes are said to have empowered over
12,000 middle school students and over 1,000 school counsellors in the USA on the
importance of embracing diversity in their schools and communities (Anti-Prejudice
Consortium, 2016). This section discusses the importance of diversity interventions
being evidence-driven, including suggestions for how to design diversity interven-
tions most effectively.

Despite some interventions being evidence-driven, Moss-Racusin et al. (2014)
and others (e.g., Devine, Forscher, Austin & Cox, 2012; Paluck & Green, 2009)
have observed that most existing diversity interventions and training programs are,
in fact, not evidence-based. Worryingly, some interventions may even induce unin-
tended negative consequences such as reactance and backlash, if they imply “that
participants are at fault of current diversity challenges” (Moss-Racusin et al., 2014,
p. 615; see also Legault, Gutsell, & Inzlicht, 2011). As a result, recent calls have
been made in favour of a “scientific approach to the design, assessment, and broad
implementation of diversity interventions” (Moss-Racusin et al., 2014, p. 615). Such
a scientific approach to diversity interventions—if adopted widely and implemented
in social policies—would allow the field of diversity science to have more practical
and wide-ranging positive social impact. It would allow scientists and practition-
ers to reduce intergroup biases and social disparities. In this spirit, the present
thesis takes an “interventionist approach” in the sense that it tests a range of pos-
sible diversity interventions with the goal to evaluate their effectiveness, reliability,

generalisability, and general promise.
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Importantly, Moss-Racusin et al. (2014) propose some design elements and
measurable outcomes that science-based diversity interventions should incorporate
in order to be effective. The authors suggest that the following elements should be
components of diversity interventions: Diversity interventions should be (1) groun-
ded in current theory and research, (2) avoid assigning blame or responsibility to
participants for current diversity challenges, (3) include a plan for ongoing rigor-
ous evaluation of the intervention’s efficacy with different groups, and (4) ideally
use active learning techniques so that participants engage with the course content.
Additionally, Moss-Racusin et al. highlight the importance of measurable outcomes
by stressing that bias literacy should be increased (i.e., participants’ awareness of
research on diversity issues), participants explicit and implicit biases should be de-
creased, and that participants’ propensity to take action on diversity issues should
be increased.

While it may not always be possible to include all of these elements when design-
ing diversity interventions, it is crucial that, at the very least, diversity interventions
are evidence-based (i.e., grounded in current theory and empirical evidence). This
thesis aims to contribute to an evaluation of the effectiveness and scope of one
particular type of diversity intervention: Counter-stereotype (CST) interventions,
which will be defined as interventions using CSTs that aim to improve psychological
outcomes. In Chapters 4, 5, and 6 empirical evidence will be presented for a range

of different CST interventions and their effects on cognitive reflection and flexibility.
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2.6 Empirical Challenges to Studying

Psychological Adaptation to Diversity

2.6.1 Operationalising Social and Cultural Diversity

Diversity science is an emerging discipline facing both conceptual and method-
ological challenges. As a result of diversity science being a nascent field, paradigms
are needed that allow the study of meaningful diversity experiences in the labor-
atory, in the field, or in online experiments. In what follows, two paradigms are
discussed that can be well suited for the study of diversity. Whereas the first, in-
tergroup contact, is a well-established and prominently used paradigm, the second,
exposure to diversity, is a novel paradigm, whose potential is explored in this thesis.
The considerations raised in the following sections will inform the hypotheses and

approach adopted in this thesis.

2.6.1.1 The Intergroup Contact Paradigm

A wealth of evidence demonstrates at least one route to successful adaptation to
diversity: Intergroup contact (Allport, 1954; Brown & Hewstone, 2005; Hewstone
& Brown, 1986; Hewstone & Swart, 2011; Pettigrew & Tropp, 20006; Pettigrew,
2008). As described earlier in this chapter, the contact hypothesis states that con-
tact between members of opposing groups, under the right conditions, can be an
effective way to diminish stereotypes and prejudice (Allport, 1954). Decades of em-

pirical research on moderators and mediators of the contact hypothesis have been
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quantitatively synthesised (Pettigrew, 2008; Pettigrew & Tropp, 2006), leading to
the conclusion that the conditions postulated by Allport facilitate positive effects
of contact, but are not necessary for them to occur. It appears that the experience
of positive contact is powerful enough to reduce intergroup hostilities and promote
positive intergroup relations.

Correlational studies examining intergroup contact usually ask participants to
self-report the quantity and quality of contact they have experienced with mem-
bers of different outgroups (e.g., Barlow et al., 2012; Reimer et al., 2017; Schmid,
Hewstone & Tausch, 2014; Stathi & Crisp, 2010; Voci & Hewstone, 2003). Not-
ably, while positive contact predicts reduced prejudice, negative contact predicts
increased prejudice at a stronger rate (Aberson, 2015; Barlow et al., 2012). How-
ever, correlational studies are problematic because they do not allow to infer causal
relationships between variables of interest. Therefore, it is important consider ex-
perimental evidence on the effects of intergroup contact. In a typical experiment
investigating the effects of contact, participants are asked to interact with members
of an outgroup over a certain period of time (e.g., Blascovich, Mendes, Hunter,
Lickel & Kowai-Bell, 2001; Saguy, Tausch, Dovidio & Pratto, 2009; Sherif et al.,
1961; Wilder, 1984; Wilder & Thompson, 1980). In such experiments, the outgroup
member in question will often be a confederate who behaves either in a positive
or negative manner, which serves to create a positive versus negative contact situ-
ation (e.g., Wilder, 1984; Wilder & Thompson, 1980). Researchers have also used
naturally occurring intergroup contact to observe what kinds of dynamics can un-

fold between groups and how intergroup contact influences intergroup attitudes and
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behaviours in field experiments (e.g., Sherif et al., 1961).

One interesting advance in contact research is the finding that group members do
not actually have to meet face-to-face in order to develop more positive intergroup
relations. Indirect forms of intergroup contact, such as extended contact (Wright,
Aron, McLaughlin-Volpe & Ropp, 1997) and imagined contact (Turner, Crisp &
Lambert, 2007), have been shown effective in reducing intergroup bias. Whereas
extended contact refers to the idea that knowledge about an ingroup member hav-
ing a close relationship with an outgroup member can help decrease intergroup
bias, imagined contact is not contingent on the existence of a relationship with an
outgroup member. Instead, the mental simulation of a neutral or positive inter-
group encounter has been found to promote tolerance and more positive intergroup
attitudes (Brambilla, Ravenna & Hewstone, 2012; Crisp & Turner, 2009, 2012;
Hayward, Tropp, Hornsey & Barlow, 2017), even in children (Cameron, Rutland,
Turner, Holman-Nicolas & Powell, 2011). A recent meta-analysis corroborates the
effectiveness of positive and neutral imagined contact in decreasing prejudice (over-
all d, = 0.35; Miles & Crisp, 2014), though some boundary conditions have been
identified (Hoffarth & Hodson, 2016; Husnu & Crisp, 2010; Visintin, Birtel & Crisp,
2017). Typical mediators of the effect of imagined contact on reduced intergroup
bias are decreased intergroup anxiety and increased intergroup trust (Turner, West
& Christie, 2013), echoing findings on direct contact.

While there is now a solid evidence base suggesting that different types of con-
tact experiences can nurture more positive intergroup relations, it is important to

highlight that diversity interventions can be more or less suited for different con-
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texts, depending on their nature. For example, direct contact may not be the best
way to help people embrace outgroups and adapt to diversity if (1) communities are
highly segregated and there is little opportunity for contact (e.g., the Green Line
in Cyprus; Crisp & Turner, 2009); (2) conflict situations are deeply entrenched and
thus intractable (e.g., the Israeli-Palestinian conflict; Cohen-Chen, Crisp, Halperin,
& Gross 2014); (3) there is little motivation to engage in contact (Crisp & Turner,
2009; Halperin et al., 2012); or (4) any combination of these factors. Ironically, it is
precisely where contact interventions may be needed the most that they can back-
fire, in part because they might exacerbate intergroup bias (Aberson, 2015; Barlow
et al., 2012; Hayward et al., 2017), and thus lower the will to engage in meaningful
dialogue (Halperin et al., 2012).

For the reasons described above, it is sometimes necessary to take preparatory
steps that help pave the way for direct contact at a later stage. In some circum-
stances it may be helpful to develop interventions to promote the belief that groups
can change, which can boost hope and the willingness to compromise for peace
(Cohen-Chen et al., 2014; Halperin et al., 2012). Alternatively, it may be useful to
develop interventions that induce paradoxical thinking (i.e., by presenting new but
extreme information that makes the individual perceive their current beliefs or situ-
ation as irrational or senseless) before encouraging direct contact, which can have
various advantages compared to both contact and counter-stereotype interventions
(Hameiri, Porat, Bar-Tal, Bieler & Halperin, 2014). Lastly, indirect interventions,
such as imagined contact, show particular promise whenever direct contact might

be experienced as overwhelming and people need “mental space” to prepare for an
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intergroup encounter in a psychologically safe way. The imagined contact paradigm
can allow individuals to get accustomed to the idea of meeting an outgroup member
without the risks involved in direct contact. This thesis capitalises on this argument
and utilises the imagined contact paradigm to test whether imagining contact with
counter-stereotypical individuals can have a broad impact on cognitive functioning
(see Chapter 4), in addition to the well-established finding that imagined contact

can help reduce intergroup bias (Miles & Crisp, 2014).

2.6.1.2 The Exposure Paradigm

The contact paradigm, regardless of whether contact is imagined or direct, is
powerful and has many advantages; however, it has some further drawbacks be-
sides the ones discussed above. The contact paradigm makes it relatively easy to
study pluralism (e.g., A meets B), but it can be rather difficult to study complex,
counter-stereotypical diversity (e.g., A meets BKTY, see Section 2.2.2). This is
because CSTs are, by definition, unusual individuals who tend to challenge norms
and deviate from the status quo. Social outliers, in turn, tend to be evaluated more
negatively compared to those who conform to prevalent norms (called the “devi-
ant bias”; Rubin, Paolini, & Crisp, 2010; Rubin, Paolini, & Crisp, 2011; Rubin,
Paolini, & Crisp, 2013). Thus, asking participants to meet (or imagine meeting)
an expectancy-violating individual (for example, a deviant or misfit) may be exper-
ienced as threatening, intimidating, or overwhelming (Forster, Higgins & Werth,
2004; Mendes, Blascovich, Hunter, Lickel & Jost, 2007).

With the potential negative consequences of contact (direct or indirect) in mind,
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Exposure Indirect Direct
paradigm € contact contact

Figure 2.2: The contact continuum (on the right) supplemented by the exposure
paradigm (on the left) as a preparatory, pre-contact intervention.

the present thesis also investigates the impact of a preparatory step that involves
learning information about an outgroup member or counter-stereotypical individual,
but does not require imagining meeting or actually meeting somebody—I term this
an ‘exposure paradigm’ (see Figure 2.2). Introducing an exposure paradigm allows
scientists to investigate contexts that are characterised by high threat (Mendes et
al., 2007) or by high psychological distance (Trope & Liberman, 2010), such as
media or online environments, and it potentially allows to develop scalable online
and offline interventions that can help people psychologically adapt to social and
cultural diversity (cf. Paunesku et al., 2015). In sum, the present thesis uses both

the intergroup contact and exposure to diversity paradigms to test key predictions

of the CPAG model.

2.6.2 Conceptualising and Operationalising Cognitive

Functioning

Section 1.3 introduced the idea that diversity experiences can impact people’s

broader cognitive functioning. However, what exactly does the term ‘cognitive func-
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tioning’ encompass? There are myriad ways in which one could conceptualise or
operationalise cognitive functioning, ranging from concepts such as executive func-
tioning (i.e., higher order cognitive operations that are involved in the planning,
execution, and regulation of behaviour; Baddeley, 1996; Baddeley & Hitch, 1974;
Norman & Shallice, 1986), cognitive reflection (Frederick, 2005), learning and cog-
nitive development (Ericsson, Krampe & Tesch-Romer, 1993; Fischer, 1980; Piaget,
1964), dimensions of intelligence or cognitive ability (e.g., verbal comprehension,
quantitative reasoning, visual-spatial reasoning; Ritchie, 2015; Terman & Merrill,
1972; Wechsler, 1939), creativity (i.e., the production of ideas or outcomes that
are both novel and appropriate to some goal; Amabile, 1983; Simonton, 2000), to
cognitive or integrative complexity (“the capacity and willingness to acknowledge
the legitimacy of competing perspectives on the same issue (differentiation) and to
forge conceptual links among these perspectives (integration)”; Tadmor, Tetlock,
& Peng, 2009, p. 105; see also Benet-Martinez, Lee, & Leu, 2006 and Maddux et
al., 2014). The following section delves more deeply into two classes of processes
that represent different types of cognitive functioning: (1) executive functioning and
(2) cognitive flexibility and creativity. Although these types of cognitive processes
have been previously investigated as outcome variables in research on social and
cultural diversity, this thesis builds on this work by exploring boundary conditions,
mechanisms, and longitudinal effects of exposure to CSTs on cognitive functioning

(specifically, cognitive reflection and flexibility).
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2.6.2.1 Executive Functioning

Executive functioning, broadly speaking, helps people to plan, execute, and reg-
ulate their behaviour (Baddeley, 1996; Baddeley & Hitch, 1974; Macrae, Boden-
hausen, Schloerscheidt & Milne, 1999; Norman & Shallice, 1986). Norman and Shal-
lice (1986), as well as Baddeley (1996), proposed that existing cognitive schemata
operate automatically based on habits in order to control action. However, when
expectancies are violated or when individuals are confronted with something novel,
a supervisory attentional system is assumed to step in and take on executive control.
This characterisation of processes is comparable to dual-process accounts of reas-
oning, which distinguish between cognitive processes that are fast, automatic, and
unconscious versus slow, deliberative, and conscious (also called heuristic vs. sys-
tematic processing; Crisp & Meleady, 2012; Evans, 2008; Kahneman, 2012; Kahne-
man & Tversky, 1973; Stanovich & West, 2002; Strack & Deutsch, 2004). Execut-
ive functioning arguably encompasses the construct of cognitive reflection, which is
defined as “the ability or disposition to resist reporting the response that first comes
to mind” (Frederick, 2005, p. 36). The ability to resist acting upon an intuition
requires individuals to engage top-down regulatory processes. Consistent with this
idea, the process of inconsistency resolution that can be triggered when somebody
encounters a counter-stereotypical individual has itself been characterised as an ex-
ecutive function because it is assumed to help suppress existing schemata and to
help generate new impressions of expectancy-violating individuals, stimuli, or events

(Crisp & Hewstone, 2007; Crisp & Turner, 2011; Macrae et al., 1999). In the present
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work, cognitive functioning is mostly——albeit not exclusively——operationalised as
cognitive reflection, which is measured via the Cognitive Reflection Test (CRT; Fre-

derick, 2005; Toplak, West, & Stanovich, 2014; see Chapters 3 and 4).

2.6.2.2 Cognitive Flexibility and Creativity

Exposure to counter-stereotypical diversity not only requires the engagement of
executive functions to make sense of expectancy-violating stimuli or events, but more
recent models (in particular, the CPAG model) suggest that exposure to CSTs can
even boost cognitive functioning in domains beyond the expectancy violation itself.
Specifically, recall that, according to the CPAG model, exposure to CSTs, under
the right conditions, can enhance domain-general cognitive flexibility. Cognitive
flexibility is typically defined as the “(...) capacity to ‘break set’, go beyond the
established and mentally accessible ways of thinking in favor of thinking differently
from other people or differently from what is habitual” (Goctowska & Crisp, 2013,
p. 218). Empirical evidence for the prediction made by the CPAG model has been
presented, both with respect to cognitive reflection, and with respect to cognitive
flexibility (e.g., Goclowska et al., 2014; Goclowska, Crisp, & Labuschagne, 2012;
Prati, Vasiljevic, et al., 2015b; Vasiljevic & Crisp, 2013). However, as this research
is still in its early stages, a more systematic investigation of possible mechanisms,
moderators, boundary conditions, and longitudinal effects of exposure to CSTs on
cognitive reflection and creativity is needed. The present thesis aims to contribute to
this systematic investigation. In Chapter 6, cognitive functioning is conceptualised

as cognitive flexibility and operationalised as an idea generation task that requires
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participants to come up with new names for a product or item (cf. Goclowska et

al., 2014).

2.7 Summary

Chapter 2 has defined the key constructs in this thesis—psychological adapt-
ation, social and cultural diversity, counter-stereotypes, and cognitive function-
ing—and introduced models and theories that may help to understand how people
psychologically adapt to counter-stereotypical experiences. The continuum model
of impression formation (Fiske & Neuberg, 1990) helped to specify the necessary
conditions, mechanisms, and boundary conditions of category-based versus individu-
ated processing in the context of person perception, thus providing the conceptual
foundation of this thesis. The CPAG model (Crisp & Turner, 2011) provided some
of the key hypotheses that this thesis aims to test by deriving concrete predictions
regarding how people adapt to social and cultural diversity. Specifically, this thesis
is going to test (1) whether exposure to counter-stereotypical diversity can directly
change cognitive reflection/flexibility (Chapters 4, 5, and 6), (2) the role of indi-
vidual differences in need for cognition in the effect of exposure to CST's on cognitive
reflection (Chapter 5), and (3) the effects of repeated exposure to CSTs on cognitive
flexibility and intergroup bias (Chapter 6). Whereas Chapter 4 employs interven-
tions based on imagined contact with counter-stereotypical individuals, Chapters 5
and 6 draw on the exposure paradigm, simply presenting participants with inform-

ation about counter-stereotypical individuals. In the next chapter, a brief history of
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the study of CSTs is presented and discussed, which forms the empirical foundation

of this thesis.
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CHAPTER 3

A Brief History of the Study of

Counter-stereotypes

The aim of this chapter is to provide a brief overview of the history of the study of
CSTs from a social psychological perspective. I start by reviewing work on the effects
of counter-stereotype interventions on explicit and implicit bias, and then proceed
to work wnvestigating the effects on information recall and impression formation.
Throughout, I reflect on the strengths and weaknesses of different studies in order

to evaluate their evidential value. This work represents the empirical foundation of

the chapters to follow.
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3.1 Introduction

In an article titled “The Quiet German” from December 2014, George Packer
from The New Yorker magazine chronicled the rise of German Chancellor Angela
Merkel, describing her as the most powerful woman in the world (Packer, 2014). In
this piece, one paragraph in particular stands out, highlighting how atypical Merkel

is in the context of German politics:

“Among German leaders, Merkel is a triple anomaly: a woman (divorced,
remarried, no children), a scientist (quantum chemistry), and an Ossi
(a product of East Germany). These qualities, though making her an
outsider in German politics, also helped to propel her extraordinary

rise.”

The extent to which these unusual characteristics helped versus hindered Merkel’s
career is debatable. Notwithstanding, it is important to realise that she was the first
woman in Germany to attain the position of Chancellor, which she has been able
to maintain for the past decade. Clearly, she represents a counter-stereotype, in a
similar way to Barack Obama (see section 2.1). Merkel and Obama are counter-
stereotypical individuals because they defy and disconfirm stereotypes that are typ-
ically associated with groups they belong to (i.e., women and Blacks). In what
follows, a brief history of the study of CSTs is presented, which will provide the

relevant theoretical backdrop for the experiments introduced thereafter.
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3.1.1 Counter-stereotypes and Intergroup Bias
3.1.1.1 Effects on explicit bias

Some of the earliest work on exposure to CSTs can be traced back to research
on intergroup contact and its effects on explicit bias (i.e., outgroup evaluations) and
stereotype change. For instance, Wilder (1984) examined the extent to which the
perceived typicality of an outgroup member would be effective in improving atti-
tudes and changing stereotypes related to their group. In one experiment, Wilder
created an intergroup scenario by asking students of rival colleges to interact with a
confederate who was (allegedly) either part of the ingroup versus the outgroup col-
lege, pleasant versus unpleasant, and typical versus atypical of the outgroup college.
The author found that compared with other conditions, contact with a pleasant and
typical outgroup member helped improve evaluations of the respective outgroup the
most. However, a second experiment revealed an important caveat: A pleasant in-
teraction with a typical outgroup member did not improve outgroup attitudes when
the outgroup member actively displayed a negative stereotype directed towards the
ingroup. In other words, the negative stereotype seemed to undermine the posit-
ive, pleasant interaction and prevent outgroup attitudes from improving. A third
and final experiment examined why typical and pleasant contact had a stronger im-
pact on outgroup evaluations than atypical and pleasant contact. Wilder discovered
that successful contact with a typical and pleasant outgroup member generalised to
evaluations of the outgroup as a whole because the typical outgroup member was

viewed as more predictive of other outgroup members. Remarkably, while contact
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with an outgroup member influenced attitudes towards the outgroup as a whole
in all three experiments, it had virtually no effect on stereotypes of the outgroup.
Various accounts could explain this finding: Either a single contact experience was
insufficient to change stereotypes and the predicted effects may only be observed
after repeated contact experiences; alternatively, the individual outgroup member
may have been considered an exception and thus “subtyped”; lastly, contact with
the outgroup member may have reduced the likelihood of stereotypes being applied
in that particular setting rather than changing stereotypes in general. Further, aside
from these theoretical arguments, an important methodological limitation needs to
be raised: The experiment in Wilder (1984) tested only female participants and
had very small sample sizes (approx. 10-12 participants per cell). This significantly
limits the external validity of the experiments and suggests that they may have been
underpowered, thus likely failing to detect effects that are small or medium-sized.
In addition, it would have been useful to know the effect sizes for the reported ef-
fects in order to be able to evaluate the practical significance of the findings. In
conjunction, these early experiments by Wilder do, however, seem to suggest that
contact between an ingroup and outgroup member can improve attitudes towards
the outgroup as a whole as long as the interaction is positive, the outgroup member
is typical, and no negative stereotypes about the ingroup are implicated.
Subsequent research has allowed to refine Wilder’s conclusion by showing that
sometimes exposure to, or contact with, atypical individuals can, in fact, reduce
intergroup bias (e.g., Kunda & Oleson, 1995; Rothbart & John, 1985; Wilder, Simon,

& Faith, 1996). The work by Wilder et al. (1996) in particular suggests that counter-
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stereotypical information can change explicit stereotypes about outgroups if (1)
the disconfirmer is otherwise perceived to be a typical outgroup member, and (2)
the attributions made to account for the outgroup member’s counter-stereotypical
behaviour are dispositional (rather than motivational or external) in nature. Taken
together, this research provides some evidence that exposure to CSTs can reduce
explicit intergroup bias and in some circumstances even result in stereotype change
(for a review see Hewstone, 1994). In Chapter 6, the hypothesis that exposure to
CSTs can reduce explicit intergroup bias (i.e., explicit prejudice) was tested in a

longitudinal experiment spanning two weeks.

3.1.1.2 Effects on Implicit Bias

Other research has examined whether forming counter-stereotype intentions can
help reduce implicit bias (i.e., the automatic activation of stereotypes and prejudice;
Blair & Banaji, 1996). Here, counter-stereotype intentions were operationalised via
a semantic priming task: Participants completed a series of trials and were instructed
to expect stereotypical vs. counter-stereotypical targets following certain regularly
occurring words. Participants in the stereotypical condition received a 5:3 ratio of
stereotypical to counter-stereotypical trials, and vice versa for participants in the
counter-stereotypical condition. Hence, forming a stereotype vs. counter-stereotype
strategy was designed to help participants improve their performance. Blair and
Banaji observed that forming a counter-stereotype strategy significantly reduced
the automatic activation of gender stereotypes and under some circumstances even

led to a complete reversal of stereotypical responses. This finding was conceptually
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replicated in subsequent research investigating whether counter-stereotypical mental
imagery can reduce implicit bias (Blair, Ma & Lenton, 2001; Kawakami, Dovidio,
Moll, Hermsen & Russin, 2000). Across five experiments, Blair, Ma, and Lenton
(2001) found that participants who engaged in counter-stereotypical mental imagery
(e.g., imagining a strong woman) showed significantly weaker implicit stereotypes
than participants who engaged in neutral, stereotypical, or no mental imagery. In
this research, implicit stereotypes were measured with the Implicit Association Test
(IAT; Greenwald, McGhee, & Schwartz, 1998) as well as by means of two measures
based on signal detection theory and the false memory effect. Similarly, Dasgupta
and Asgari (2004) found in two studies—a laboratory experiment and a year-
long field study—that exposure to counter-stereotypical women leaders resulted
in women expressing fewer automatic stereotypical beliefs about their ingroup; this
effect was mediated by the frequency of exposure to women leaders. The researchers
concluded, “(...) these findings underscore the power of local environments in
shaping women’s nonconscious beliefs about their ingroup” (Dasgupta & Asgari,
2004, p. 642). Recent research on CSTs and intergroup bias more generally supports
the effectiveness of CST interventions in reducing implicit bias. In a comparative
investigation of 17 interventions designed to reduce implicit racial preferences (e.g.,
appeals to egalitarian values, perspective taking, imagined contact, imagining vivid
counter-stereotypical scenarios), Lai et al. (2014) discovered that only eight of the
17 interventions were effective at reducing implicit preferences for Whites compared
with Blacks (total N = 17,021). Notably, the most potent intervention turned out to

be vividly imagining a counter-stereotypical scenario, with an average meta-analytic
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effect size of dy = 0.49. In sum, research on CSTs and implicit bias lends support
to the idea that stereotype activation can be malleable (rather than intractable) and
that intentional processes, such as counter-stereotypical mental imagery, can reduce

automatic stereotype activation.

3.1.2 Counter-stereotypes and Impression Formation

In parallel to the work on CSTs and intergroup bias described above, the 1980s
and 1990s saw a surge in research interest with respect to the effects of CSTs on
impression formation. When people form impressions of other people, then on the
one hand, they need to encode and organise the social information in memory (Srull
& Wyer, 1989). On the other hand, they often also need to transform the result-
ing mental representation (i.e., impression) into social judgements and behavioural
decisions (Srull & Wyer, 1989). An early study by Hastie and Kumar (1979) ex-
amined the effects of congruent versus incongruent information on person memory.
A sample of undergraduate students received information about another person in
the form of trait adjectives and sentences describing their behaviour, and was then
asked to form an impression about the person as well as to recall the sentences. The
results revealed that recall was higher for behaviours that were incongruent (vs.
congruent) with a personality trait. However, subsequent research qualified this
finding by showing that incongruent (vs. congruent) items were only more likely to
be recalled when they could be attributed to dispositional rather than situational

causes (Crocker, Hannah & Weber, 1983). Additionally, the research by Crocker
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and colleagues revealed that people prefer to make situational attributions when
information is inconsistent, and dispositional attributions when information is con-
sistent. This suggests that Hastie and Kumar’s (1979) findings may be limited to
situations in which situational attributions for inconsistent information are not ac-
cessible. Thus, it appears that surprising, inconsistent information does not per se
carry a recall advantage; rather the recall advantage hinges on certain conditions.
This early research has provided initial insight into how people remember conflicting

social information.

3.1.2.1 Emergent Attributes and Generative Thought

Subsequently, researchers have not only attempted to understand how perceiv-
ers recall social information, but also how they form social judgements. For ex-
ample, in two studies, Hastie, Schroeder, and Weber (1990) asked participants to
list attributes that characterise simple versus incongruent social category labels
(e.g., mechanic vs. female mechanic). In Study 1, the authors aimed to capture
a ‘snapshot’ of the contents that participants would produce when learning about
stereotypical versus counter-stereotypical individuals. A total of 140 US American
undergraduate participants were presented with three sets of four social category
labels, which were paired to create stereotypical versus counter-stereotypical ex-
emplars. For example, the labels ‘Black’, ‘Jewish’, ‘janitor’, and ‘banker’ were
combined to yield different category conjunctions, such as ‘Black janitor’ and ‘Jew-
ish banker’ (common, stereotypical), and ‘Black banker’ and ‘Jewish janitor’ (rare,

counter-stereotypical). Hastie and colleagues discovered that participants who re-
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sponded to surprising category conjunctions produced “emergent attributes” that
had not been mentioned previously, and were thus less confined by existing cat-
egory labels. In some cases, over 40% of the generated attributes had not been
mentioned for either of the constituent categories, and where thus emergent. For
example, participants generated 42% emergent attributes on average for the conjunc-
tion ‘male nurse’ and 49% of emergent attributes for the conjunction ‘Republican
social worker’, but only only 8% emergent attributes for ‘feminist social worker’ and
18% emergent attributes for ‘male mechanic’. To conceptually replicate these find-
ings, Hastie, Schroeder, and Weber (1990) conducted a second study, which used
the same materials as Study 1, but instead of asking participants to list attributes,
they were instructed to rate the target individuals on bipolar trait-adjective scales
(e.g., ambitious/unambitious, warm/cold, intelligent/unintelligent). Nighty-eight
US American undergraduate participants were recruited and asked to indicate their
ratings on the bipolar scales for both simple categories (e.g., ‘female’; ‘mechanic’),
and category conjunctions (e.g., ‘female mechanic’). After that, participants were
asked to reflect on their reasons for giving certain ratings. The researchers inter-
preted the scale responses by calculating the bounds as defined by the two ingredient
ratings. That is, a participant’s bounds would be defined by the occupation rating
(e.g., banker or mechanic) and the background category rating (e.g., gender or eth-
nicity). All ratings that fell outside these bounds were considered ‘outside ratings’
and interpreted as corresponding to emergent attributes because participants had
gone “(...) ‘out of the bounds’ of values defined by the two ingredient categories”

(Hastie, Schroeder & Weber, 1990, p. 244). The results revealed that, on average,
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28% of the ratings were outside the range defined by the occupation and background
ratings, and that this percentage was particularly high for incongruent conjunctions.
When the authors examined participants’ explanations for their ratings in order to
find clues regarding the psychological processes involved, they uncovered that 10%
of responses entailed “complex, deeper forms of reasoning about the conjunction”
(p. 245). For example, participants sometimes reflected on conditions necessary to
enter an occupation (e.g., ‘As a woman, you've got to be dominant in order to sur-
vive’), sometimes on the effects of being an unusual member in a occupation (e.g.,
‘As a woman, you've got a lot more to prove than a man in the same job’), and
sometimes referenced subtypes (e.g., ‘Male nurses probably need to fill a special role,
for example when their physical strength is required’). Taken together, Hastie and
colleagues uncovered one possible overarching psychological process in response to
counter-stereotypical exemplars: Learning about incongruent categories appeared
to make people engage in a complex, creative reasoning process (termed generative
thought in the CPAG model, Section 2.4.2) that served to explain why or how the
unexpected information made sense.

The two studies just described are rigorous in the sense that they had relatively
high sample sizes and well-controlled study materials. The latter, in particular,
allowed to hold the content pertaining to the target individuals constant by crossing
categories. Limitations of these studies include their within-subjects nature, the
rather biased participant samples, and the subjective nature of the content-coding
scheme. Regarding the within-subjects design, participants rated both stereotypical

and counter-stereotypical category conjunctions in the same session, which may
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have anchored or biased their judgements (e.g., seeing congruent categories first
may have led to incongruent categories being perceived as more extreme). In order
to test more precisely how people respond to CSTs, one would preferably randomly
assign participants to a stereotypical versus counter-stereotypical condition and then
analyse how their judgements contrast with each other. The fact that the participant
samples were US American undergraduate students limits the generalisability of the
findings to other populations and cultures. Also, it is unclear whether only one
or multiple coders content-analysed participants’ reflections. It is important that
future research employs multiple coders in order to determine the extent of inter-
rater reliability and to minimise the influence of subjective biases in content-coding,
and that it replicates the findings with more representative samples in other contexts
and cultures.

In a related line of research, Kunda, Miller, and Claire (1990) similarly found
that participants who were exposed to social categories with conflicting implications
(e.g., Harvard-educated carpenter) produced more emergent attributes and showed
a higher level of causal reasoning as compared to participants who were exposed
to simple social categories (e.g., carpenter). More precisely, in four studies the re-
searchers examined whether combinations of social categories, especially those that
have conflicting implications, would lead to causal reasoning and the desire to gen-
erate explanatory hypotheses. In Study 1, the authors aimed to demonstrate that
people tend to form unified images of persons who belong to surprising combina-
tions of social categories by drawing on causal reasoning. They conducted the study

with 85 undergraduate participants at a US American college in a classroom setting,
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asking them to describe different target persons. Participants were split into three
groups: (1) those describing counter-stereotypical target individuals (e.g., Harvard-
educated carpenter), (2) those describing one of the categories (e.g., someone who is
Harvard-educated), and (3) those describing the remaining category (e.g., someone
who works as a carpenter). Participants were also asked to rate how surprised
they would be to hear about a person belonging to either of the categories or the
conjunction of categories. Kunda et al. (1990) discovered that most participants
were able to form an impression of counter-stereotypical individuals fairly easily,
and importantly, that participants in the counter-stereotypical group generated a
variety of causal narratives and emergent attributes in order to make sense of un-
usual target individuals. For example, participants described a Harvard-educated
carpenter as non-conformist and non-materialistic. The researchers also correlated
average surprise ratings with the number of causal antecedents (i.e., descriptions
referring to causes of group memberships) and found a moderately high correlation
(r = .46). They concluded from this finding that surprise may have triggered causal
reasoning, although it should be noted that this evidence is correlational in nature,
so causality should not be assumed. These initial data reported by Kunda and col-
leagues therefore tentatively suggest that people may rely on causal explanations in
order to form unified impressions of counter-stereotypical individuals. While these
are intriguing findings, the conclusions that can be drawn from them are limited
because they were primarily based on qualitative research methods—-some sum-
mary statistics were provided, but inferential statistics were not used to compare

the different groups of participants in terms of their descriptions, emergent attrib-
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utes, and/or ratings. For example, it would have been useful to directly compare
the number of emergent attributes generated across groups to see if this difference
was statistically or practically significant. Next, in Study 2, Kunda and colleagues
explored how exactly people try to resolve conflicting social categories. For example,
would they resolve them through averaging (e.g., by asking “How likely is intelli-
gence to be for a Harvard-educated person, and how likely is it for a carpenter?”,
and then averaging the two estimates?). Or would one constituent typically dom-
inate so that the emergent attribute would inherit the attributes of this dominant
constituent? The authors hypothesised that neither strategy would be particu-
larly pervasive, bur rather that a mix of these strategies would be employed. They
recruited 98 participants from the same college as in Study 1 and using the descrip-
tions generated previously, they asked participants to rate two counter-stereotypical
combinations (Harvard-educated carpenter and blind lawyer) regarding how likely
each target would be to possess a range of emergent attributes (e.g., non-conformist,
non-materialistic). The results showed that the ratings of counter-stereotypical in-
dividuals were not viewed as descriptive of members of the constituent categories.
From this, Kunda and colleagues concluded that information external to the con-
stituent categories was used to form impressions of combinations. Further, they
found that participants indeed used a mix of strategies to make sense of the CSTs:
Each category conjunction contained at least three attributes that were taken from
each constituent category, and at least three attributes were averaged across the
constituents. Not once did a constituent completely dominate the combination, nor

was averaging the prevalent strategy. In sum, the results suggest that the inconsist-

60



3.1. Introduction

ency resolution strategies were relatively diverse and dependent on each category
combination. To corroborate these conclusions, Studies 3 and 4 conceptually rep-
licated the findings of Studies 1 and 2 with larger undergraduate samples from a
different university. Taken together, Kunda, Miller, and Claire (1990) concluded
that “there is extensive evidence for the role of causal reasoning in the combination
of social categories” (p. 572). Notably, however, the researchers neither tested this
assertion in a more representative sample of the US population, nor outside the
US American context. Thus, these limitations resemble the ones discussed earlier
pertaining to Hastie, Schroeder, and Weber (1990).

The work by Kunda, Miller, and Claire (1990) differs from Hastie, Schroeder,
and Weber (1990) in its emphasis of which psychological processes are critical: The
former emphasise the surprise and puzzlement aroused by exposure to CSTs and
the desire to resolve the puzzlement through causal reasoning that draws on broader
world knowledge, whereas the latter describe a broader array of possible psycholo-
gical processes in response to CSTs (i.e., participants reasoning about the possible
causes, consequences, and implications of the being a counter-stereotypical indi-
vidual). Whereas the studies reported by Hastie and colleagues primarily utilised
a within-subjects design, the studies reported by Kunda and colleagues involved a
between-subjects design that allowed to compare the responses of different parti-
cipant groups (which the authors only occasionally capitalised on). In conjuction,
these two lines of research, despite their limitations, lend reasonably strong support
for the hypothesis that exposure to CSTs involves an impression formation process

that typically draws on causal and creative reasoning (i.e., generative thought).
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3.1.2.2 The Suppression of Constituent Attributes

Building on the above insights, subsequent research has uncovered that, in ad-
dition to generating emergent attributes, inconsistency resolution also encompasses
a second component process—it requires people to suppress constituent attributes
(Hutter & Crisp, 2005). Recall that in typical CST impression formation paradigms,
constituent attributes are attributes that participants produce for both a surprising
category combination as well as for its constituent categories. For example, the at-
tribute “hard-working” may describe both a Harvard-educated carpenter, as well as
someone who is Harvard-educated, or someone who is a carpenter; it thus represents
a constituent attribute. In contrast, the attribute “non-conformist” may describe
a Harvard-educated carpenter, but it is unlikely to apply to someone who is either
Harvard-educated or a carpenter; it thus represents an emergent attribute. Based
on three experiments, Hutter and Crisp (2005) concluded that inconsistency resol-
ution involves both the inhibition of already activated attributes and the creative
generation of new attributes. Specifically, Hutter and Crisp first established in a
pilot test involving 36 participants that the category conjunctions to be employed
in the experiments (Oxford-educated art critic vs. bricklayer) were perceived as
surprising and unfamiliar. Then, in Experiment 1 they recruited 38 undergraduate
participants, who were randomly allocated to one of four conditions: Generating
constituent versus emergent attributes for a familiar (Oxford-educated art critic)
versus unfamiliar category conjunction (Oxford-educated bricklayer), which were

embedded in excerpts ostensibly taken from a job application. Participants were
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instructed to spontaneously list up to 20 attributes describing the category com-
binations within 120 seconds. In addition, a further 60 participants were asked to
generate attributes that came to mind when thinking about either of the three con-
stituent category labels (i.e., Oxford-educated, art critic, bricklayer). This served
to provide a baseline against which it was compared whether the attributes listed
for the category conjunctions were inherited from the constituents versus emergent.
Following a procedure described in Hastie, Weber, and Schroeder (1990), Hutter and
Crisp first had two independent coders carry out a redundancy check, which helped
ensure that similar concepts were only counted once (e.g., “artistic” and “arty”
were both coded as “artistic”). After that, the two coders classified each attribute
listed by the participants as either constituent or emergent based on the defini-
tions described above; interrater agreement was acceptable and thus the coders’
ratings were averaged. The results showed that significantly fewer constituent and
significantly more emergent attributes were used to define the unfamiliar (vs. fa-
miliar) category conjunction, thus rendering initial support for the hypothesis that
suppressing constituent attributes may play an important role when people form im-
pressions of counter-stereotypical individuals. In Experiment 2, Hutter and Crisp
(2005) aimed to conceptually replicate these findings by simply presenting the cat-
egory conjunctions without embedding them in additional text. Otherwise, the
method in Experiment 2 was identical to Experiment 1. The authors recruited 120
undergraduate participants who were randomly assigned to the same four condi-
tions as before. In short, the authors replicated the effects of Experiment 1——when

asked to form an impression of an unfamiliar (vs. familiar) category conjunction,
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participants generated fewer constituent and more emergent attributes. In the fi-
nal and third experiment, Hutter and Crisp established the generality of the effect
with new categories. After having confirmed that the new counter-stereotypical cat-
egory conjunctions were again perceived as more surprising and less familiar in a
pilot study, the authors recruited 80 undergraduate participants who were randomly
assigned to a 2 (target gender: male vs. female) x 2 (occupation: nurse vs. mech-
anic) x 2 (attribute: constituent vs. emergent) design. The remaining procedure
was identical to the previous experiments. The analyses revealed that the predicted
effects were replicated for female, but not male target individuals. The authors spec-
ulated that this may have been due to the fact that their participants on average
perceived male nurses as much less surprising than female mechanics. In conjuc-
tion, the experiments presented by Hutter and Crisp (2005) can be said to provide
significant evidential value regarding the role of suppressing constituent attributes
as part the inconsistency resolution process: The experiments were well-designed,
reasonably well-powered (assuming a large effect), and they were demonstrated in
English-speaking samples in the United Kingdom. However, the experiments could
be improved if they were replicated in a sample more representative of the general
population, in different cultures, and with additional unfamiliar category conjunc-
tions. In addition, it would have been useful to know the effect sizes for the reported
effects in order to evaluate the practical significance of the findings. To summarise,
given the evidence presented it does appear that inconsistency resolution prompts
people to suppress constituent attributes, in addition to generating emergent attrib-

utes.
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3.2 Summary

The research reviewed in this chapter shows how exposure to CSTs can affect
explicit bias, implicit bias, and impression formation (i.e., information recall and
inconsistency resolution). It lays the foundation for the work presented in this thesis
as it suggests that counter-stereotypical information can help reduce intergroup bias,
that it often commands attention, and that it can spur deeper and more creative
cognitive processing related to the CST individual. However, more recent models
and research suggest that the effects of CSTs can extend beyond the intergroup
domain and the CST individual, in line with predictions by the CPAG model. In
the following chapter some early research that has tested the CPAG model is briefly
summarised, which in turn provides the context for eight new experiments presented

in Chapter 4.
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CHAPTER 4

Imagined Counter-stereotypical

Contact and Cognitive Reflection

In this chapter I present eight experiments that were designed to conceptually
replicate past findings on CSTs and cognitive flexibility. Experiments 1-3 employ a
previously used paradigm that involves imagined contact with a typical versus atyp-
tcal Muslim and measure participants’ cognitive reflection. In Fxperiments 4—6 a
newly developed paradigm (imagined contact with a typical vs. atypical Chinese
student) is used to examine whether it can be effective in boosting cognitive reflec-
tion. Finally, FExperiments 7-8 employ yet another novel manipulation of imagined
counter-stereotypical contact (with a male vs. female mechanic), which is subtler
in nature than manipulations previously used. Across the eight experiments (total
N = 1,187) the average sample-weighted meta-analytic effect was statistically non-

significant and very small (d; = -0.13).
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4.1 Exposure to Counter-stereotypes and

Cognitive Flexibility

The experiments presented in this chapter aim to contribute to the triangula-
tion of research findings on the effects of CSTs: The aim is to validate past findings
through different research methods and multiple lines of evidence (Munafo & Smith,
2018). As reviewed in the preceding chapters, research on CSTs has typically em-
ployed paradigms that either (1) involved direct contact with counter-stereotypical
people (e.g., Wilder, 1984), (2) required to form impressions of counter-stereotypical
people (e.g., Hastie, Schroeder, & Weber, 1990), (3) used computer training tech-
niques to “train stereotypes away” (e.g., Blair & Banaji, 1996), (4) involved men-
tal imagery related to counter-stereotypical individuals (e.g., Blair, Ma, & Lenton,
2001), or (5) asked participants to generate counter-stereotypical exemplars (e.g.,
Vasiljevic & Crisp, 2013). Recently, a new paradigm has been presented that could
be termed imagined counter-stereotypical contact. That is, Stathi, Crisp, and Hogg
(2011), investigated whether imagined intergroup contact could generalise from be-
ing beneficial to one outgroup member to benefitting the outgroup as a whole. In the
third of three experiments, the authors found that the positive effects of imagined
contact most effectively generalised from one outgroup member to the outgroup
as a whole when the imagined interaction involved an outgroup member who was
typical rather than atypical. This finding is in line with Wilder’s (1984) conjecture

that a typical (versus atypical) outgroup member is likely to be more predictive
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of their outgroup in general, and thus their behaviour is likely to be considered
more informative. However, Stathi, Crisp, and Hogg (2011) did not design their
experiments to test whether imagined counter-stereotypical contact can influence
cognitive performance more generally, which is the aim of the present chapter.
Most recent research on CSTs and their cognitive downstream consequences
(i.e., effects on cognitive flexibility and reflection) has used paradigms that either
ask participants to form impressions of CST individuals or to generate CST ex-
emplars themselves. In one line of research, Goclowska, Crisp, and Labuschagne
(2012) explored whether CSTs can generally boost flexible thinking that is unre-
lated to the social categories or the intergroup domain at hand. In the first of two
experiments, the researchers found that thinking of a gender counter-stereotype (a
female mechanic) versus a gender stereotype (a male mechanic) resulted in parti-
cipants generating more cognitively flexible responses (the latter were measured as
new names for pasta that participants generated). The effect was medium-to-large
(Cohen’s d = 0.66) and the researchers could rule out that this effect was due to
changes in mood. In a second experiment, Goctowska and colleagues conceptually
replicated this finding with an alternative manipulation of CSTs and a different
measure of cognitive flexibility. They asked participants to generate five counter-
stereotypic (vs. stereotypic) category combinations and after that, to generate ideas
for a themed night at the university nightclub as well as to prepare a poster advert-
ising their idea. Again, Goclowska and colleagues found that thinking of CSTs led
to more general improvements in flexible and creative thought, an effect that was

medium-sized (average Cohen’s d = 0.56 for both creativity dependent variables
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combined). To explain this finding, the authors proposed that thinking of CSTs
activates a flexible thinking mindset or in other words, a content-free processing
oritentation that allows mental procedures exercised in one task to carry over into a
new context (cf. Sassenberg & Moskovitz, 2005), although this potential mediator
was not measured directly in this research.

In a related line of research, Vasiljevic and Crisp (2013) conceptually replicated
the basic finding from Goclowska, Crisp, and Labuschagne (2012) by employing
similar manipulations of exposure to CSTs but alternative measures of cognitive
flexibility. To measure a flexible thinking mindset, they used a self-report meas-
ure of need for cognitive closure (Experiment 1), the Stroop paradigm measuring
participants’ ability to inhibit stereotypic (i.e., dominant) associations (Experiment
2), and a measure of lateral thinking instructing participants to solve ten puzzles
(Experiment 3). Results were in line with the authors’ predictions, showing that
participants who were asked to generate five counter-stereotypical exemplars out-
performed participants who were asked to generate five stereotypical exemplars on
the different cognitive flexibility tasks, effects that were medium-to-large in size
(ranging from Cohen’s d = 0.51 to d = 0.84). What is more, Vasiljevic and Crisp
also examined whether thinking of CSTs could lead to a generalised reduction of
prejudice towards multiple, unrelated outgroups (e.g., the elderly, disabled, asylum
seekers, HIV patients). The results of three experiments—two lab and one field
experiment——suggest that this was indeed the case. The researchers found that
in addition to exposure to CSTs inducing a more flexible mindset, it also lowered

prejudice towards multiple outgroups, increased commitment to democratic norms,
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fostered egalitarian values, and increased trust towards outgroups in a setting char-
acterised by a history of violent ethnic conflict (the Former Yugoslav Republic of

Macedonia).

4.2 The Present Research

The present research aimed to conceptually replicate the key hypothesis postu-
lated by the CPAG model and reported by Goctowska et al. (2012) and Vasiljevic
and Crisp (2013), which is that thinking of CSTs can create a flexible thinking
mindset (operationalised as cognitive reflection). Specifically, the aim was to test
this counter-stereotype-flexibility hypothesis using the imagined contact paradigm.
Arguably, this paradigm differs from existing work on CSTs because it requires
the mental simulation of social thought and action, thus potentially making the
imagined scenario more personally meaningful, vivid, and complex (Crisp, Birtel
& Meleady, 2011) as compared to mere exposure to counter-stereotypical inform-
ation. This, in turn, should increase the power of the interventions (see also Lai
et al., 2014, and Lai et al., 2016). To my knowledge, these experiments are the
first to test whether imagined counter-stereotypical contact can activate a flexible
thinking mindset. Based on the findings reported above, it was predicted that
imagined contact with a counter-stereotypical versus stereotypical individual would
boost cognitive reflection because it would induce a flexible thinking mindset. Ex-
periments 1-3 tested this prediction by manipulating the stereotypicality of the

target individual (typical vs. atypical Muslim) in the imagined contact scenario.
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In Experiments 4-6, a second factor was added: The imagined contact took place
at home versus abroad. This latter manipulation was added for exploratory pur-
poses. For example, it is conceivable that imagined counter-stereotypical contact
with an outgroup member abroad could be significantly more unexpected and im-
pactful than imagined counter-stereotypical contact with an outgroup member at
home. This is because people might expect to meet typical (rather than atypical)
members of cultures when travelling abroad (“the outgroup homogeneity effect”;
e.g., Quattrone & Jones, 1980). However, it is also possible that people might ex-
pect outgroup members to be more diverse than ingroup members (“the ingroup
homogeneity effect”; e.g., Simon & Pettigrew, 1990). Because these are two com-
peting predictions, no directional predictions were made with respect to imagined
counter-stereotypical contact at home versus abroad. Rather, the goal was to ex-
plore whether the location (at home vs. abroad) would influence the effectiveness
of the counter-stereotype interventions. Finally, Experiments 7-8 tested whether a
subtle manipulation of imagined counter-stereotypical contact could have an effect
on cognitive reflection. Note that across all experiments, the imagined contact scen-
arios had a positive tone in order to guard against the effects of a possible negative

tone.
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4.3 Experiments 1-3

4.3.1 Method

Participants. The minimum required sample size was calculated using G*Power
3.1 (Faul, Erdfelder, Lang & Buchner, 2007) based on the following assumptions.
Given the findings reported by Goctowska, Crisp, and Labuschagne (2012) and
Vasiljevic and Crisp (2013), it was reasoned that the effect would be medium-to-
large in size (Cohen’s d = 0.63). Further, the alpha error probability was set at o =
.05 and a-priori power at 80%. Based on these assumptions, the minimum required

total sample size was N = 64.

For Experiment 1, 79 University of Sheffield undergraduate students were re-
cruited to take part in a laboratory experiment in return for course credit. To
conceal the purpose of the study, a cover story in the consent form stated that the
study would involve “a test of materials for a number of possible future studies”. One
participant guessed the purpose of the study upon completing it, therefore leaving

a total sample size of N = 78 (78% female, 22% male, M, = 19.53, SD,g = 3.96).

In Experiment 2, participants were recruited to take part in an online study
via Prolific (www.prolific.ac), a platform that specialises in participant recruit-
ment for research (Palan & Schitter, 2018; Peer, Brandimarte, Samat & Acquisti,
2017). In line with Prolific’s minimum reward policy (which stipulates a minimum of
£5/hour), participants were reimbursed with £1.70 for completing the study, which

took approximately 20 minutes to complete. Contrary to Experiment 1, this study
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was explicitly targeted towards English native speakers to ensure that instructions
were understood. The cover story on the consent form was identical to Experiment
1. In addition, the following participant inclusion criteria were formulated a-priori:
Participants who (1) self-identify as Muslim, (2) do not follow the instructions, (3)
are not English native speakers, and (4) guess the purpose of the study would be
excluded from analyses. From the 150 participants who completed the study, none
of the participants guessed the purpose of the study, two participants reported to
identify as Muslims, all participants followed the instructions, and all participants
reported to be English native speakers. Hence, the final sample size was N = 148
(54% female, 46% male, M 5 = 24.03, SD,ge = 6.56).

In Experiment 3, participants were recruited via the University of Sheffield vo-
lunteers mailing list to take part in an online study. They were offered the chance
to win one out of three shopping vouchers worth £10.00 each as a token of ap-
preciation for their time. The cover story and participant inclusion criteria were
identical to Experiment 2. From the 196 participants who completed the survey,
none of the participants guessed the purpose of the study, nine participants repor-
ted to identify as Muslims, five participants did not follow the instructions, and
33 participants reported not to be English native speakers. Hence, they were ex-
cluded from analyses, leaving a final sample size of N = 149 (66% female, 34% male,
M oge = 27.66, SD,ge = 11.70).

Procedure. All experiments were programmed using Qualtrics survey software
(www.qualtrics.com) and analysed using SPSS. The experimenter was always blind

to condition. In Experiment 1, participants completed the experiment on computers
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in individual laboratory cubicles. In Experiments 2 and 3, participants completed
the experiment online and remotely in their own time. After providing informed con-
sent, participants were randomly assigned to either the atypical or typical condition.
All three experiments utilised an experimental manipulation taken from Experiment
3 in Stathi, Crisp, and Hogg (2011). That is, participants in the atypical condition

read:

“We would like you to take a minute to imagine yourself meeting a
British Muslim stranger for the first time. Imagine that this person
is not a typical British Muslim, he or she dresses in ‘Western’ clothes,
drinks alcohol, eats pork and does not pray regularly. Imagine that the
interaction is relaxed, positive and comfortable. Imagine that you learn

about the life and experiences of your conversation partner.”
In contrast, participants in the typical condition read:

“We would like you to take a minute to imagine yourself meeting a
British Muslim stranger for the first time. Imagine that this person is
a typical British Muslim, he or she dresses in a traditional way, avoids
alcohol, reads the Koran and prays five times a day. Imagine that the
interaction is relaxed, positive and comfortable. Imagine that you learn

about the life and experiences of your conversation partner.”

Participants were given two minutes to imagine the interactions. After that,

participants in both conditions were asked to describe what they had imagined in
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as much detail as possible, which served to reinforce the manipulation. Participants
were allowed to proceed to the next page as soon as they were satisfied with their
response. This imagery description task was followed by the manipulation check,
which consisted of the item, “Now, please think back to the imagery task: How typ-
ical was the Muslim you imagined of Muslims in general?” and was answered on a
bipolar, 7-point scale ranging from 1 (not at all) to 7 (very much). After the manip-
ulation check, participants completed ten puzzles (described in more detail below),
which was followed by two items gauging participants’ motivation and ability to
engage with the imagination task. Specifically, the items were “During the imagery
task I felt motivated to imagine the encounter with the Muslim” and “Throughout
the imagery task I was able to imagine the interaction with the Muslim” and they
were answered on bipolar, 7-point scales ranging from 1 (not at all) to 7 (very much).
At the end of the experiment participants were asked whether they suspected that
the study’s purpose was something other than was stated, and if so, they were given
the option to write down their thoughts regarding the purpose of the study. Lastly,
participants answered some demographic questions (age, sex, first language), and
then they were thanked and debriefed.

Dependent variable. In Experiments 1 and 2, the main dependent variable com-
prised a set of problems that have typically been used to assess flexible thinking, in
particular the ability to switch from a heuristic to a more reflective mode of thinking.
Ten problems were taken from West, Toplak, and Stanovich (2008) and Stanovich
and West (2008). Although heuristic thinking tends to be adaptive in many cases

(Gigerenzer, 2008), in some situations it can lead to poor decision making. As
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such, the ability to override heuristic thinking by suppressing one’s “impulsive” re-
sponse in favour of more flexible thinking is crucial for successful problem-solving
and decision-making (West et al., 2008). The ten problems used in the experiment

can be found in Appendix A. As an example, consider this item:

“Linda is 31 years old, single, outspoken and very bright. She majored
in philosophy. As a student, she was deeply concerned with issues of
discrimination and social justice, and also participated in anti-nuclear
demonstrations. Which of the following options is likely? Circle one:

(a) Linda is a bank teller.

(b) Linda is a bank teller and is active in the feminist movement.”

The first, intuitive answer that may come to mind is (b) because it appears to
describe Linda more fittingly. However, (a) is, in fact, the correct answer. This is
because (b) is a more specific case of (a), and thus (a) is more likely than (b). Real-
ising that one’s immediate response is incorrect is necessary to finding the correct
solution to the puzzle. It was reasoned that participants who imagined contact with
a counter-stereotypical individual would practise suppressing stereotypes and engage
in individuating processing and thus, it was predicted that they would outperform
participants in the stereotypical condition on the problem-solving task. The number
of correct answers to the puzzles served as a measure of participants’ performance.

In Experiment 3, a new dependent variable was used, but one that is conceptually
related to the flexible thinking measure used in Experiments 1 and 2: The Cognitive

Reflection Test (CRT; Frederick, 2005). The CRT is a widely used measure of
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judgement and decision making and has been previously successfully used in research
testing the effects of exposure to CSTs (e.g., Di Bella & Crisp, 2016). It comprises
three items that measure the extent to which people engage in slow, reflective versus

fast, heuristic thinking. For example, one CRT item reads:

“In a lake, there is a patch of lily pads. Every day, the patch doubles in
size. If it takes 48 days for the patch to cover the entire lake, how long

would it take for the patch to cover half of the lake?”

Whilst the intuitive answer to this question may be 24 days, the correct answer is
in fact 47 days. As in Experiments 1 and 2, reaching the correct conclusion requires
participants to (1) suppress the initial but incorrect response and (2) to reflect in
order to determine the correct response. In other words, in order to perform well on
this task participants are required to switch from the default heuristic processing
mode to a more reflective, deliberative processing mode. To ensure that participants
would complete the CRT promptly, they were given a maximum of two minutes to

solve each of the three CRT questions.

4.3.2 Results

Fxperiment 1. An independent samples t-test confirmed the adequacy of the
manipulation. Participants in the typical condition perceived the Muslim as sig-
nificantly more typical of Muslims in general (M = 5.55, SD = 1.22) than parti-

cipants in the atypical condition (M = 2.95, SD = 1.41), t(76) = 8.68, p(two-tailed)
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< .0005, Cohen’s d = 1.97, an effect that was very large (Cohen, 1988). Then a
Univariate Between-Participants ANOVA was computed, with condition as the in-
dependent variable and the items measuring participants’ motivation and ability to
engage in the imagination task were as covariates in order to control for different
levels of motivation and ability across conditions. The pattern of results was in
the predicted direction, but the difference between conditions was not statistically
significant. Participants in the atypical condition solved 4.63 problems on average
(SD = 2.08) whereas participants in the typical condition solved 4.18 problems (SD
= 1.92) on average, F'(1,75) = 2.01, p(two-tailed) = .16, d = 0.35, which is a small
effect (Cohen, 1988).

Experiment 2. An independent samples t-test confirmed that the manipulation
was effective. Participants in the typical condition perceived the Muslim as signific-
antly more typical of Muslims in general (M = 5.00, SD = 1.49) than participants in
the atypical condition (M = 3.12, SD = 1.34), ¢(146) = 8.09, p(two-tailed) < .0005,
Cohen’s d = 1.33, an effect that was again large. A Univariate Between-Participants
ANOVA was computed, with exactly the same parameters as in Experiment 1. The
results revealed a statistically significant effect opposite to the predicted direction.
Participants in the atypical condition performed significantly worse on the problem-
solving task (M = 4.85, SD = 2.02) than participants in the typical condition (M
= 5.67, SD = 1.90), F(1,146) = 7.18, p(two-tailed) = .008, d = 0.48, an effect that
was medium-sized.

Experiment 3. Once again, an independent samples t-test confirmed the ad-

equacy of the manipulation. Participants in the typical condition perceived the
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Muslim as significantly more typical of Muslims in general (M = 5.31, SD = 1.37)
than participants in the atypical condition (M = 3.25, SD = 1.4), ¢(147) = 9.02,
p(two-tailed) < .0005, Cohen’s d = 1.50, which is a large effect. A Univariate
Between-Participants ANOVA was computed with exactly the same parameters as
in Experiments 1 and 2. The pattern of results was in the predicted direction, but
it was not statistically significant. Whereas participants in the atypical condition
solved 1.46 CRT items on average (SD = 1.19), participants in the typical condition
solved 1.28 items on average (SD = 1.13), with F(1,148) = 0.66, p(two-tailed) =
42, d = 0.14.

4.3.3 Discussion

The results of Experiments 1 through 3 do not provide support for the hypo-
thesis that imagined contact with a counter-stereotypical (vs. stereotypical) indi-
vidual promotes cognitive reflection. The results of Experiments 1 and 3 are not
statistically significant and therefore inconclusive. The results of Experiment 2, in
contrast, suggest that the experimental manipulation has a medium-sized effect on
participants’ cognitive flexibility opposite the predicted direction. Despite strong
manipulations of counter-stereotypical experiences, which were identical across all

three experiments, the results are inconsistent.

The reported patterns of results could have arisen for various reasons. First,
Experiments 2 and 3 were conducted online, which means that there was signific-

antly less control over the conditions in which participants completed the study.
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Participants could have been multi-tasking while taking part in the study, or their
environments may have distracted them. However, despite these possible circum-
stances inducing random error, it is clear from the manipulation checks that the
experimental manipulations in each study were successful and powerful. Plus, any
random error would have been equally likely in each condition, thus not posing
any systematic problem. Indeed, recent research has confirmed that many lab-
based experiments can successfully be replicated online (e.g., Crump, McDonnell,
& Gureckis, 2013). In sum, it seems unlikely that the online nature of Experiments
2 and 3 had any major negative impact on the results.

Second, it is possible that the new measure of cognitive flexibility used in Ex-
periment 3, the CRT, lacked sufficient sensitivity to capture the predicted effect.
By virtue of only having three items (as compared to ten puzzles in Experiments
1 and 2), participants’ problem-solving score only ranged from 0 (no correct an-
swers) to 3 (all answers correct). This limited range of scores may not have been a
sensitive enough measure to detect differences between conditions. This, however,
does not explain why the pattern of results was completely reversed in Experiment
2, which had used a 10-item measure of flexible thinking. This raises an intriguing
conundrum, which future research may be able to resolve.

A third interpretation of the inconsistent findings may be that the significance
levels and effect sizes reported in the literature have been overestimated. Recently,
the field-wide issue of potential publication bias has been extensively discussed (Fer-
guson & Heene, 2012; John, Loewenstein, & Prelec, 2012; Simmons, Nelson, & Si-

monsohn, 2011; but see also Fiedler & Schwarz, 2016). As a result of claims that
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the field has been more likely to publish significant and novel findings, rather than
replications or null effects, the true population effect size of a range of findings could
have been overestimated. In this case, if the true population effect size of the ef-
fect of CSTs on flexibility is indeed smaller than expected, then the power analyses
conducted for the present experiments may have been misguided and ultimately, by
being under-powered, the studies may not have been able to detect effects that are
small or medium-sized.

Finally, perhaps the most pessimistic interpretation is that the effect of CSTs on
cognitive flexibility is a false-positive finding altogether. Albeit very unlikely, it is
indeed possible that the published results do not represent a true effect but were due
to chance——the very definition of p-values implies that 5% of statistically significant
findings will be false positives, so it is important to keep this possibility in mind.
Before any conclusions can be drawn, it is important to collect more evidence and
synthesise it meta-analytically. Thus, in the following sections five more experiments
are presented which will help to evaluate the reliability and generalisability of the

effect of CSTs on cognitive flexibility.

4.4 Experiments 4—6

4.4.1 Method

Pilot study. New counter-stereotype manipulations were developed, which were

pretested in a pilot study and compared with the manipulation used in Experi-
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ments 1-3. The aim was determine which manipulation was most powerful, so it
could be used for Experiments 4-6. Three new counter-stereotype manipulations
were constructed: 1) traditional Muslim versus Muslim feminist, 2) typical versus
atypical Chinese student, and 3) hetero- versus homosexual soldier. For the sake
of comparison, the original manipulation (4) typical versus atypical Muslim was
included in the pilot study (the verbatim phrasing of the new manipulations can be
found in Appendix B). It was predicted that the atypical target individuals (i.e.,
Muslim feminist, atypical Chinese student, etc.) would be rated as significantly less
typical of their respective social categories (i.e., Muslims, Chinese people, etc.) as
compared to typical target individuals (i.e., traditional Muslims, typical Chinese
student, etc.).

Because the manipulation checks in Experiments 1-3 suggested that the effect
of condition on typicality ratings was very large (smallest Cohen’s d = 1.33), the
minimal required sample size for this study was N = 64 (eight participants per cell)
according to a power analysis based on an alpha error probability of & = .05 and
a-priori power of 80%. A total of 89 participants were recruited via the Sheffield
volunteers’ mailing list (73% female, 27% male, M .4 = 21.93, SDy4 = 6.65) and
randomly assigned to one of the eight conditions above. A Univariate Between-
Participants ANOVA and planned contrasts were computed in order to compare
the two conditions within each manipulation (see Figure 4.1).

The results of the pilot study revealed a highly statistically significant effect of
condition on levels of typicality ratings, F(7,88) = 11.80, p(two-tailed) < .0005, d

= 1.44, which is a very large effect. Planned contrasts showed that the 2"¢ manip-
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Figure 4.1: Analytic plan for the planned contrasts in the pilot study of Experiments
4-6.

ulation (typical vs. atypical Chinese student) was among the two most powerful
manipulations. Participants in the typical Chinese student condition rated the tar-
get individual as significantly more typical of Chinese people in general (M = 6.00,
SD = .78) than participants in the atypical Chinese student condition (M = 3.36,
SD = 1.50), t(21) = 3.41, p(two-tailed) = .001, Cohen’s d = 1.45, which is a large ef-
fect. According to the planned contrasts, the 4 manipulation (typical vs. atypical
Muslim, which was used in Experiments 1-3) was similarly powerful. Participants
in the typical Muslim condition rated the target individual as significantly more typ-
ical (M = 5.25, SD = 1.42) than participants in the atypical Muslim condition (M
= 3.27, SD = 1.62), t(22) = 3.48, p(two-tailed) = .001, Cohen’s d = 1.45, which
is an equally large effect. This was followed by the 1% manipulation (traditional
Muslim vs. Muslim feminist). Participants in the traditional Muslim condition
rated the target individual as marginally more typical (M = 5.10, SD = 1.29) than

participants in the Muslim feminist condition (M = 4.00, SD = 1.34), ¢(20) = 1.80,
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p(two-tailed) = .076, Cohen’s d = 0.79, which is a large effect. Finally, planned con-
trasts revealed that the 3" manipulation (typical vs. homosexual soldier) was the
least powerful of the manipulations tested. Participants in the heterosexual soldier
condition did not rate the target individual as significantly more typical (M = 5.67,
SD = 1.23) than participants in the homosexual soldier condition (M = 4.55, SD
= 1.81), t(22) = 0.61, p(two-tailed) = .54, Cohen’s d = 0.26. In light of the results
of the pilot study, the 2"¢ manipulation (typical vs. atypical Chinese student) was
chosen for Experiments 4—6. The results are depicted in Figure 4.2.

Participants. Given the uncertainty around the true effect size of the effect
of CSTs on cognitive flexibility discussed above, it was not advisable to base the
power analysis on the existing literature. Therefore, I did not aim to recruit a
particular sample size in advance, but while keeping resource constraints in mind,
I simply aimed to recruit as many participants as possible in all of the following
experiments.

In Experiment 4, participants were recruited via the University of Sheffield vo-
lunteers’ mailing list to take part in an online study. The participant reimbursement
and the cover story were identical to Experiment 3. The participant inclusion cri-
teria were the same as in Experiment 4, with one addition: If participants, for
whatever reason, completed the study twice, then their duplicate submissions were
removed. Of the 182 participants who completed the study, one of the participants
guessed the purpose of the study, six participants did not follow the instructions,
six participants reported not to be English native speakers, and one participant

represented a duplicate. Hence, they were excluded from analyses, leaving a final
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Figure 4.2: Results of Pilot Study 1. *** signifies p < .0005, ** signifies p < .005,
* gignifies p < .05, ™ signifies statistical non-significance.

sample size of N = 169 (76% female, 24% male, M 4. = 23.76, SDyge = 9.49).

In Experiment 5, participants were recruited via Amazon’s Mechanical Turk
(Buhrmester, Kwang & Gosling, 2011), an online platform comparable to Prolific
(Peer et al., 2017). Because the imagined contact scenario was set in a university
context, only students were recruited. Of 199 participants who completed the study,

no participants guessed the purpose of the study, two participants did not follow
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the instructions of the study, and two participants were not English native speak-
ers and were thus removed. Additionally, six duplicate submissions were removed.
Participants in this experiment were paid $1.50 each for their time and spent about
15 minutes completing it. Note that this participant sample primarily consisted of
US American participants, which differs from the participant samples of previous
experiments that involved mostly British citizens. This allowed to test for the effect
of CSTs on cognitive flexibility in a different English-speaking country and culture,
and to gauge the potential generalisability of the predicted effect. The final sample
size was N = 189 (25% female, 75% male, M ;4. = 25.43, 5Dy4e = 5.63).

In Experiment 6, participants were recruited in exactly the same way as the
participants in Experiment 4. Of the 132 participants who completed the study,
none of the participants guessed the purpose of the study, all participants followed
the instructions, one participant reported not to be an English native speaker, and
one participant represented a duplicate. Hence, they were excluded from analyses,
leaving a final sample size of N = 130 (65% female, 35% male, M 4. = 28.08, SDyye =
11.91).

Procedure. The procedure of Experiments 4-6 was identical to Experiment 2
except for the following change. In addition to manipulating stereotypicality, a
further factor was added to explore whether the effects of counter-stereotypical
imagery might have differential effects when imagined at home versus abroad. Thus,
a 2 (typicality: stereotypical vs. counter-stereotypical) x 2 (location: at home vs.
abroad) between participants factorial design was employed. The four conditions

are presented in Table 4.1.
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Table 4.1: A 2 (typicality: stereotypical vs. counter-stereotypical) x 2 (location: at
home vs. abroad) between participants factorial design was used for Experiments
4-6. Information that differed across conditions is highlighted in bold.

Typical

Atypical

At home

“Imagine you are meet-
ing a Chinese student at
university for the first
time. After some time
conversing with the student,
you realise that this student
is harmony-oriented, com-
pliant and diligent. Ima-
gine that you enjoy the inter-
action, and try to visualise the
life and experiences of your
conversation partner.”

“Imagine you are meeting
a Chinese student at uni-
versity for the first time.
After some time conversing
with the student, you real-
ise that this student is rebel-
lious, individualistic and
quite easy-going. Imagine
that you enjoy the interaction,
and try to visualise the life
and experiences of your con-
versation partner.”

Abroad

Dependent variable. The dependent variable was identical to Experiment 2.

“Imagine yourself travel-
ing to China for the first
time. During your stay you
get the chance to meet a
Chinese student with a decent
command of English. After
some time conversing with
the student, you realise that
this student is harmony-
oriented, compliant and
diligent. Imagine that you
enjoy the interaction, and try
to visualise the life and ex-
periences of your conversation
partner.”

“Imagine yourself travel-
ing to China for the first
time. During your stay you
get the chance to meet a
Chinese student with a decent
command of English. After
some time conversing with the
student, you realise that this
student is rebellious, indi-
vidualistic and quite easy-
going. Imagine that you en-
joy the interaction, and try
to visualise the life and ex-
periences of your conversation
partner.”
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4.4.2 Results

Ezperiment J. First, to check whether the manipulation was successful, a 2 x
2 Between-Participants ANOVA was conducted to test the main effects of the two
independent variables (typicality, location) and their interaction on the typicality
ratings, while controlling for participants’ motivation and ability to engage in the
imagination task. Typicality included two levels (typical vs. atypical imagined
contact) and location included two levels (at home vs. abroad). As expected,
the main effect of typicality on typicality ratings was statistically and practically
significant, with F'(1,168) = 28.60, p(two-tailed) < .0005, d = 0.84, indicating a
large difference between the conditions. More precisely, participants in the typical
condition perceived the Chinese student as more typical of Chinese students in
general (M = 4.80, SD = 1.55) than participants in the atypical condition (M =
3.52, SD = 1.55). The main effect of location was not statistically or practically
significant, with F'(1,168) = 1.88, p(two-tailed) = .173, d = 0.21. More precisely,
participants in the at home condition perceived the Chinese student as more typical
of Chinese students in general (M = 4.00, SD = 1.53) than participants in the
abroad condition (M = 4.32, SD = 1.54). Finally, the interaction effect was neither
statistically nor practically significant, with F(1,168) = 1.95, p(two-tailed) = .165,

d =0.22.

Afterwards, to test the main hypothesis, a 2 x 2 Between-Participants ANOVA
was conducted to test the main effects of the two independent variables (typicality,

location) and their interaction on the number of problems solved, while controlling
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for participants’ motivation and ability to engage in the imagination task. As above,
typicality and location included two levels, respectively. None of the effects were
statistically or practically significant. The main effect of typicality yielded F(1,168)
= 1.00, p(two-tailed) = .319, d = 0.16, indicating no statistically or practically
significant difference between the typical (M = 5.09, SD = 1.91) and atypical con-
dition (M = 4.80, SD = 1.92) in the number of problems solved. Further, the main
effect of location yielded F(1,168) = 1.89, p(two-tailed) = .171, d = 0.21 indicat-
ing no statistically or practically significant difference between the at home (M =
4.74, SD = 1.90) and abroad condition (M = 5.14, SD = 1.91) in the number of
problems solved. Finally, the interaction was also neither statistically or practically
significant, with F(1,168) = 0.17, p(two-tailed) = .683, d = 0.06.

FExperiment 5. First, to check whether the manipulation was successful, a 2 x
2 Between-Participants ANOVA was conducted to test the main effects of the two
independent variables (typicality, location) and their interaction on the typicality
ratings, while controlling for participants’ motivation and ability to engage in the
imagination task. Typicality included two levels (typical vs. atypical imagined
contact) and location included two levels (at home vs. abroad). As expected,
the main effect of typicality on typicality ratings was statistically and practically
significant, with F(1,188) = 33.49, p(two-tailed) < .0005, d = 0.86, indicating a
large difference between the conditions. More precisely, participants in the typical
condition perceived the Chinese student as more typical of Chinese students in
general (M = 5.40, SD = 1.57) than participants in the atypical condition (M =

4.07, SD = 1.57). The main effect of location was not statistically or practically
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significant, with F(1,188) = 1.27, p(two-tailed) = .262, d = 0.17. More precisely,
participants in the at home condition perceived the Chinese student as more typical
of Chinese students in general (M = 4.61, SD = 1.56) than participants in the
abroad condition (M = 4.87, SD = 1.56). Finally, the interaction effect was neither
statistically nor practically significant, with F'(1,188) = 1.58, p(two-tailed) = .21, d
= 0.19.

Afterwards, to test the main hypothesis, a 2 x 2 Between-Participants ANOVA
was conducted to test the main effects of the two independent variables (typicality,
location) and their interaction on the number of problems solved, while controlling
for participants’ motivation and ability to engage in the imagination task. As above,
typicality and location included two levels, respectively. None of the effects were
statistically or practically significant. The main effect of typicality yielded F'(1,188)
= 0.69, p(two-tailed) = .408, d = 0.13, indicating no statistically or practically
significant difference between the typical (M = 5.15, SD = 2.26) and atypical con-
dition (M = 4.87, SD = 2.27) in the number of problems solved. Further, the main
effect of location yielded F(1,188) = 0.51, p(two-tailed) = .478, d = 0.11 indicat-
ing no statistically or practically significant difference between the at home (M =
5.13, SD = 2.25) and abroad condition (M = 4.89, SD = 2.26) in the number of
problems solved. Finally, the interaction was also neither statistically or practically
significant, with F(1,188) = 0.06, p(two-tailed) = .815, d < 0.01.

Ezperiment 6. First, to check whether the manipulation was successful, a 2 x
2 Between-Participants ANOVA was conducted to test the main effects of the two

independent variables (typicality, location) and their interaction on the typicality
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ratings, while controlling for participants’ motivation and ability to engage in the
imagination task. Typicality included two levels (typical vs. atypical imagined
contact) and location included two levels (at home vs. abroad). As expected,
the main effect of typicality on typicality ratings was statistically and practically
significant, with F(1,129) = 25.89, p(two-tailed) < .0005, d = 0.92, indicating a
large difference between the conditions. More precisely, participants in the typical
condition perceived the Chinese student as more typical of Chinese students in
general (M = 5.00, SD = 1.47) than participants in the atypical condition (M =
3.62, SD = 1.50). The main effect of location was not statistically or practically
significant, with F'(1,129) = 0.02, p(two-tailed) = .904, d < 0.01. More precisely,
participants in the at home condition perceived the Chinese student as more typical
of Chinese students in general (M = 4.31, SD = 1.52) than participants in the
abroad condition (M = 4.27, SD = 1.47). Finally, the interaction effect was neither
statistically nor practically significant, with F'(1,129) = 0.003, p(two-tailed) = .953,
d < 0.01.

Afterwards, to test the main hypothesis, a 2 x 2 Between-Participants ANOVA
was conducted to test the main effects of the two independent variables (typicality,
location) and their interaction on the number of problems solved, while controlling
for participants’ motivation and ability to engage in the imagination task. As above,
typicality and location included two levels, respectively. The main effect of typicality
yielded F(1,126) = 3.96, p(two-tailed) = .049, d = 0.36, indicating a statistically
or practically significant difference between the typical (M = 5.68, SD = 1.86)

and atypical condition (M = 5.01, SD = 1.89) in the number of problems solved.
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However, this effect was opposite the predicted direction. Further, the main effect
of location yielded F(1,126) = 0.38, p(two-tailed) = .541, d = 0.11 indicating no
statistically or practically significant difference between the at home (M = 5.45, SD
= 1.91) and abroad condition (M = 5.24, SD = 1.86) in the number of problems
solved. Finally, the interaction was neither statistically or practically significant,

with F(1,126) = 1.58, p(two-tailed) = .212, d = 0.23.

4.4.3 Discussion

The results of Experiments 4-6 are similarly as inconsistent as the results of
Experiments 1-3. The results of Experiments 4 and 5 were neither practically nor
statistically significant. The results of Experiment 6, in contrast, suggest a difference
in performance, again opposite the predicted direction: Participants in the typical
condition outperformed participants in the atypical condition, an effect that was
small. One limitation of Experiment 5 is that British participants were used to
validate the materials in the pilot study, but US American participants were used in
this experiment. Future research needs to ensure that study materials are validated
within each relevant population. Lastly, the exploratory analysis exploring the role
of the location of the imagined contact scenarios (at home vs. abroad) did not yield
any statistically or practically significant interaction effects. Given the inconsistent
results, it is difficult to draw any conclusions from the reported findings. Two further
experiments will be presented that aimed to test whether a subtle manipulation

of imagined counter-stereotypical contact could boost cognitive reflection. It was
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reasoned that such a manipulation may be perceived as less threatening or aversive
because it would minimise the extent to which the target individuals are perceived

as deviants.

4.5 Experiments 7-8

4.5.1 Method

Pilot study. The new pilot study for Experiment 7 closely resembled the pilot
study of Experiment 4. Overall, five possible CST interventions were pitted against
cach other. Three of the five interventions were identical to Pilot Study 1 (tra-
ditional Muslim vs. Muslim feminist, typical vs. homosexual soldier, and typical
vs. atypical Muslim) and the remaining two interventions were newly constructed
(male vs. female mechanic and typical vs. hippie lawyer). Again it was predicted
that the atypical target individuals (i.e., Muslim feminist, female mechanic, etc.)
would be rated as significantly less typical of their respective social categories (i.e.,
Muslims, mechanics, etc.) as compared to typical target individuals (i.e., traditional
Muslims, male mechanics, etc.). The power analysis was identical to Pilot Study 1.
A total of 322 participants were recruited via the Sheffield volunteers’ mailing list
and randomly assigned to one of the ten conditions above. Five participants were
excluded because they indicated not to be English native speakers. The final sample

size was thus N = 317 (69% female, 31% male, M e = 29.26, SD, 4. = 12.71).

A Univariate Between-Participants ANOVA and planned contrasts were com-

93



4. IMAGINED COUNTER-STEREOTYPICAL CONTACT AND COGNITIVE
REFLECTION

puted in order to compare the two conditions within each manipulation. The results
of this pilot study revealed a highly statistically and practically significant effect of
condition on levels of typicality ratings, F(9,315) = 13.41, p(two-tailed) < .0005, d
= 1.25. For the sake of brevity, only the results for the three most powerful inter-
ventions are reported. Planned contrasts showed that the 3rd manipulation (male
vs. female mechanic) was the most powerful of the manipulations. Participants in
the male mechanic condition rated the target individual as significantly more typical
(M = 5.35, SD = 1.53) than participants in the female mechanic condition (M =
2.70, SD = 1.65), t(69) = 7.17, p(two-tailed) < .0005, Cohen’s d = 1.72, which is
a very large effect. According to the planned contrasts, the second most powerful
manipulation was the 5th manipulation (typical vs. atypical Muslim). Participants
in the typical Muslim condition rated the target individual as significantly more
typical (M = 5.31, SD = 1.38) than participants in the atypical Muslim condition
(M = 3.00, SD = 1.10), t(72) = 3.48, p(two-tailed) < .0005, Cohen’s d = 0.82,
which is a large effect as well. Finally, the third most powerful manipulation was
the 3rd manipulation (typical vs. hippie lawyer). Participants in the typical lawyer
condition rated the target individual as significantly more typical (M = 4.61, SD
= 1.67) than participants in the hippie lawyer condition (M = 3.63, SD = 2.09),
t(65) = 3.04, p(two-tailed) = .004, Cohen’s d = 0.75, which is a large effect.
Participants. In Experiment 7, participants were recruited from the University of
Sheffield psychology student participant pool and from the local Sheffield community
to take part in a lab experiment. The participant reimbursement, the cover story,

and the participant inclusion criteria were identical to the previous experiments.
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Table 4.2: Instructions used for the new, subtle manipulation employed in Experi-
ments 7-8. Information that differed across conditions is in bold; note that the only

difference between conditions was the pronoun “he” versus “she”.

Typical

Atypical

At home

“Imagine  yourself coming
across a mechanic for the first
time, who you talk to for a
while. You find out that he
is an auto mechanic working
in a garage. Imagine that you
enjoy the interaction, and try
to visualise the life and exper-
iences of your conversation
partner.”

“Imagine  yourself coming
across a mechanic for the first
time, who you talk to for a
while. You find out that she
is an auto mechanic working
in a garage. Imagine that you
enjoy the interaction, and try
to visualise the life and exper-
iences of your conversation
partner.”

Of the 67 participants who completed the study, all participants met the inclusion
criteria, hence leaving a final sample size of N = 67 (57% female, 43% male, M ;5 =
31.58, SDyge = 15.75).

In Experiment 8, participants were recruited via Prolific. Participants were
reimbursed with £2.50 each for completing the study, which took approximately
25 minutes. Of the 220 participants who completed the study, three participants
did not follow the instructions of the study and nine participants were not English
native speakers. They were thus removed, leaving a final sample size of N = 208
(49% female, 51% male, M 4 = 22.21, SD, . = 4.35).

Procedure. The procedure and dependent variable were identical to Experiments

1 and 2 except that the new manipulation (male vs. female mechanic) was employed

(see Table 4.2).
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4.5.2 Results

Experiment 7. An independent samples t-test confirmed the adequacy of the
manipulation. Participants in the typical (male mechanic) condition perceived the
mechanic as significantly more typical of mechanics in general (M = 541, SD =
1.31) than participants in the atypical (female mechanic) condition (M = 2.97, SD
= 1.59), t(65) = 6.88, p(two-tailed) < .0005, Cohen’s d = 1.68, an effect that was
very large. Then a Univariate Between-Participants ANOVA was computed with the
same parameters as Experiments 1-3. The results revealed no significant differences
between conditions. Participants in the atypical condition did not perform better
on the problem-solving task (M = 5.15, SD = 1.66) than participants in the typical
condition (M = 5.09, SD = 1.91), F'(1,66) = 0.06, p(two-tailed) = .82, d = 0.06.

Experiment 8. An independent samples t-test confirmed the adequacy of the
manipulation. Participants in the typical (male mechanic) condition perceived the
mechanic as significantly more typical of mechanics in general (M = 547, SD =
1.34) than participants in the atypical (female mechanic) condition (M = 3.49, SD
= 1.86), t(206) = 8.29, p(two-tailed) < .0005, Cohen’s d = 1.18, an effect that
was large. Then a Univariate Between-Participants ANOVA was computed with
the same parameters as Experiments 1-3. The results revealed that participants in
the atypical condition performed slightly worse on the problem-solving task (M =
5.32, SD = 2.08) than participants in the typical condition (M = 5.70, SD = 2.07),
F(1,207) = 1.56, p(two-tailed) = .22, d = 0.19, although this difference was not

statistically significant.
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4.5.3 Discussion

The results of Experiments 7 and 8 are largely in line with the results of Ex-
periments 1 through 6—mno statistically significant effects of the CST manipulation
on cognitive reflection were detected that were in the predicted direction. In both
Experiments 7 and 8, effect sizes were low, meaning that the results bear very little
practical significance. In sum, the attempt to manipulate counter-stereotypicality

in a rather subtle way did not seem to boost cognitive reflection.

4.6 Mini Meta-analysis

Because all eight experiments investigated the effect of exposure to CSTs on
measures of cognitive reflection, a random-effects meta-analysis model was employed
(using the Review Manager (RevMan) software; The Cochrane Collaboration, 2014)
to estimate the average, sample-weighted effect of atypical (vs. typical) imagined

contact on cognitive reflection.

The average effect of exposure to CSTs on cognitive reflection across the eight
experiments (total N = 1,137) was d;, = -0.13, Clg5 [-.28, .02], which is a trend
opposite the predicted direction. However, the fact that the 95% CI includes zero
suggests that there is no statistically significant effect of the CST interventions on
cognitive reflection (or at least not in these samples). This finding stands in contrast
to previous research that has reported direct effects of CST interventions on cog-

nitive performance (e.g., Goclowska, Crisp, & Labuschagne, 2012; Prati, Vasiljevic,
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Experiment 1 4.63 2.08 40 4.18 1.92 39 8.7% 0.22 [-0.22, 0.67] —
Experiment 2 4.85 2.02 77 567 1.9 72 13.2% -0.42 [-0.74, -0.09]
Experiment 3 1.46 1.19 85 1.28 1.13 64 13.2% 0.15[-0.17, 0.48] T
Experiment 4 4.84 1.88 81 5.05 1.99 88 14.4% -0.11 [-0.41, 0.19] — 1
Experiment 5 4.87 2.2 93 5.15 23 96 15.3% -0.12 [-0.41, 0.16] [
Experiment 6 4.95 1.92 56 5.68 1.78 71  11.9% -0.39[-0.75, -0.04] L —
Experiment 7 5.15 1.66 33 5.09 191 34 7.7% 0.03 [-0.45, 0.51] I L —
Experiment 8 5.32 2.08 126 5.79 2.07 81 15.6%  -0.23[-0.51, 0.05] —
Total (95% CI) 591 545 100.0% -0.13 [-0.28, 0.02] @
Heterogeneity: Tau? = 0.02; Chi? = 11.37,df = 7 (P = 0.12); I = 38% t

et

, ,
-1 -0.5 0 0.5

Test for overall effect: Z = 1.66 (P = 0.10) Favours typical Favours atypical

Figure 4.3: The results of the mini meta-analysis of Experiments 1-8.

et al., 2015b; Vasiljevic & Crisp, 2013). The results of the mini meta-analysis are

depicted in Figure 4.3.

4.7 General Discussion

In eight experiments, the hypothesis that imagined counter-stereotypical contact
could directly boost cognitive reflection was investigated. Despite strong manipu-
lations of imagined counter-stereotypical contact, the experiments yielded rather
inconclusive results. A mini meta-analysis revealed that on average, there was
a trend opposite the predicted direction (dy = -0.13), which was a small effect
(Cohen, 1988). Interestingly, it did not seem to matter whether imagined counter-
stereotypical contact was imagined at home versus abroad, as all interaction effects

were neither statistically nor practically significant.
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4.7.1 Theoretical and Practical Implications

Given the inconclusive findings, only few direct implications can be drawn from
the present experiments. First, in light of the reported results it appears that the
large effect of CST's on cognitive flexibility reported in past research (Goctowska et
al., 2012; Vasiljevic & Crisp, 2013), may be more constrained and smaller in size than
previously thought. It may be that a very specific set of situational and /or individual
conditions is required that allows for the effect to arise, or that the presence of certain
circumstances easily undermines it (for example, fatigue, boredom, or motivated
reasoning). If these conjectures are valid, then this has implications for models and
theories specifying the effects of exposure to and contact with counter-stereotypical
individuals. Specifically, in order to improve existing models, it will be necessary
to detail the optimising and boundary conditions of the effect of CSTs on cognitive
flexibility. In Chapter 5, three experiments will be presented that directly test one of
the conditions postulated by the CPAG model, that is, the assumption that people
have to be motivated to engage in inconsistency resolution in order for CSTs to

affect broader cognitive functioning.

4.7.2 Limitations and Future Research

A myriad of reasons could explain the inconsistent pattern of findings. For
example, it is possible that some of the experimental materials were lacking construct
and/or content validity. For example, despite the fact that the problem-solving tasks

closely resembled previously used tasks as part of counter-stereotype experiments
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(e.g., Di Bella & Crisp, 2016), one cannot be confident that the problems adequately
captured the relevant construct (cognitive reflection) because construct validity (e.g.,
convergent and divergent validity) has not been tested for the items used. Future
research should explore the convergent and discriminant validity of the problem-
solving measures employed here, and potentially also compute factor analyses in
order to test whether the measures consist of one or multiple factors / dimensions.

In addition, it is possible that some of the conditions postulated by the CPAG
model (see Section 2.4.2) were not met. Although in all experiments participants’
motivation and ability to engage in imagined contact were controlled for, I did not
measure whether participants did indeed engage in inconsistency resolution (i.e.,
stereotype suppression and generative thought). On the one hand, this initially did
not seem necessary because previous research on CSTs only rarely measured these
processes explicitly and yet reported large effects on cognitive performance. On the
other hand, the fact that a measure of inconsistency resolution is lacking means that
it is difficult to interpret why the predicted effect was not found. It may be that
participants neither suppressed existing stereotypes, nor generated any new ideas
to explain the stereotypical inconsistencies. Or it may be that they engaged in the
former process (stereotype suppression), but not in the latter process (generative
thought). Alternatively, it may be that the target individuals in the imagined
scenarios were not sufficiently interesting or personally relevant to participants. In
sum, it may be that the CST interventions that were employed in the experiments
presented in this chapter did not sufficiently cognitively stimulate participants, and

they therefore did not engage in inconsistency resolution. Future research should
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measure whether or not participants engage in this process, which seems so critical
to the effectiveness of CST manipulations.

Another possibility is that the CST manipulations employed in this research
were not powerful enough to stimulate cognitive reflection. At first glance, this
may contradict the fact that the manipulation checks always yielded large effect
sizes. However, it could be that the manipulation checks themselves were not a
good enough proxy for the effectiveness of the manipulation—the mere fact that
participants in the atypical condition perceived the target individual as less typical
than participants in the typical condition, does not necessarily imply that the ma-
nipulations were powerful. In future research, it may be helpful to develop more
nuanced manipulation checks that can capture the “power” of the manipulation
more adequately (e.g., ones that consist of multiple items rather than only one, or
ones that use implicit rather than explicit measures).

Furthermore, it is important to consider that people can generally respond to
CSTs in diverse ways. Existing research has distilled three broad categories for the
way that people cognitively process CSTs, two of which lead to stereotype preserva-
tion (Plaks, Stroessner, Dweck & Sherman, 2001). First, upon encountering CST's
people may decrease their engagement with stereotype-inconsistent information and
instead simply focus on stereotype-consistent information. Second, people may act-
ively engage with stereotype-inconsistent information; however, at the same time try
to “debunk or re-interpret it in a way that leaves the stereotype intact” (p. 876).
It is presumed that these two strategies would contribute to the persistence of the

stereotypes. Third, people may respond to CST's with an open mind and by actively
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engaging in the inconsistency resolution specified in the CPAG model. Regarding
the paradigms used in this research, I expected the third strategy to be the one that
is most likely employed by participants on average because I deemed the CSTs as
non-threatening (“mild in intensity”) and because the imagined contact scenarios
were always positively valenced. However, unfortunately no measures were taken of
any of these possible processes specified by Plaks et al. (2001), which means that no
clear conclusions can be drawn in this regard. Future research is strongly advised

to measure these processes directly.

Finally, as discussed in Section 4.3.3, publication bias in favour of significant
and /or novel effects may have led to inflated estimates of effect sizes in the literature.
As aresult, it may be that the findings reported in the literature do not represent the
true state of affairs with respect to the hypothesised counterstereotype-flexibility ef-
fect. In other words, the effect may either be much smaller than previously assumed,
or not exist at all. Future research is required to evaluate the reliability, validity,
and generalisability of the hypothesised effect of CSTs on cognitive reflection and

flexibility.

4.7.3 Conclusion

This chapter explored whether the reported effect of CSTs on cognitive flexib-
ility (e.g., Goclowska et al., 2012; Vasiljevic & Crisp, 2013) could be conceptually
replicated using alternative CST manipulations and a closely related dependent vari-

able, cognitive reflection. The results of eight experiments——conducted both in the
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laboratory and online——suggest that this effect is not as robust and generalisable as
previously thought. Two out of eight experiments showed a statistically significant
pattern opposite the predicted direction, and the remaining six experiments were
inconclusive. A mini meta-analysis revealed a meta-analytic effect that is statist-
ically non-significant and very small (dy = -0.13). In light of these findings, the
next chapter delves more deeply into the question: What are the boundary condi-
tions of the hypothesised effect of CSTs on cognitive flexibility, assuming it exists?
Specifically, the premise that people have to be motivated to resolve stereotypical
inconsistencies in order for CSTs to have effects on cognitive reflection will be ex-

amined in three experiments.
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CHAPTER 5

The Effects of Counter-stereotype
Interventions on Cognitive Reflection:

The Moderating Role of Need for

Cognition

Previous theorising and research has linked exposure to counter-stereotypical di-
versity (e.g., an Ozford-educated bricklayer) to enhanced cognitive performance and
creativity. In this chapter, I examine the extent to which people’s motivation to cog-
nitively engage with the counter-stereotypical information (i.e., need for cognition,
NFC) influences this effect. Across three experiments (N = 887) consistent support
was found for the hypothesis that exposure to CSTs promotes cognitive reflection

for people low in NFC (dy = 0.36), but not for people high in NFC (dy = -0.21).

104



5.1. Introduction

The average direct effect of exposure to CSTs on cognitive reflection was statistic-
ally non-significant and small dy = 0.08. Further, moderated mediation analyses
revealed that a psychological state characterised by surprise, percewved expectancy
violation, and cognitive complexity mediated the moderated effect of condition on

cognitive reflection.

5.1 Introduction

When the music legend Prince passed away, the New York Times honoured
him by writing that he defied “narrow stereotypes about race and gender”, thus
“opening the minds of others” (The New York Times, 2016). Indeed, as the societal
trends described in Chapters 1 and 2 suggest, contemporary societies increasingly
bring people into contact with complex combinations of social, religious, and cultural
identities (e.g., a female CEO, a Muslim hipster, a gay Catholic, a Harvard-educated
carpenter). The question then, is how do people adapt to new forms of social and
cultural diversity? And to what extent do individual differences play a role in how
people respond to CSTs?

The present work is rooted in Crisp and Turner’s (2011) CPAG model described
in Chapter 2. One key assumption of the model is that people need to be motivated
to resolve stereotypical inconsistencies in order for these to boost cognitive flexibility.
For example, someone who meets an individual that challenges their stereotypes may
wonder: “Why is this Muslim a hipster?”, “How did this woman achieve the rank of a

CEO?”, or “What made this Harvard-educated man become a carpenter?” (Kunda,
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1990). By seeking answers to these questions, judgments are less likely to be based
on existing stereotypes and more likely on impressions of individuals. However, the
hypothesis that perceivers need to be motivated to engage in cognitive activity in
order for CSTs to promote cognitive performance has not been tested to date. More
precisely, while some initial work has been done on the role of personal need for
structure (PNS; i.e., preferences for the desired outcome of cognitive activity) in
the link between exposure to CSTs and cognitive flexibility (e.g., Goclowska, Baas,
Crisp, & De Dreu, 2014), it is currently unknown whether need for cognition (i.e.,
preferences for the desired amount of cognitive activity) affects this link. In the
present chapter I aimed to test this element of the CPAG model, that is, the role of
individual differences in motivation in cognitive adaptation to counter-stereotypical

diversity.

5.2 The Role of Need for Cognition in Exposure

to Counter-stereotypes

In this research I set out to explore one theoretically important and practic-
ally meaningful potential moderator of the effects of exposure to CSTs on cognitive
processing—mnamely, need for cognition (or NFC). NFC, also known as cognitive
motivation or epistemic / intellectual curiosity (Mussel, 2010), is defined as “an
individual’s tendency to engage in and enjoy effortful cognitive activity” (Cacioppo,

Petty, Feinstein & Jarvis, 1996). I suggest that NFC may influence the effect of
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exposure to CSTs on cognitive reflection because CSTs are (by definition) surprising
and novel (Prati et al., 2015a) and NFC is a marker of intellectual curiosity or the
willingness to cognitively engage with novel stimuli (Litman & Spielberger, 2003;
Mussel, 2010; von Stumm, Hell & Chamorro-Premuzic, 2011). Various studies have
shown that NFC influences how people attend to, elaborate on, evaluate, and re-
call information (Peltier & Schibrowsky, 1994). Individual differences in NFC have
been shown to predict complex problem solving and decision making (Nair & Ram-
narayan, 2000), and intellectual curiosity has been identified as a key determinant
of academic achievement (von Stumm et al., 2011). However, despite the evident
importance of NFC in settings that are often characterised by social and cultural
diversity, such as schools and companies, the hypothesis that NFC moderates the

effects of exposure to diversity on cognitive performance remains untested.

5.3 Hypotheses

The present research tested three hypotheses. The first hypothesis was that
exposure to CSTs will boost cognitive reflection (a main effect), as indicated by

previous findings (Goclowska et al., 2012; Prati et al., 2015b):

Hypothesis 1 (main effect): Exposure to CSTs boosts cognitive reflec-

tion.

In addition, I expected that NFC would moderate the main effect of exposure

to CSTs on cognitive reflection. More specifically, I hypothesised that exposure to
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CSTs may spark interest in individuals low in NFC and motivate them to resolve
the apparent stereotypical inconsistencies. In addition, I predicted that exposure to
CSTs would make individuals low in NFC switch from a heuristic, category-based
mode of processing to a systematic, individuating mode (Crisp & Meleady, 2012;
Evans, 2008; Fiske & Neuberg, 1990; Strack & Deutsch, 2004). These predictions
are consistent with Allen, Sherman, Conrey, and Stroessner (2009), who found that
when people have low processing capacity and stereotypes are strong (e.g., a violent
Black person, a warm and friendly woman), then they pay more attention to in-
formation that is inconsistent with their pre-existing stereotypes than information
which is consistent. In contrast, for people high in NFC (who already engage in
relatively systematic modes of processing by default) I predicted that exposure to
CSTs might not be surprising enough to make them engage in even more systematic
processing. Rather, I reasoned that exposure to CSTs might invoke a cognitively
demanding inconsistency resolution process for people high in NFC, which could
potentially be cognitively depleting (Hutter & Crisp, 2006). That is, people high

in NFC run the risk of ‘overthinking’ or spending too much time trying to make

Note that I initially entertained an alternative hypothesis, that is, that people high (rather
than low) in NFC may be more likely to show cognitive reflection in response to exposure to CSTs.
This is because their motivation to engage in cognitive activity may enhance the extent to which
they are willing to expend resources in the face of expectancy-violating experiences (Goclowska,
Damian & Mor, 2017b; Leung & Chiu, 2008). In turn, this could mean that people high in NFC
form more cross-cutting explanations for the inconsistent social categories, which may activate
more distal cognitive associations and networks (Greenwald et al., 2002) and ultimately enhance

cognitive reflection. However, I deemed that this alternative account was less likely to hold than
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sense of CST individuals. In contrast, people low in NFC may find simpler ways to
make sense of CSTs, leaving them with sufficient resources for subsequent cognitive

reflection.!

Hypothesis 2 (moderation effect): Exposure to CSTs boosts cognitive
reflection for people low in NFC, but does not affect, or potentially even

decreases, cognitive reflection for people high in NFC.

The third and final hypothesis concerns the psychological mechanism underlying
the predicted effect of exposure to CSTs among people low in NFC. As discussed
above, exposure to CSTs has previously been shown to elicit surprise (Prati et al.,
2015a), and it is reasoned that people with a low NFC are more likely to experience
surprise in response to CSTs. But research has also shown that surprise is not the
only mediator that potentially explains the effects of exposure to CSTs. Specifically,
Prati, Crisp, et al. (2015b) have demonstrated that exposure to CSTs not only
prompts surprise, but also a perception that expectancies have been violated. Here
it is suggested that in order for exposure to CSTs to improve performance, people
need to view the relevant task as cognitively complex and stimulating. In other
words, if people perceive the task as trivial and uninteresting, then they are unlikely

to engage in it and therefore unlikely to reap the cognitive benefits following from

Hypothesis 2 (namely, that people low in NFC would be likely to benefit from exposure to CSTs),
because people high in NFC may not be surprised by CSTs (or at least not as much as those low in
NFC) and surprise has been shown to mediate the link between exposure to CSTs and (decreased)

intergroup bias (Prati et al., 2015a).
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exposure to CSTs. Taken together then, the final hypothesis extends Prati, Crisp,
et al.’s (2015b) model to predict that a psychological state characterised by surprise,
perceived expectancy violation, and cognitive complexity mediates the link between

exposure to CSTs and enhanced cognitive performance for people low in NFC.

Hypothesis 3 (moderated mediation effect): Exposure to CSTs boosts
cognitive reflection for people low (but not high) in NFC because they
experience a psychological state characterised by surprise, perceived ex-
pectancy violation, and cognitive complexity. This psychological state,

in turn, increases cognitive reflection.

Three experiments tested the hypotheses by exposing participants to a variety
of CSTs and subsequently measuring their cognitive reflection. I developed and val-
idated two paradigms to solicit CST experiences and measured cognitive reflection
using the 7-item Cognitive Reflection Test (CRT; Frederick, 2005; Toplak, West, &
Stanovich, 2014). In order to test Hypothesis 2, I measured NFC using the 18-item
NFC scale (Cacioppo, Petty & Kao, 1984). Hypothesis 1 and 2 were tested sep-
arately in each Experiment, but to maximise statistical power Hypothesis 3 (with
respect to moderated mediation) was tested by pooling the data from all experi-
ments. The experimental materials, data sets of the three experiments, and the R
code used to run all analyses can be found on the Open Science Framework (ht-

tps://goo.gl/CnYmsf).
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5.4 Experiment 9

Pilot study. To manipulate exposure to CSTs, participants were asked to read
a short paragraph, which described a CEO (Chief Executive Officer) named David.
Participants in the control condition were asked to imagine that they read the fol-
lowing paragraph on the Internet: “David is a CEO. He’s also a college graduate
(Harvard), born and raised in the US, and happily married to his wife Linda”.
Participants in the experimental condition were asked to imagine that they read
a slightly different paragraph about David: “David is a CEO. He’s also a college
dropout (Harvard), a Mexican immigrant, and happily married to his husband Mi-
chael.” T established that the description of David was counter-stereotypical by re-
cruiting 41 US American participants (16 female; Myge = 31.51, SD,ge = 11.53) via
Prolific and randomly assigning them to the two conditions described above. After
reading the paragraph about David, participants were asked “To what extent do
you feel surprised?” and “To what extent do you feel astonished?” on a scale from
0 (not at all) to 100 (very much). Next, to reinforce the manipulation, participants
were instructed to imagine what David and his life were like and to describe (in as
much detail as possible) their thoughts as to what characteristics he might possess.
I checked that this manipulation was successful by asking participants to indicate
their agreement with four statements: “David is a typical CEOQ” (reverse-coded),
“Reading about David challenged some of my beliefs”, “There isn’t anything puzz-
ling about David’s life” (reverse-coded), and “Imagining David’s life made me think

‘outside the box™, again on a scale from 0 (Strongly disagree) to 100 (Strongly
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agree). The manipulation check was followed by an attention check because it is
often difficult to ascertain whether or not participants pay attention to the study
materials (Oppenheimer, Meyvis & Davidenko, 2009), see Appendix C. I created a
measure of counter-stereotypicality by calculating the mean of six items (i.e., the
two items reflecting surprise and the four items reflecting counter-stereotypicality, «
= .80). Lastly, participants were asked to indicate their sex, nationality, ethnicity,
and English speaking ability, and were then thanked and debriefed.

It was predicted that David would be perceived as more counter-stereotypical
in the experimental relative to the control condition. As expected, participants
in the experimental condition did perceive David as significantly more counter-
stereotypical (M = 48.09, SD = 16.67) than participants in the control condition
(M = 16.24, SD = 9.95), with ¢(29) = -7.20, p(two-tailed) < .001, Cohen’s d =
2.34, which is a very large effect. In sum, these findings confirm the adequacy of

the manipulation.

5.4.1 Method

Participants. Following previous findings exploring PNS as a moderator of the
effect of CSTs on cognitive flexibility (Goclowska & Crisp, 2013), I reasoned that
the moderating effect of NFC would be medium-sized (d = .50). Power analysis,
conducted using G*Power 3.1 (Faul et al., 2007), with an alpha of a = .05 suggested
that N = 210 participants would provide 95% power to detect an effect of this

magnitude. 397 participants were recruited via social media (www.reddit.com) and
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Prolific to take part in an online experiment on “imagination and problem solving”.
Participants either volunteered their time or were compensated with GB£1.30 /
US$1.80. The study duration was approximately 14 minutes. Participant inclusion
criteria were determined a-priori: Only participants who a) took less than 30 minutes
to complete the study, b) passed the attention check, and c¢) were not able to guess
the purpose of the study were included in the analyses.? The final sample size was
N = 315 participants (177 male, 134 female, 3 other, 1 prefer not to say; My, =
29.87, SDyge = 10.57; 86% US American nationality, 14% other).

Procedure. The experiment comprised three parts and participants completed
all tasks online using the survey software Qualtrics (www.qualtrics.com). Part 1
was identical to the pre-test in that participants were randomly assigned to imagine
a stereotypical or a counter-stereotypical CEO named David and then asked to
indicate their surprise and astonishment like in the pilot study. Next, to reinforce
the manipulation, participants were instructed to imagine what David and his life

could be like and to describe what characteristics he might possess.

2These inclusion criteria were applied to all experiments in this chapter. Removing participants
who took longer than 30 minutes to complete the task was important because it helped establish
confidence that the participants completed the studies with as few distractions as possible. This
was particularly important for Experiment 10 because it was not possible to set a time limit in
this experiment (unlike in Experiments 9 and 11, which were conducted using an online platform
that allowed this facility). Because participation in this experiment was completely voluntary
(i.e., without a guaranteed incentive), many participants took an unusually long time to complete
Experiment 10 (M = 37.50 minutes, SD = 102.21 minutes), which may have diminished possible

effects of the intervention.
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In part 2, participants’ cognitive reflection was measured using the 7-item version
of the CRT (Toplak, West & Stanovich, 2014). Recall that the items are designed
such that an incorrect solution to each of the seven questions initially comes to mind.
Cognitive reflection is demonstrated when the incorrect response is overridden and,
upon further reflection, the correct solution is determined. For example, one item
states that “Jerry received both the 15th highest and the 15th lowest mark in the
class. How many students are in the class?” The intuitive, but incorrect, answer
is “30”; while the correct answer is “29”. Participants were presented with seven
such problems in a counter-balanced order and were given up to two minutes to
solve each problem. They were automatically redirected to the next page when
the time was up. If they solved a problem in less than two minutes, then they
were allowed to proceed. The problem-solving task was followed by the remaining
four manipulation check items and the attention check, which were identical to the
pre-test. The manipulation check items had good internal consistency (a = .82).

In part 3 of the experiment, participants were asked to indicate whether they
were suspicious at any point that the researchers were investigating something other
than what was stated, and if so, they were asked to describe what they thought the
real purpose of the study was. Next, participants indicated their age, sex, sexual ori-
entation, nationality, ethnicity, and English speaking ability. Finally, participants
completed the 18-item NFC scale. Upon completing these questionnaires, parti-
cipants were thanked for participating and debriefed.

Analytic approach. The data were analysed using moderated regression analyses

with the pequod package in the programming language R (Mirisola & Seta, 2016).
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Conditions were contrast coded as —1 (control) and +1 (experimental) and a mean
score reflecting NFC was computed by averaging the 18 items (reverse-coded where
appropriate, a = .95). Because 86% of the sample was US American but the re-
maining 14% had other nationality, I also report the moderated regression analyses
for the US sample only. This served to check whether cross-national differences in

participants might have influenced the effect.

5.4.2 Results and Discussion

Manipulation check. To check the adequacy of the CST manipulation, the mean
CST score (i.e., the index of the manipulation check items) was regressed on condi-
tion, NFC, and their interaction. The independent variables were centered prior to
computing the interaction term. As expected, there was a main effect of condition (b
= 12.11, ¢(310) = 12.12, p(two-tailed) < .001), such that participants in the exper-
imental condition perceived David as more counter-stereotypical than participants
in the control condition. The effect of NFC (b = -0.65, ¢(310) = -0.94, p(two-tailed)
= .35) and the interaction term (b = 0.41, #(310) = 0.60, p(two-tailed) = .55) were
not statistically significant. Thus, the manipulation of counter-stereotypicality was
successful, regardless of participants’ level of NFC.

Randomisation check. Prior to testing Hypothesis 2——that NFC moderates the
effect of exposure to CSTs on cognitive reflection——it was checked whether NFC
differed across conditions. This is because NFC had been measured as part of

the same experimental session and, although unlikely, participants’ responses to the
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measure of NFC may have been affected by the experimental manipulation. Welch’s
t-test revealed that NFC did not significantly differ across conditions, ¢(312) = 0.08,
p(two-tailed) = .93, Cohen’s d = 0.009, suggesting that the manipulation did not
affect NFC scores.

The effects of condition, NFC, and their interaction on cognitive reflection. To
test Hypothesis 2, the above analysis was repeated, but this time regressing the
number of correctly solved CRT-items on condition, NFC, and their interaction. The
analyses revealed no main effect of condition (b = 0.01, ¢(311) = 0.11, p(two-tailed)
= .92), but a statistically significant main effect of NFC (b = 0.39, ¢(311) = 4.81,
p(two-tailed) < .001), such that participants high in NFC consistently outperformed
participants low in NFC on the cognitive reflection task. This is not surprising,
as previous research has demonstrated that NFC predicts cognitive performance
(Cacioppo et al., 1996).

The main effect of NFC was, however, qualified by a marginally statistically
significant two-way interaction between condition and NFC (b = -0.15, #(311) =
-1.87, p(two-tailed) = .063). To understand the nature of the interaction, the effect
of condition (experimental vs. control) on cognitive reflection at different levels of
NFC was inspected using simple slopes analysis (Aiken & West, 1991). “Low NFC”
was defined as 1 SD below the mean and “high NFC” as 1 SD above the mean. The
analysis revealed a pattern of results in the predicted direction, however while it was
not statistically significant, it has some practical significance. A positive slope was
found for participants low in NFC (b = 0.24, #(311) = 1.40, p(two-tailed) = .16)

and a negative slope for participants high in NFC (b =-0.21, #(311) = -1.24, p(two-
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tailed) = .21 (see Figure 5.1). Although neither of these slopes reached statistical
significance, it is important to note that the performance gap between participants

low versus high in NFC was reduced in the experimental (vs. control) condition.?

Discussion. The findings of Experiment 9 provide no support for Hypothesis 1
(that exposure to CSTs generally boosts cognitive reflection, regardless of individual
differences in motivation). However, the findings do provide preliminary and very
tentative evidence in support of Hypothesis 2. That is, the marginally significant
interaction effect indicates that NFC may moderate the effects of exposure to CST's
such that it may benefit people low but not high in NFC, although these trends
did not reach statistical significance. Interestingly, the effects became somewhat
more pronounced when the analysis was re-run with the US American sample only,
which potentially suggests that cross-national differences may have weakened the
effect. Given that the critical interaction in Experiment 9 was only marginally
significant, Experiment 10 aimed to replicate these findings with an alternative

manipulation of exposure to CSTs. A measure of mood was also included (namely,

3Running the analysis with the US sample yielded a more clear-cut pattern of results. Again,
there was no effect of the experimental condition on CRT-performance (b = 0.05, £(267) = 0.36,
p(two-tailed) = .72) and there was a highly statistically significant main effect of NFC on CRT-
performance (b = 0.39, ¢(267) = 4.75, p(two-tailed) < .001). The two-way interaction between
condition and NFC became slightly more pronounced (b = -0.16, ¢(267) = -1.93, p(two-tailed)
= .055). Simple slopes analyses revealed a positive trend for the experimental condition on the
performance of participants low in NFC (b = 0.28, ¢(267) = 1.62, p(two-tailed) = .11), but no
effect of the experimental condition on the performance of participants high in NFC (b = -0.20,
t(267) = -1.11, p(two-tailed) = .27).
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Figure 5.1: Cognitive reflection as a function of exposure to CSTs at different levels
of NFC (Experiment 9).

the brief mood introspection scale; Mayer & Gaschke, 1988) because both positive
and negative moods have previously been linked to enhanced cognitive and creative
performance (Baas, De Dreu & Nijstad, 2008; Cheng, Leung & Wu, 2011; Isen,
Daubman & Nowicki, 1987). Including the brief mood introspection scale allowed
to investigate whether the effect of exposure to CSTs on cognitive performance
holds when controlling for different mood states, and thus to rule out mood as an

explanation for the hypothesised effect.
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5.5 Experiment 10

Pilot study. As before, participants were asked to read a paragraph, but this
time describing a person named Mary. Participants in the control condition were
asked to imagine that they read the following paragraph on the Internet: “Mary is
a secondary school teacher (married, two children), a university graduate (English
literature), and UK native. Mary has a positive outlook on life.” Participants in
the experimental condition were asked to imagine reading the following paragraph
instead: “Mary is a political leader (remarried, two children), a scientist (quantum
physics), and a Polish immigrant. Mary has a positive outlook on life.” A pre-test
was used to establish the counter-stereotypicality of these new stimulus materials.
Specifically, 51 British participants (25 female; Myge = 34.06, SDgge = 10.15) were
recruited via the crowdsourcing platform Prolific and randomly assigned to imagine
Mary the (stereotypical) female teacher or Mary the (counter-stereotypical) female
political leader. After reading the paragraph about Mary, participants were asked
how surprised and astonished they felt and were instructed to imagine what Mary
and her life could be like. Following this task, participants indicated their agreement
to four statements: “Mary is a typical woman” (reverse-coded), “Reading about
Mary challenged some of my beliefs”, “There isn’t anything puzzling about Mary’s
life” (reverse-coded), and “Imagining Mary’s life made me think ‘outside the box™,
all on a scale from 0 (Strongly disagree) to 100 (Strongly agree). A composite
measure of counter-stereotypicality was again created by calculating the mean of

the six items, that is, the items measuring surprise and astonishment and the four
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items measuring counter-stereotypicality. The internal consistency of these items
was acceptable (o = .69). Lastly, participants were asked to indicate their sex,
age, nationality, ethnicity, and English speaking ability, and were then thanked and
debriefed.

As expected, participants in the experimental condition perceived Mary as sig-
nificantly more counter-stereotypical (M = 37.29, SD = 17.35) than participants
in the control condition (M = 26.47, SD = 10.14), t(40) = -2.73, p(two-tailed) =
.009, Cohen’s d = 0.76, which was a large effect.

5.5.1 Method

Participants. Based on the calculation of statistical power in Experiment 9,
I again aimed to recruit a minimum of 210 participants to Experiment 10. 616
participants were recruited via a university mailing list at a UK university to take
part in an online experiment on “imagination and problem solving”. All participants
who completed the experiment were entered into a prize draw to win one of two
GB£50.00 shopping vouchers or one of five GB£20.00 shopping vouchers. The
attention check and participant inclusion criteria were identical to Experiment 9.
The final sample consisted of 302 participants (90 male, 206 female, 3 other, 3
prefer not to say; Mg = 24.21, SD,, = 8.12; 81% British nationality, 19% other
nationality).

Procedure. The procedure and materials were identical to Experiment 9 except

for the new manipulation (i.e., Mary the female teacher vs. political leader, rather
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than David the CEO) and the addition of the brief mood introspection scale (Mayer
& Gaschke, 1988) after the attention check. To examine whether exposure to CSTs
altered mood states related to cognitive reflection, I computed variables representing
positive activating moods (lively, happy, peppy, loving, caring, and active; o = .74),
negative activating moods (jittery, nervous, fed up, gloomy, grouchy, and sad; «
= .80), positive deactivating moods (content and calm; o = .52), and negative
deactivating moods (tired and drowsy; o =.66), which were measured using a 7-
point Likert scale ranging from 1 (not at all) to 7 (very much). The manipulation

check items had acceptable internal consistency (o = .69).

5.5.2 Results and Discussion

Manipulation check. To check the adequacy of the CST manipulation, hierarch-
ical regression was used to examine the effect of condition on the mean CST score
while controlling for the different mood states. At step 1, condition, NFC, and
their interaction term were entered as independent variables and the mean CST
score as the dependent variable. This produced a highly significant main effect of
condition on the mean CST score (b = 6.10, ¢(283) = 7.53, p(two-tailed) < .001),
such that participants in the experimental condition viewed Mary as more counter-
stereotypical than participants in the control condition. There was no significant
effect of NFC on the mean CST score (b = 0.38, ¢(283) = 0.47, p(two-tailed) = .64),
but there was a marginally significant interaction effect between NFC and condition

on the mean CST score (b = -1.44, ¢(283) = -1.82, p(two-tailed) = .07). In step

121



5. THE EFFECTS OF COUNTER-STEREOTYPE INTERVENTIONS ON COGNITIVE
REFLECTION: THE MODERATING ROLE OF NEED FOR COGNITION

2, the four mood variables were added as control variables to the above regression
equation. This produced a pattern of results similar to step 1. The main effect
of condition on the mean CST score remained highly significant (b = 6.14, (273)
= 7.43, p(two-tailed) < .001), such that participants in the experimental condition
viewed Mary as more counter-stereotypical than participants in the control condi-
tion. Like in step 1, there was no significant effect of NFC on the mean CST score
(b = 0.56, t(273) = 0.69, p(two-tailed) = .49), but the interaction effect between
NFC and condition on the mean CST score approached significance (b = -1.23,
t(273) = -1.51, p(two-tailed) = .13). In addition, there was a marginally significant
effect of negative activating moods on the mean CST score (b = 3.68, #(273) =
1.86, p(two-tailed) = .06). These results are interpreted as suggesting that a) the
CST manipulation was successful because of the highly significant main effect of
condition on the mean CST score and b) that participants’ mood did play a role
in the effects of exposure to CSTs on perceptions of counter-stereotypicality. To
control for the effects of mood on the dependent variables, the four mood variables
were entered as covariates to the regression models in all subsequent analyses.

Randomisation check. A Welch Two Sample t-test revealed that NFC did not
significantly differ between the conditions (¢(277) = -0.87, p(two-tailed) = .38, Co-
hen’s d = .10) suggesting that the randomisation to the experimental versus control
condition was successful.

The effects of condition, NFC, and their interaction on cognitive reflection. Next,
to test Hypothesis 2, I repeated the above moderated regression analysis, but this

time regressing the number of correctly solved CRT-items on condition, NFC, and
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their interaction, with and without controlling for the four different mood states.
In step 1, condition, NFC, and their interaction term were entered as independ-
ent variables and the CRT performance at the dependent variable. The analyses
revealed a trend for the experimental condition to influence CRT-performance (b
= 0.20, t(284) = 1.68, p(two-tailed) = .09) such that participants in the exper-
imental condition outperformed participants in the control condition. There was
also a highly significant main effect of NFC (b = 0.47, ¢(284) = 3.99, p(two-tailed)
< .001) such that participants high in NFC outperformed participants low in NFC.
The main effects were, however, qualified by a statistically significant two-way inter-
action between condition and NFC (b = -0.25, ¢(284) = -2.10, p(two-tailed) = .04).
Simple slopes revealed a positive effect of the experimental condition on perform-
ance for participants low in NFC (b = 0.46, (284) = 2.67, p(two-tailed) = .008),
but no effect of the experimental condition on performance for participants high in
NFC (b =-0.05, t(284) = -0.30, p(two-tailed) = .76). In step 2, the mood variables
were added as covariates to the regression model. Again, the analyses revealed a
trend for experimental condition to influence CRT-performance (b = 0.20, #(274)
= 1.68, p(two-tailed) = .10) such that participants in the experimental condition
outperformed participants in the control condition. Again, there was also a highly
significant main effect of NFC (b = 0.48, ¢(274) = 3.98, p(two-tailed) < .001) such
that participants high in NFC outperformed participants low in NFC. The main
effects were, however, qualified by a significant two-way interaction between con-
dition and NFC (b = -0.28, #(274) = -2.29, p(two-tailed) = .02). Simple slopes

analyses revealed a positive effect of the experimental condition on the performance
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Figure 5.2: Cognitive reflection as a function of exposure to CSTs at different levels
of NFC while controlling for mood (Experiment 10).

of participants low in NFC (b = 0.49, ¢(274) = 2.79, p(two-tailed) = .006), but
no effect of the experimental condition on the performance of participants high in
NFC (b = -0.08, t(274) = -0.45, p(two-tailed) = .65). These results suggest that
including the mood variables as covariates improved the explanatory power of the
regression model. Moreover, it is noteworthy that the performance gap between
participants low versus high in NFC was again reduced in the experimental (vs.
control) condition. Figure 5.2 illustrates these findings.

Discussion. The findings of Experiment 10 provide some evidence in support

of Hypothesis 1 (which states that exposure to CSTs generally boosts cognitive
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reflection, regardless of individual differences), although the main effect of condition
was only marginally significant. The findings do, however, provide further evidence
for Hypothesis 2, which is that exposure to CSTs benefits people low, but not
high in NFC. However, one limitation with Experiments 9 and 10 is that counter-
stereotypicality was manipulated and cognitive reflection and NFC were measured
in the same experimental session. Although the randomisation checks showed that
NFC did not differ across conditions, the next aim was to provide a more rigorous
test of the hypotheses in Experiment 11, which separated the measure of NFC from

the experimental manipulation by a week.

5.6 Experiment 11

5.6.1 Method

Participants. Once again I aimed to recruit a minimum of 210 participants.
344 participants were recruited via Prolific to take part in an online experiment on
“imagination and problem solving” in return for GB£1.60. The study duration was
approximately 14 minutes. The attention check and participant inclusion criteria
were identical to Experiments 9 and 10. The final sample consisted of 270 parti-
cipants (96 male, 171 female, 2 other, 1 prefer not to say; My, = 31.59, SD,5 =
10.77; 99% British, 1% other).

Procedure and materials. The procedure and materials were identical to Experi-

ment 10 except for the following changes. In part 1 of the experiment, participants
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answered the NFC scale and demographic questions (sex, age, nationality, ethni-
city, English language ability), whereas part 2 was administered one week later and
involved the CST manipulation and CRT. Experiment 11 also incorporated two at-
tention checks. The first attention check was the same as in Experiments 9 and 10
and was placed in part 1 of the experiment. The second attention check was placed

in part 2 of the experiment (see Appendix D).

5.6.2 Results and Discussion

Manipulation check. To check the adequacy of the CST manipulation, I again
used hierarchical regression to examine the effect of condition on the mean CST
score while controlling for the different mood states. At step 1, condition, NFC,
and their interaction term were entered as independent variables and the mean
CST score at the dependent variable. This produced a highly significant main effect
of condition on the mean CST score (b = 8.35, t(256) = 8.88, p(two-tailed) < .001),
such that participants in the experimental condition viewed Mary as more counter-
stereotypical than participants in the control condition. There was no significant
effect of NFC on the mean CST score (b = -0.83, #(256) = -1.00, p(two-tailed)
= .32), but there was a marginally significant interaction effect between NFC and
condition on the mean CST score (b = -1.50, #(256) = -1.82, p(two-tailed) = .07).
In step 2, the four mood variables were added as control variables to the above
regression equation. This produced a pattern of results similar to step 1. The

main effect of condition on the mean CST score remained highly significant (b =
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8.40, £(248) = 9.04, p(two-tailed) < .001), such that participants in the experimental
condition viewed Mary as more counter-stereotypical than participants in the control
condition. Like in step 1, there was no significant effect of NFC on the mean CST
score (b = -0.87, t(248) = -1.08, p(two-tailed) = .28), and the interaction effect
between NFC and condition on the mean CST score was not significant either (b
= -1.12, #(248) = -1.35, p(two-tailed) = .18). However, there was a statistically
significant effect of positive activating moods on the mean CST score (b = 6.75,
t(248) = 3.08, p(two-tailed) = .002). The highly significant main effect of condition
on the CST score suggests that the CST manipulation was successful. Again, the
effects of mood on the dependent variables were controlled for in all subsequent
analyses.

The effect of condition, NFC, and their interaction on cognitive reflection. To
test the hypotheses, I repeated the above moderated regression analysis, but this
time regressing the number of correctly solved CRT-items on condition, NFC, and
their interaction, while controlling for the four different mood states. At step 1,
condition, NFC, and their interaction term were entered as independent variables
and CRT performance as the dependent variable. This produced a non-significant
main effect of condition on CRT performance (b = 0.03, ¢(258) = 0.19, p(two-
tailed) = .85) and a highly significant main effect of NFC on CRT performance (b
= 0.53, t(258) = 4.18, p(two-tailed) < .001). The main effects were qualified by
a significant interaction effect between NFC and condition on CRT performance (b
= -0.27, ¢(258) = -2.44, p(two-tailed) = .016). In step 2, the four mood variables

were added as control variables to the above regression equation. This produced a
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pattern of results similar to step 1. The main effect of condition on CRT performance
remained non-significant (b = 0.01, ¢(250) = 0.08, p(two-tailed) = .94) and the
effect of NFC on CRT performance (b = 0.53, ¢(250) = 4.77, p(two-tailed) < .001)
remained highly significant. Like in step 1, the interaction effect between NFC and
condition on CRT performance was statistically significant (b = -0.30, (250) =
-2.67, p(two-tailed) = .008). Simple slopes analyses revealed a positive effect of
condition on CRT performance for participants low in NFC (b = 0.36, £(250) =
1.95, p(two-tailed) = .05) and a negative (albeit marginally significant) effect of
condition on CRT performance for participants high in NFC (b = -0.34, t(250) =
-1.88, p(two-tailed) = .06). Again, the performance gap between participants low
versus high in NFC was reduced in the experimental (vs. control) condition. The

results are depicted in Figure 5.3.

Discussion. The findings of Experiment 11 yield no evidence in support of
Hypothesis 1 (namely, that exposure to CSTs generally boosts cognitive reflection),
but they provide further evidence in support of Hypothesis 2 (namely, that people
low but not high in NFC benefit from exposure to CSTs). In the next two sections,
I combine the insights from the three experiments meta-analytically and conduct
a moderated mediation analysis to test Hypothesis 3, which concerns the potential

mechanism that underlies the effect of exposure to CSTs on cognitive reflection.
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Figure 5.3: Cognitive reflection as a function of exposure to CSTs at different levels
of NFC, controlling for mood (Experiment 11).

5.7 Meta Summary of Effect Sizes across the
Experiments

Because all three experiments investigated the effect of exposure to CSTs on
measures of cognitive reflection, I employed a fixed-effects meta-analysis model (us-
ing the metafor package in R; Viechtbauer, 2010) to estimate the average effect
of exposure to CSTs on cognitive reflection. Specifically, I computed the sample-
weighted (main) effects of condition on cognitive reflection, respectively, across the

sample as a whole and also the effect of condition among participants low versus

129



5. THE EFFECTS OF COUNTER-STEREOTYPE INTERVENTIONS ON COGNITIVE
REFLECTION: THE MODERATING ROLE OF NEED FOR COGNITION

high in NFC separately.

The average effect of exposure to CSTs on cognitive reflection across the three
experiments was d, = 0.08, Cl g5 [-0.06, 0.22]. The fact that the 95% CI includes
zero suggests that exposure to CSTs does not generally boost cognitive reflection
(or at least not in the present samples), thus yielding no evidence in support of
Hypothesis 1. This finding stands in contrast to previous research that has reported
main effects of exposure to CSTs on cognitive performance (Goclowska et al., 2012;
Prati et al., 2015a; Vasiljevic & Crisp, 2013).

Recall, however, that it was also hypothesised that the effect of exposure to
CSTs would differ (or be moderated) by levels of NFC. In support of this idea, on
average, exposure to CSTs had a small positive effect on the cognitive reflection of
participants low in NFC, d, = 0.36, Cl g5 [0.16, 0.56], while exposure to CSTs had
a small negative effect on the cognitive reflection of participants high in NFC, d, =
-0.21, Cl g5 [-0.40 -0.01]. This finding supports Hypothesis 2, that exposure to CST's
boosts cognitive reflection for people low in NFC, but reduces cognitive reflection

of people high in NFC.

5.8 Moderated Mediation Analysis across the
Experiments

In order to maximise statistical power to detect a moderated mediation effect,

I pooled the data from all three experiments to test whether a psychological state
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Need for
Cognition ) ]
Surprise + perceived
expectancy violation
+ cognitive complexity
Cognitive
Condition > reflection.

Figure 5.4: Hypothesised moderated mediation model.

characterised by surprise, perceived expectancy violation, and cognitive complexity
mediated the moderated effect of condition on cognitive reflection. This moderated-
mediation prediction was tested using the lavaan package in R (Rosseel, 2012). The

model is depicted in Figure 5.4.

First, I constructed a variable representing the proposed mediator by averaging
measures of the three component processes (surprise, perceived expectancy violation,
and cognitive complexity; o = .59). The exact items constituting the new composite
mediator variable can be found in Appendix E. I then ran a moderated mediation
analysis testing the model in Figure 5.4. The data were treated as the population and
1,000 bootstrap samples were drawn (with replacement) to create 95% bias-corrected
confidence intervals. Like in Experiments 10 and 11, the analysis controlled for

positive and negative activating and deactivating moods. The final sample size was

131



5. THE EFFECTS OF COUNTER-STEREOTYPE INTERVENTIONS ON COGNITIVE
REFLECTION: THE MODERATING ROLE OF NEED FOR COGNITION

N = 536.

The results revealed a marginally significant interaction effect between condition
and NFC on the composite mediator (b = -1.24, SE = .65, p(two-tailed) = .06),
as well as a significant effect of the composite mediator on CRT performance (b =
0.02, SE = .006, p(two-tailed) = .01). Decomposing the interaction effect revealed
that the indirect effects at the different levels of NFC (-1SD and +1SD, respect-
ively) were statistically significant but varied in size. Specifically, exposure to CSTs
prompted participants low in NFC to experience a psychological state characterised
by surprise, perceived expectancy violation, and cognitive complexity, which led to
improved CRT performance (b = 0.12, SE = .05, p(two-tailed) = .02). Interestingly,
the same effect was found for people high in NFC, however it was smaller in size (b
= 0.08, SE = .04, p(two-tailed) = .03). This supports Hypothesis 3, which stated
that people low in NFC would be more likely to experience a psychological state
characterised by surprise, perceived expectancy violation, and cognitively complex-
ity than people high in NFC, which in turn would be more likely to boost their

cognitive performance.

5.9 General Discussion

Three experiments examined how exposure to CSTs affects cognitive reflection
among participants who are low versus high in NFC. As predicted, participants
low in NFC performed better on the CRT following exposure to CSTs than did

participants low in NFC who were not exposed to CSTs. Across the three experi-
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ments, the average effect of exposure to CSTs among participants low in NFC was
small-to-medium in magnitude (d, = .36). Interestingly, exposure to CSTs also
influenced the performance of participants high in NFC on the Cognitive Reflection
Test. However, unlike participants low in NFC, the cognitive performance of parti-
cipants high in NFC tended to decrease following exposure to CSTs——an effect that
was, on average, small in magnitude (d, = -.23). Taken together, these findings
provide converging evidence that the effects of interventions based on exposure to
CSTs depend on, or are moderated by, individual differences in cognitive motiva-
tion. Furthermore, in line with my expectations, a psychological state characterised
by surprise, perceived expectancy violation, and cognitive complexity mediated the
effect of exposure to CSTs on cognitive reflection for people low in NFC. Contrary to
my expectations, the same psychological state also mediated the effect of exposure

to CSTs on cognitive reflection for people high in NFC, albeit to a lesser degree.

5.9.1 Limitations and Future Directions

The findings with respect to participants low in NFC were as anticipated on
the basis of theory and past research. However, it is less obvious why participants
high in NFC show decreased performance after exposure to CSTs. It is also im-
portant to consider how this effect might be reconciled with the finding that they
also experienced more surprise, expectancy violation, and cognitive complexity, like
the participants low in NFC, who showed improved cognitive performance. One

possibility is that exposure to CSTs also arouses different, potentially antagonistic
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component processes among people high in NFC. Specifically, exposure to CSTs may
trigger cognitive depletion and / or self-regulatory fatigue for people high in NFC, in
addition to the psychological challenge response that is captured the experience of
surprise and expectancy violation. Thus, people high in NFC may experience com-
peting psychological processes in response to CSTs——on the one hand, they feel
somewhat intrigued and interested, but on the other hand they also feel cognitively

depleted. Further research is needed to test this idea.

In addition, limitations of the present research concern internal and external
validity. Regarding internal validity, it is important to note that stereotype content
slightly differed across conditions, and thus potentially could have confounded the
results. For example, in Experiments 10 and 11 Mary was a schoolteacher in the
control condition, but a political leader in the experimental condition. Whilst both
professional occupations require a certain level of expertise and competencies, it is
conceivable that one of the two—e.g., Mary the political leader—may have been
perceived as higher in status or power, which may (or may not) have caused changes
in cognitive performance independent of (counter-)stereotypicality (e.g., by making

participants feel more threatened by the CST target individual).

5.9.2 Theoretical and Practical Implications

There has been a surprising dearth of research on exposure to diversity and how
its effects on cognitive outcomes differ between individuals. By identifying one mod-

erating variable—mnamely, NFC——and how it may influence the effect of exposure
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to CSTs on cognitive reflection, the present research represents an important step
towards closing this gap. This chapter demonstrates that a simple “one size fits all”
explanation of how exposure to CSTs influences performance is overly simplistic.
Failing to consider individual differences in NFC in the effects of exposure to CSTs
may, for example, unintentionally give rise to adverse consequences for people high
in NFC. The practical implications are that both researchers and practitioners need
to consider NFC as a moderating variable when designing CST interventions.

The research reported in this chapter is consistent with research on personal need
for structure (PNS) as a moderator of the effect of exposure to CSTs on creativity
(Goctowska et al., 2014; Goclowska & Crisp, 2013). According to Goclowska and
Crisp (2013), people high in PNS seek to organise information in relatively simple
ways and therefore dislike experiences that challenge their mental representations.
In contrast, people low in PNS approach tasks in a more open-minded manner and
are less inclined to over-generalise, which predisposes them to embrace inconsisten-
cies. In line with this reasoning, Goclowska and Crisp (2013) found that exposure to
a CST (a female mechanic) only enhanced creative performance among individuals
low in PNS. Similarly, Goclowska et al. (2014) found that exposure to information
that violates social schemas (e.g., a female mechanic, an astronaut on the beach,
an Eskimo in a desert, a hockey player on a football field) promoted creativity
among people low in PNS, but impeded creativity among people high in PNS. In
line with these earlier findings, the present work suggests that participants low in
NFC (akin to those low in PNS) have more “headroom”——that is, more room to

open up and be cognitively stimulated—than those high in NFC. This, in turn,
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may help people low in NFC engage with the counter-stereotypical information and
may ultimately allow for improved cognitive performance. Future research needs to
test this prediction directly.

On a theoretical level, the present research extends previous work on exposure to
CSTs and its effects on affective, motivational, and cognitive outcomes. Specifically,
the three experiments reported in this chapter suggest that exposure to CSTs can
sometimes be remarkably powerful, which has theoretical implications for models of
cognitive adaptation to diversity (Crisp & Turner, 2011; Goclowska et al., 2017b).
That is, it appears that high levels of cognitive motivation may not be required in
order for people to engage with CSTs, but instead a low level of cognitive motivation
appears sufficient to enable cognitive reflection after exposure to CSTs. However,

an important caveat is that too much cognitive motivation can potentially backfire.

5.10 Conclusion

The role of NFC / intellectual curiosity in the effect of exposure to counter-
stereotypical diversity on cognitive performance has been relatively neglected in
social psychological research to date, despite its importance for professional and
educational settings. Three experiments (N = 887) support the hypothesis that
exposure to CSTs has a positive effect on the cognitive reflection of people low in
NFC, but a negative effect on the cognitive reflection of people high in NFC. Taken
together, this research contributes to a more nuanced understanding of the effects of

exposure to CSTs on cognitive reflection, which in turn could help to maximise the
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gains and minimise the pains of diversity (Galinsky et al., 2015). The next chapter
turns to a longitudinal analysis of exposure to CSTs and examines the effects it
may have on cognitive flexibility, intergroup bias, concern for discrimination, and

epistemic unfreezing.
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CHAPTER 6

Repeated Exposure to

Counter-stereotypes

In this chapter, I review and discuss whether exposure to CSTs can lead to a sus-
tained change in cognitive flexibility and reductions in intergroup bias. I present and
validate a new paradigm that can be used to experimentally study the longitudinal
effects of exposure to CSTs and that allows for control of differences in stereotype
content. I also present the results of a preregistered longitudinal experiment that ex-
amined the effects of exposure to CSTs on cognitive flexibility, explicit bias, concern
for discrimination, and “epistemic unfreezing” (a psychological process characterised
by curiosity and open-mindedness) over the course of 14 days. Finally, I discuss the
findings of the longitudinal experiment and reflect on their implications for research

and theories on psychological adaptation to social and cultural diversity.
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6.1 Introduction

In January 2015, a campaign called ‘This Girl Can’ was launched by Sport
England, with the aim to encourage women to play sports. The campaign was based
on a survey conducted in 2014 suggesting that women were significantly less likely to
exercise than men: Specifically, it was found that two million fewer women than men
regularly played sports, although over 75% of women reported a desire to exercise
more (Sport England, 2014). With slogans such as “Sweating like a pig, feeling
like a fox” or “A kick right in the stereotypes”, the campaign aimed to prompt
a change in attitudes and gender stereotypes and help boost women’s confidence
when playing sports. About £10 million has been invested into the campaign,
and follow-up research suggests that 250,000 women have started exercising as a
result of it (Sport England, 2016). This campaign represents a great example of an
intervention in which people were repeatedly exposed to CSTs (via TV campaigns,
Youtube videos, and content shared on social medial). The effectiveness of the
campaign was assessed using the Active People Survey, which monitors the amount
of sports people play (Sport England, 2017). However, it appears that the effects of
the campaign were not evaluated rigorously because no randomised controlled trials
were conducted to directly test the intervention’s effects. Therefore, it is unclear
how many of the women began exercising as a result of the intervention, or as a

result of other factors (e.g., a general change in attitudes towards sports).

The aim of the research described in this chapter was to develop and implement a

'Examples of This Girl Can imagery can be found here: https://goo.gl/k6EqqA
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new intervention that draws on the power of CSTs and that could be administered
repeatedly over time. For a long time, researchers have lamented the scarcity of
studies testing the longitudinal effects of diversity interventions (e.g., Pettigrew,
2008). Albeit scarce, some examples of such interventions do exist. For instance,
Wilder and Thompson (1980) investigated whether repeated, positive contact with
outgroup members would be more effective in decreasing intergroup bias as com-
pared to a single contact session among US American college students. The authors
found that two contact sessions were more beneficial than only one—indeed, as
the amount of contact with outgroup members increased, intergroup bias decreased.
However, this only held true for measures that pertained to the outgroup situation
at hand (e.g., attitudes towards specific group members and the willingness to grant
rewards to them), and the effect did not generalise towards the outgroup as a whole
(e.g., when attitudes towards the outgroup in general were measured). Wilder and
Thompson speculated that changes in general attitudes towards the outgroup might
have occurred relatively slowly (giving rise to a “sleeper effect”) and could therefore
not have been detected. Alternatively, the outgroup members in the experiment
may have been considered atypical and therefore not representative of the outgroup
as a whole (i.e., subtyped). A brief, open-ended follow-up with a random selection
of the participants lent support to the latter explanation—participants regarded
the experimental situation as highly unusual, which may have prevented more posit-
ive attitudes from generalising to the outgroup. A third, methodological limitation
might also have contributed to the finding that the effect of the intervention did

not generalise towards the outgroup as a whole: It is possible that the study was
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underpowered and thus could not detect effects that were smaller. After all, there
were only 23 participants per condition in this experiment——based on power ana-
lysis (assuming a = 0.05 and power of 80%) this only allows sufficient power to
detect effects that are large. Nevertheless, this experiment provides some evidence
that the frequency of contact with outgroup members can matter to some extent: If
more frequent contact helps to reduce intergroup bias (at least towards the outgroup
members in the given situation), then one first step towards improved intergroup

relations is made, which can be further built on.

6.2 The Longitudinal Effects of Exposure to

Counter-stereotypes

Fast forward to contemporary psychological science, and one observes a discus-
sion around the longevity of intervention effects. In 2012, Devine, Forscher, Austin,
and Cox published research testing a multi-faceted intervention that aimed to re-
duce implicit race bias over time. The intervention was based on three premises: In
order to combat implicit bias, it is important for people to (1) develop awareness
of their biases, (2) show concern about the effects of these biases, and (3) actively
use strategies that can help to diminish the biases. In a 12-week longitudinal ex-
periment, the researchers found that participants in the intervention group showed
a decrease in implicit racial bias as compared to participants in the control group.

What is more, participants who showed concern about racial discrimination and
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participants who reported having used the strategies (e.g., stereotype replacement,
counter-stereotypic imaging, perspective taking), showed the greatest reductions in
implicit bias. Moreover, intervention (but not control) participants showed an in-
crease for concern in racial discrimination over time and heightened personal aware-
ness of bias. Interestingly, however, the intervention did not affect levels of explicit
bias, which was measured using the Attitudes Towards Blacks scale (including items
such as “Generally, Blacks are not as smart as Whites” or “It would not bother me
if my new roommate was Black”; Brigham, 1993).

Forscher, Mitamura, Dix, Cox, and Devine (2017) set out to replicate these
findings in a well-powered longitudinal experiment. In line with previous results,
the researchers found a change in concern for discrimination that persisted for two
weeks after the intervention. However, in contrast to the findings of Devine et al.
(2012), the intervention was not found to change implicit bias for participants in
the intervention versus control condition—instead, participants in all conditions
showed a decrease in implicit bias over time. Forscher and colleagues also tried to
disentangle the effects of the different prejudice reduction strategies (e.g., counter-
stereotypical imagery) on the dependent variables. The researchers found evidence
suggesting that counter-stereotypical imagery decreased concern for discrimination
(b = -0.34). One interpretation of this finding is that emphasising examples of
outgroup members who seem unaffected by discrimination may have resulted in an
ironic negative effect on concern. Taken together, Forscher et al. concluded that
because “the present study had a much larger sample size than [Devine et al., 2012]

(...) [and] as long as the present study is a fair test of the effects of the habit-
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breaking intervention, it is more likely that the effects (...) reported by Devine and
colleagues are false positives than that the present results are false negatives” (p.
143).

Forscher et al.’s research conveys at least two important insights for diversity
interventions and diversity science more generally. First, it underlines the import-
ance of replications: They are a cornerstone of science, ensuring that resources are
invested into programmes of research and interventions that yield reliable outcomes.
Second, it suggests that even a highly intensive, involving longitudinal intervention
to combat prejudice may fall short of changing both explicit and implicit bias. In ad-
dition, Forscher et al.’s findings raise a number of questions and conundrums, such
as: What can most effectively be done to reduce intergroup bias? What are the
most critical psychological mechanisms, contextual variables, and the most prom-
ising strategies for improving intergroup relations? The next section reviews work
by Lai et al. (2016), which helps shed some light on potential answers.

Lai et al. (2016) evaluated the effectiveness of a range of diversity interventions
across time. The authors aimed to answer: Can interventions that have been shown
to immediately reduce implicit racial preferences (e.g., imagining a vivid counter-
stereotypical scenario, forming implementation intentions) induce lasting change
in implicit bias? Nine interventions were tested (eight real ones and one sham
intervention) in two studies (total N = 6,321) in US American universities. While
this research primarily focused on implicit bias as a dependent variable (as measured
by the IAT), the researchers also included measures of explicit racial bias (e.g.,

rating warmth for White and Black people), and a measure of political preferences
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(i.e., support for affirmative action helping Black people). The results showed that
all of the interventions reduced implicit bias immediately, generally replicating the
findings of Lai et al. (2014). The sham intervention, which involved faking the
IAT, turned out to be the most effective (d = 1.03), followed by imagining a vivid
counterstereotypic scenario (d = 0.52) and using implementation intentions (d =
0.44). However, only one intervention was effective after a delay of several hours to
several days—forming implementation intentions, which had a small effect in the
follow-up (d = 0.13, 95% CI = [0.01, 0.24]). All of the remaining interventions were
ineffective at inducing lasting change in implicit bias, despite well-powered samples.
Regarding explicit bias, all but one intervention (practicing the IAT with counter-
stereotypical exemplars, d = 0.15) failed to show effects. The correlation between
implicit and explicit racial bias was small (r = .17), thus suggesting that these
variables may tap into quite different psychological processes. Lai et al. also found
that the interventions did not significantly impact support for affirmative action. To
summarise, this research suggests that, despite some interventions changing implicit
bias in the short term, it is unlikely that most of them can produce sustained change
in implicit racial preferences, and it is even less likely that they can change explicit

bias or political preferences.

6.3 The Present Research

Building on the research by Devine et al. (2012), Lai et al. (2016), and Forscher

et al. (2017), the present research aimed to evaluate the potential effects of counter-
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stereotypical experiences (i.e., information, situations, and/or events that activate
multiple, unusual, and unexpected social categories, see Section 2.2.3) on cognit-
ive flexibility, explicit bias, concern for discrimination, and epistemic unfreezing. In
Chapters 4 and 5 of this thesis, ‘one-shot’ CST interventions were employed in order
to examine their effects on cognitive reflection (a relative of cognitive flexibility).
The experiment described in this chapter, in contrast, will involve an intervention
that repeatedly exposes people to counter-stereotypical information. The experi-
ment was designed to span two weeks, which was deemed a sufficiently long period
for the predicted effects to arise (similar to the 14-day intervention by Forscher et
al., 2017). As such, the primary aim of this research is to test a longitudinal pre-
diction made by the CPAG model, which is that perceivers will develop generalised
cognitive flexibility if they are repeatedly exposed to counter-stereotypical diversity.

A second aim of the present research was to extend the scope of existing work
by including measures of explicit bias, concern for discrimination, and a process
termed epistemic unfreezing, which I define as a psychological state characterised
by curiosity and open-mindedness. Regarding explicit bias, the present work capit-
alises on work reporting direct effects of exposure to CSTs on explicit prejudice (see
Chapters 3 and 4). The goal was to replicate the finding that exposure to CSTs
reduces explicit bias (i.e., negative attitudes and feelings towards outgroups). Fur-
thermore, as described above, concern for discrimination is a motivational variable
that may be negatively affected by counter-stereotypical imagery (Forscher, Mit-
amura, Dix, Cox & Devine, 2017)—a finding that the present research aimed to

replicate as well. Finally, epistemic unfreezing is a construct that has seen some, but
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relatively little, empirical attention. One line of research by Tadmor, Hong, Chao,
Wiruchnipawan, and Wang (2012) tested whether multicultural experiences could
decrease intergroup bias via the psychological mechanism of epistemic unfreezing.
Here, epistemic unfreezing was defined as the motivation to search and process in-
formation deeply, and it was operationalised as a reduced need for cognitive closure.
In the present research, epistemic unfreezing is conceptualised slightly differently
by focusing on its motivational (curiosity, interest, and state openness) rather than
cognitive underpinnings (the desire for cognitive closure) because the motivational
consequences of counter-stereotypical experiences are underexplored. The goal was
to explore whether repeated exposure to CSTs could induce epistemic unfreezing

(i.e., increases in curiosity, interest, and open-mindedness) over time.

A third and final aim of the present research was to provide a conceptual rep-
lication of the finding reported in past research suggesting that Personal Need for
Structure (PNS) moderates the effects of counter-stereotypical experiences on cog-
nitive flexibility (Goctowska & Crisp, 2013; Goclowska et al., 2014). Taken together
then, this research has a confirmatory part (aiming to test effects on cognitive flex-
ibility, explicit bias, concern for discrimination, and the role of PNS) and an explor-
atory part (exploring effects on epistemic unfreezing). The next section describes

the specific hypotheses that were tested.

2The preregistration can be found here: https://osf.io/ghkat/register/565fb3678c5e4a66b5582f67.
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6.3.1 Hypotheses

The hypotheses, data collection procedures, and analysis plan were preregistered

on the Open Science Framework.? The following directional predictions were made.

Cognitive flexibility. It was predicted that repeated exposure to CSTs would
enhance cognitive flexibility over time. Specifically, a process of cognitive adaptation
was expected that involves both a linear and a quadratic component. That is, early
in the intervention, it was expected that participants would feel surprised by the
CSTs because the CSTs will be perceived as novel. Exposure to CSTs was therefore
predicted to have a relatively powerful effect on cognitive flexibility early in the
intervention such that cognitive flexibility would increase. However, it was also
expected that participants’ surprise would fade as they get repeatedly exposed to
CSTs. As a result, the effect of exposure on cognitive flexibility was expected to

“Hatten” towards the end of the intervention.

Explicit bias. It was predicted that repeated, longitudinal exposure to CSTs
would reduce explicit bias towards different outgroups over time. Specifically, a
process of cognitive adaptation that involves both a linear and a quadratic com-
ponent was expected, with a similar pattern to the effects on cognitive flexibility

described above.

Concern for discrimination. In line with Forscher et al. (2017), concern for dis-
crimination was expected to decrease after exposure to CSTs because the existence
of CSTs may suggest that prejudice and discrimination have become less of an issue

in contemporary society. In other words, reading about individuals who challenge
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stereotypes and norms may lead people to think that discrimination is not a problem

that requires as much attention as in the past.

Mediation. It was predicted that the effect of exposure to CSTs on prejudice
would be mediated by an increase in cognitive flexibility. This prediction is grounded
in theories and research showing that counter-stereotypical experiences can prompt
a switch from heuristic, category-based thinking toward more systematic, flexible
thinking and thus can reduce prejudice (Crisp & Turner, 2011; Prati et al., 2015b).
This prediction is also in line with the argument that rigid thinking (or need for
cognitive closure) represents the motivated cognitive basis of prejudice (Roets &
Van Hiel, 2011). Thus, if exposure to CSTs leads to increased cognitive flexibility

(or decreased rigid thinking), then it is also likely to lead to decreased prejudice.

Moderation. It was expected that Personal Need for Structure (PNS) would
moderate the effect of condition on cognitive flexibility and prejudice, respectively.
More precisely, participants low in PNS were expected to show the greatest increases
in cognitive flexibility, whereas participants high in PNS were expected to show the

reverse effect, that is, decreases in cognitive flexibility (Goctowska & Crisp, 2013;

Goclowska et al., 2014).
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6.4 Method

6.4.1 Pilot Experiment

An exploratory pilot study pretested 30 counter-stereotype manipulations, which
were newly constructed by the author and inspired by real life counter-stereotypical
individuals (e.g., Muslim feminists, atheists who study Muslim religion). A pilot
study determined the ten most effective manipulations to use in Experiment 12
(similar to the method used in the pilot studies described in Chapter 4). The re-
quired sample size was determined based on the same criteria as the pilot studies
in Chapter 4. A total of 266 participants (39% male, 60% female, 1% other; M,
= 38.46, SD,4. = 11.69) was recruited via Prolific (www.prolific.ac) to take part
in a study “exploring how people form first impressions of other people based on
limited information”. They were assigned to one of six conditions (gender: Typ-
ical vs. atypical target individuals, political ideology: Typical vs. atypical target
individuals, and Muslim religion: Typical vs. atypical target individuals) and in
each condition they were presented with information about ten target individu-
als. The manipulations were constructed such that the content was identical across
conditions, and only the category memberships were crossed (see Table 6.1 for ex-
amples). This structure of the manipulation allowed for a rigorous test of the effects
of counter-stereotypical experiences, because it could help to rule out the possibility

that differences in terms of content produced any effects.

Following the description of each individual, participants were asked “To what
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Table 6.1: Between Day 2 and Day 10, participants were randomly presented with two of
the ten exemplars (e.g., stereotypes 142 in the typical condition and counter-stereotypes
142 in the atypical condition). The colour scheme highlights how the content always
stayed identical across conditions——conditions only varied in terms of how the categories

were crossed.
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te{‘eo- 1: 3: 5: 7: 9:

‘?; Ir)li;:i?;lion “Mary works “Zainab “Rebecca “Ahmed “Helen thinks
as a midwife, wears a wants to do believes that that believing
and she loves headscarf, away with there is only in life after
shopping with | and she reads | tuition fees one God, death is
her friends.” the Quran for students, Allah, and he | absurd, and

every day.” and she fasts once a that
thinks that year for a accepting
immigration month from religious
and diversity dawn until beliefs
are great.” sunset.” uncritically is
harmful.”
Stereotype Stereotype Stereotype Stereotype Stereotype
2: 4: 6: 8: 10:
“Paul works “John doesn’t | “Patrick “Lisa doesn’t “Abdul
as a car believe in thinks that follow any believes in
mechanic, God, and he businesses religion, and the prophets
and he loves thinks that need less she wants of Allah, and
playing women regulation, more equality | he performs
football.” should be and he thinks | for women.” five formal
able to freely trade unions prayers a day
choose have too in a Mosque.”
abortion.” much power.”

Counter- Counter- Counter- Counter- Counter- Counter-

stereo- stereotype stereotype stereotype stereotype stereotype

typical 1: 3: 5: 7: 9:

condition “Mary works “Zainab “Rebecca “Ahmed “Helen thinks
as a car wears a wants to do believes that that believing
mechanic,and | headscarf,and | away with there is only in life after
she loves she thinks tuition fees one God, death is
shopping with | that women for Allah, and he | absurd,and
her friends.” should be students,and wants more she performs

able to freely she thinks equality for five formal
choose that women.” prayers a day
abortion.” businesses in a Mosque.”
need less
regulation.”
Counter- Counter- Counter- Counter- Counter-
stereotype stereotype stereotype stereotype stereotype
2: 4: 6: 8: 10:
“Paul works “John doesn’t | “Patrick “Lisa doesn’t “Abdul
as a believe in thinks that follow any believes in
midwife,and God,and he immigration religion,and the prophets
he loves reads the and diversity she fasts once | of Allah,and
playing Quran every are great,and | a year for a that
football.” day.” he thinks month from accepting
trade unions dawn until religious
150 have too sunset.” beliefs
much power.” uncritically is
harmful.”




6.4. Method

extent do you feel surprised?” and were asked to indicate their response on a scale
ranging from 1 (not at all) to 7 (very much). It was predicted that the atypical
target individuals (i.e., the female car mechanic, the liberal Muslim, etc.) would
be rated as significantly more surprising than typical target individuals (i.e., the
male car mechanic, the traditional Muslim, etc.). In support of this idea, there was
a statistically significant effect of condition on ratings of surprise, ¢(251) = 7.86,
p(one-tailed) < .0005, d = 0.96, which is a large effect. As expected, participants in
the atypical condition rated the target individuals as significantly more surprising
(M = 3.38, SD = 1.12) than participants in the typical condition (M = 2.34, SD

= 1.01).

6.4.2 Experiment 12

Participants. The required sample size for the main study was determined based
on Fritz and MacKinnon’s (2007) article, which calculates minimum required sample
sizes for mediation models depending on the size(s) of the hypothesised effects. As-
suming small-to-medium sized « and § paths in the predicted mediation model (i.e.,
a = .26 and § = .26) and 80% power, I aimed to recruit a minimum of N = 148
participants. A total of 197 British participants (32% male, 68% female; M, . =
35.82, SDyge = 10.67) were recruited via Prolific. The dropout rate was relatively
low (22%), meaning that, on average 78% of participants completed any given ses-
sion of the study. Each participant was expected to spend approximately 45 minutes

completing all parts of the study. More precisely, parts 1 and 7 took about 5 minutes
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to complete, respectively, whereas parts 2 through 6 took about 7 minutes to com-
plete, respectively. To ensure that participants completed each session in due course
(i.e., to minimise the chances of them getting distracted by other tasks), maximum
allowed completion times were specified via Prolific (15 minutes for the baseline
and follow-up sessions and 17 minutes for the intervention sessions, respectively).
Participants were paid £4.40 each in total for their time. In addition, by promising
to pay a bonus of £0.50 to every participant who successfully completed all parts
of the study, participants had an incentive to complete all experimental sessions.

Participant inclusion criteria were specified a-priori as follows: (1) Participants’
country of birth = United Kingdom, (2) Participants’ nationality = British, (3)
Participants’ current country of residence = United Kingdom, (4) Participants’ age
= at least 18 years old, and (5) participants had to have completed at least 1 study
on Prolific (to ensure that the participants were familiar with Prolific’s system and
knew how to navigate it). In addition, participants were excluded if (6) they had
previously participated in any of the studies run by the author via Prolific, (7)
they did not take the study seriously, that is, if they gave empty or nonsensical
responses, then they were excluded from the respective time point, (8) failed the
attention check (these participants were excluded from the respective time point,
but not necessarily from the study as a whole), (9) guessed the purpose of the study
(in order to minimise demand characteristics),

Procedure. Over the course of 14 days, participants were invited to complete
an online questionnaire every two days. On Day 0, baseline measures of cognitive

flexibility, explicit bias, concern for discrimination, PNS, and demographic vari-
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ables (gender, age, nationality) were taken. On Day 2, participants were randomly
assigned to the experimental versus control condition. Participants in the experi-
mental condition were presented with information about different individuals who
challenged stereotypes, whereas participants in the control condition were presented
with information about different individuals who fitted stereotypes. On Days 4 to
10 participants remained in their respective conditions and were presented with fur-
ther information that either challenged or fitted stereotypes. Note that measures of
all dependent variables were answered on each occasion, that is, not only pre- and
post-intervention. On Day 12, the final time point, participants were not presen-
ted with any information about individuals, but completed follow-up measures of
cognitive flexibility, explicit bias, and concern for discrimination.

At the beginning of each experimental session, participants were asked to indic-
ate their feelings towards different social groups using feeling thermometers, which
are a validated measure of explicit bias (e.g., Forscher et al., 2017; Meleady, Seger,
& Vermue, 2017). Participants read: “We would like to know how ‘cold’” (unfavour-
able) or ‘warm’ (favourable) you feel towards different social groups. Please indicate
your feelings towards each social group listed below using the scale provided.” Par-
ticipants then rated nine different social groups (the elderly, the disabled, Catholics,
Muslims, atheists, HIV patients, asylum seekers, gay men, and EU immigrants) on
a scale from 0 (very cold) to 100 (very warm). Only three of the social groups were
directly relevant to the experiment (Muslims, atheists, and asylum seekers); all re-
maining groups represented filler items. Note that six out of the ten manipulations

crossed characteristics pertaining to Muslims and atheists, so it was expected that

153



6. REPEATED EXPOSURE TO COUNTER-STEREOTYPES

the predicted effects would be most pronounced for these two outgroups. Asylum
seekers are not a group that is directly related to the manipulations, but it was
expected that the predicted effects would generalise to this outgroup, in line with
previous research suggesting that exposure to CSTs can promote generalised toler-

ance that extends towards unrelated outgroups (Vasiljevic & Crisp, 2013).

On Day 2, after being randomly assigned to the experimental versus control
condition, participants were asked to vividly imagine the life and experiences of two
target individuals (from the set presented in Table 6.1) and to describe what they
imagined. Samples of imagery descriptions that were produced by participants can
be found in Appendix F. The information about the target individuals was always
presented in a random order and in a counterbalanced fashion. Following the ima-
gination task, participants answered two items, that is, “To what extent do you feel
surprised?” and “To what extent is [name| unusual?” on a scale from 1 (not at all) to
7 (very much), which were later combined to form the manipulation check (o = .89
across all time points). The participants then answered three items measuring epi-
stemic unfreezing (“I would like to learn more about [name]”’—reflecting interest,
“I'm feeling curious about what [name] is like” —reflecting curiosity, and “I'm feel-

ing inquisitive, open-minded”—reflecting openness), also on a 7-point scale (a =

3Internal consistency was also calculated for the manipulation check items at each time point,
which rendered the following results: a(Day 2) = .86, a(Day 4) = .89, a(Day 6) = .87, a(Day 8)
= .91, a(Day 10) = .93. Similarly, internal consistency was calculated for the epistemic unfreezing
items at each time point, which rendered the following results: a(Day 2) = .86, a(Day 4) = .88,
a(Day 6) = .90, a(Day 8) = .93, a(Day 10) = .94.
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.90 across all time points).3

Next, in order to measure cognitive flexibility, participants completed a task
from Goctowska and Crisp (2013) and Boot et al. (2017). Specifically, participants
were given two minutes to come up with as many names as possible for a new kind
of product, venture, or item. The instructions read: “We would like you to think
of various names for a new kind of PASTA, for example ‘fussilini’, ‘paragoni’, ‘mal-
wini’. What other names can you come up with? In the box below, please write
down ALL the names that come to your mind.” At each time point (i.e., Day 0,
Day 2, Day 4, Day 6, Day, 8, Day 10, and Day 12), participants were randomly
presented with a different version of the task (one per time point). In addition to
names for pasta, they were asked to come up with names for planets (e.g., ver-
unus, arctanus, tronus), flowers (e.g., lunia, fridia, ezilia), software companies (e.g.,
Triddle, Wubble, Kimple), airlines (e.g., Jimair, Greenair, Scanair), Greek islands
(e.g., Mianos, Nikonos, Presos), and cocktails (e.g., domicita, hawaiana, passilada).
Participants’ responses to the naming tasks were coded in order to determine their
levels of cognitive flexibility. A coder, blind to condition, employed the so-called
snapshot scoring technique (Silvia, Martin & Nusbaum, 2009) that involved scor-
ing participants’ responses in terms of how diverse and dissimilar they were on a
scale from 1 (not at all diverse) to 5 (very diverse). The detailed scoring instruc-
tions can be found in Appendix G. A second coder, also blind to condition, coded
another 10% of the material in order to determine the degree of inter-rater reliab-
ility. The results revealed an inter-rater reliability of o = .68, which was slightly

below the required threshold (o = .7) specified in the preregistration. It became
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apparent that the two coders had used slightly different benchmarks when scoring
participants’ responses——the scores given by the second coder were consistently
more positive/optimistic than those by the first coder. To resolve this discrepancy
the first coder corrected all scores by adjusting them upwards where she saw fit,
always blind to condition. To check whether the adjusted scores were more appro-
priate than in the first round of coding, a third coder then rated a different 10%
of responses. The new interrater reliability coefficient (computed for the first and
third coder) was a = .73, which was sufficiently high. The adjusted scores given by
the first coder were used to measure cognitive flexibility.

Finally, participants responded to eight items measuring concern for discrim-
ination on a scale from 1 (Strongly disagree) to 10 (Strongly agree; adapted from
Forscher et al., 2017). Four of the items measured religious discrimination (items of
interest), whereas the remaining four items measured gender discrimination (filler
items). Example items included “People make more fuss about discrimination
against Muslims than is necessary” and “I consider religious discrimination to be a
serious social problem”.

On Day 0 (baseline) participants completed the PNS scale (Neuberg & Newsom,
1993), answered some demographic questions (sex, age, nationality), and were given
the opportunity to provide feedback on the experiment (e.g., report any technical
difficulties). An index reflecting PNS was computed by averaging the 12 PNS items
(reverse-coded where appropriate, a = .95). On Day 12 (follow-up) participants were
asked about their thoughts on the purpose of the study, thanked for participating,
and debriefed.
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Note that the measure of prejudice was always presented at the beginning of the
sessions, prior to the manipulation, and cognitive flexibility was always measured
after the manipulation. This design ensured that prejudice could only be affected
by the previous session’s manipulation and the previous session’s level of cognitive
flexibility, thus providing a stronger test of the predicted mediation effect. Fur-
thermore, an attention check was included at each time point, as part of the scale
measuring concern for discrimination: “It is important that you pay attention to

this study. Please tick ‘Strongly agree’.”

To ensure that participants completed the questionnaires at relatively even time
intervals, they were instructed to complete them between 12pm and 8pm British
time. In each session, one reminder was sent halfway through the time window
(i.e., at 4pm) to those participants who had not yet completed that day’s session.
In addition, participants were instructed not to complete the study using a mobile

device, but from a laptop or desktop computer instead.

6.4.3 Data Analytic Plan

Analyses were conducted using mixed effects models with the Ime4 package in
R (Bates, Méchler, Bolker & Walker, 2015) and graphs were plotted using ggplot2
(Wickham, 2009). Linear mixed effects models were used throughout because all of
the dependent variables were quantitative. To estimate the effects of the interven-
tion on the dependent variables, confidence intervals were obtained using likelihood

profiles. Because mixed effects models use all of the information that is provided
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by each participant, they provide a natural framework for handling missing data as
long this data is missing at random (Ibrahim & Molenberghs, 2009). The random
effects structure always included a random intercept for each participant, and ran-
dom slopes were always included for independent variables that varied within parti-
cipants. The independent variables of all models included the linear and quadratic
effects of time and indicators for condition and the condition by time interactions,
and variables were centred prior to computing the interactions. When time was
included as a independent variable, the models also always contained random slopes
for time. Time was scaled such that each unit represented one day. Therefore,
in all of the analyses of the overall effects of the intervention, the linear effect of
time represents the degree to which the outcome of interest changed each day, the
quadratic effect of time represents the degree to which the rate of change over time
accelerated or decelerated each day, and the interactions between the time contrasts
and condition represent the difference between the intervention and control groups
in their rate of change and acceleration/deceleration per day.

The analyses had five goals: To provide a conceptual replication of (1) the direct
effect of exposure to CSTs on cognitive flexibility reported in past research (Di
Bella & Crisp, 2016; Goclowska et al., 2012; Vasiljevic & Crisp, 2013; Prati et
al., 2015b) and (2) the finding the PNS moderates this effect (Goclowska & Crisp,
2013; Goctowska et al., 2014), (3) the finding that exposure to CSTs can reduce
prejudice/explicit bias (Hall & Crisp, 2005; Vasiljevic & Crisp, 2013), (4) the finding
that exposure to CSTs can reduce concern for discrimination (Forscher et al., 2017),

and also to conduct exploratory analyses examining (5) whether exposure to CSTs
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affects epistemic unfreezing.

6.5 Results

6.5.1 Effects at Baseline

Participants in the experimental and control conditions did not differ in any
of the dependent variables at baseline (see Table 6.2), so it seems that random
assignment to conditions was successful. However, more participants completed
sessions in the control than in the experimental condition (b = 0.43, ¢(196) = -
1.97, p(two-tailed) = .05. This result may be due to chance or it may represent
a systematic difference between conditions—at present, it is difficult to interpret
what caused the discrepancy. In Section 6.6.2, this result and its implications will

be further discussed.

6.5.2 Manipulation Check

First, the effectiveness of the manipulation was tested. The mean of the scores
of the two manipulation check items (“To what extent do you feel surprised?” and
“To what extent is [name] unusual?” on a scale from 1 (not at all) to 7 (very much))
were combined into one index called “Surprise”. The results revealed a large effect
of the manipulation: Participants differed significantly in terms of how surprising
and unusual they thought the counter-stereotypical individuals to be, b = 1.457,

95% CI = [1.157, 1.756]. There were no other statistically significant effects.
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Table 6.2: Characteristics of the intervention and control groups at baseline.

Control Intervention Difference
Rating N Mean SD Skew N Mean SD Skew
Flexibility 96 3.35 1.26 -0.28 98 3.56 1.31 -0.56 0.207 [-0.158, 0.572]
Muslims 97 56.19 27.45 0.02 101 56.35 26.31 -0.26 0.161 [-7.374, 7.696]
Atheists 97 68.08 24.93 -0.39 101 70.42 21.59 -0.20 2.333 [-4.195, 8.861]

Asylum seekers 97 52.86  27.82  -0.07 101 5290 29.19  -0.10 0.045 [-7.954, 8.044]
Concern 97 5.86 2.13 -0.07 101 6.41 2.08 -0.36 0.550 [-0.040, 1.140]

PNS 97 3.80 0.74 0.10 100 3.93 0.71 0.16 0.128 [-0.075, 0.332]

Note: The “Difference” column represents the mean difference in rating and its 95% CI. “Muslims”
signifies prejudice against Muslims, “Atheists” signifies prejudice against atheists, and “Asylum
seekers” signifies prejudice against asylum seekers.

6.5.3 Confirmatory Analyses: Effects on Cognitive
Flexibility, Explicit bias, and Concern for

Discrimination

Participants in both conditions showed a decrease in cognitive flexibility of 0.027
units a day on average, 95% CI = [-0.042, -0.011]. This effect did not differ across
conditions, b =-0.243, 95% CI = [-0.529, 0.044]. Similarly, no statistically significant
effect of condition was found for explicit bias against Muslims and atheists, although
a linear effect of time on explicit bias against asylum seekers was detected such that,
on average, participants in both conditions showed increased feelings of warmth by
0.196 units a day, 95% CI = [0.024, 0.369]. No statistically significant effects of

condition or time on concern for discrimination were found. The results are shown
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Table 6.3: Change over time in surprise, cognitive flexibility, prejudice against
Muslims, atheists, and asylum seekers, and concern for religious discrimination.

Rating Condition Time Time Condition Condition
squared by time by time squared

Surprise 1.479 -0.022 0.000 -0.026 0.004
p [1.178, 1.780]* [-0.067, 0.023] [-0.015, 0.014]  [-0.118, 0.063] [-0.026, 0.034]

Flexibilit -0.243 -0.027 -0.002 -0.027 -0.002
y [-0.529, 0.044] [-0.042, -0.011]*  [-0.006, 0.002]  [-0.053, 0.008] [-0.001 0.016]

Muslims -0.25 -0.099 -0.005 -0.065 -0.002
[-8.203, 7.698] [-0.299, 0.102] [-0.038, 0.027]  [-0.465, 0.336] [-0.067, 0.063]

Atheists -0.405 -0.104 0.008 -0.098 0.059
[-6.574, 5.768] [-0.283, 0.075] [-0.031, 0.047]  [-0.456, 0.259] [-0.018, 0.136]

Asvlum seekers -2.224 0.196 -0.031 0.01 0.056
Y [-10.530, 6.087] [0.024, 0.369]* [-0.062, 0.001]  [-0.335, 0.355] [-0.007, 0.119]

Concern 0.224 -0.006 -0.001 -0.02 0.005
[-0.404, 0.852] [-0.027, 0.016] [-0.004, 0.003]  [-0.063, 0.023] [-0.003, 0.013]

Note: Estimates and their profile likelihood 95% ClIs were derived from Linear Mixed Effects
Models (LMEMS) containing condition, linear time, quadratic time, and the interactions between
condition and linear/quadratic time. All models contained a random intercept for each participant
and random slopes for time and quadratic time. “Muslims” signifies prejudice against Muslims,
“Atheists” signifies prejudice against atheists, and “Asylum seekers” signifies prejudice against
asylum seekers. * signifies statistical significance < .05.

in Figure 6.1 and Table 6.3.

These results do not support the predictions made regarding cognitive flexibility,
explicit bias, and concern for discrimination, despite the manipulation check con-
firming that the manipulation was effective. Given this lack of direct effects, testing

the predicted mediation effect was deemed redundant.
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Figure 6.1: The effects of the intervention (CST = counter-stereotypical or interven-
tion condition; ST = stereotypical or control condition) on (a) surprise, (b) cognitive
flexibility, (c) prejudice against Muslims, (d) prejudice against atheists, (e) prejudice
against asylum seekers, and (f) concern for discrimination, depicted over time. Day
0 represents the baseline and day 2 represents the start of the intervention, which
was carried out until day 10. On Day 12, follow-up measures of the dependent
variables were taken.
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6.5.4 Aggregate Confirmatory Analyses: The Moderating
Role of PNS

To test whether the intervention had an effect on cognitive flexibility across all
time points, and whether the hypothesised direct effect was moderated by PNS,
moderated regression analyses were computed using the pequod package in R (Mir-
isola & Seta, 2016). Conditions were contrast coded as —1 (control) and +1 (experi-
mental). To test for the effect of the intervention on cognitive flexibility, I regressed
the cognitive flexibility index on condition, PNS, and their interaction. The inde-

pendent variables were centred prior to computing the interaction term.

First, the analyses revealed a main effect of PNS on cognitive flexibility (b =
-0.20, t(193) = -2.31, p = .02), such that participants low in PNS showed higher
cognitive flexibility (M = 3.90, SD = .62) than participants high in PNS (M =
3.40, SD = .77). Further, there was no effect of condition on cognitive flexibility
(b = -0.56, £(193) = -1.63, p = .11). Whereas participants in the experimental
condition had an average flexibility rating of 3.41 (SD = .91), participants in the
control condition had an average flexibility rating of 3.51 (SD = .89). This pattern
of results does not support the prediction that counter-stereotypical experiences

boost cognitive flexibility.

In order to test whether the intervention had a different effect on participants
low versus high in PNS—-=such that participants low in PNS would show increased
cognitive flexibility, whereas participants high in PNS would show decreased cog-

nitive flexibility—an interaction term was computed between condition and PNS,
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with condition and PNS as covariates, respectively. To understand the nature of
the interaction, the effect of condition on cognitive flexibility at different levels of
PNS was inspected using simple slopes analysis (Aiken & West, 1991). “Low PNS”
was defined as 1SD below the mean and “high PNS” as 1SD above the mean. The
results revealed a non-significant interaction effect (b = 0.14, #(193) = 1.55, p =
.12). Similarly, simple slopes analyses did not show any significant effects. Neither
participants low in PNS (b = -0.14, 193) = -1.50, p = .14) nor participants high in
PNS (b = 0.06, t(193) = .69, p = .49) seemed to perform differently across condi-
tions. Taken together, the above results do not provide support for the prediction

that PNS moderates the effects of exposure to CSTs on cognitive flexibility.

6.5.5 Exploratory Analyses: Effects on Epistemic

Unfreezing

Exploratory analyses were computed to test whether the intervention had an ef-
fect on epistemic unfreezing, which was operationalised by creating an index of the
items reflecting curiosity, interest, and openness. The analyses revealed an effect of
condition on epistemic unfreezing, b = 0.382, 95% CI = [0.003, 0.760]. In addition,
the results showed that epistemic unfreezing linearly declined in both conditions
over time, b = -0.077, 95% CI = [-0.103, -0.051]. No other significant effects were
found. This suggests that participants in the experimental condition were, on aver-
age, more “epistemically unfrozen” than were participants in the control condition.

However, these results also suggest that participants in both conditions gradually

164



6.6. General Discussion

became less epistemically unfrozen over time, which is in line with the prediction
that repeatedly imagining target individuals would be experienced as decreasingly
novel and interesting.

To explore the effect of condition on curiosity, interest, and openness, further
analyses were computed with each of the items as dependent variables. The analyses
revealed that the intervention had an effect on interest (b = 0.437, 95% CI = [0.022,
0.850]) and curiosity (b = 0.451, 95% CI = [0.033, 0.869]), but not on openness (b
= 0.266, 95% CI = [-0.150, 0.680]). The results are shown in Table 6.4 and Figure
6.2. In sum, it appears that participants in the intervention (vs. control) group felt
more curious about and interested in the target individuals, but were not necessarily
more open-minded and inquisitive as a result of being exposed to CSTs. In addition,
there was a linear effect of time such that participants in both conditions showed

decreases in epistemic unfreezing and in all of its hypothesised component processes.

6.6 General Discussion

The empirical work described in this chapter examined whether repeated ex-
posure to CSTs can enhance cognitive flexibility, reduce explicit bias, and reduce
concern for discrimination over time. The longitudinal experiment presented here
did not replicate many of the effects reported in the literature (Blair et al., 2001;
Goclowska et al., 2012; Kunda & Oleson, 1995; Prati et al., 2015a; Vasiljevic & Crisp,
2013). That is, the confirmatory analyses showed no statistically or practically sig-

nificant effects of the intervention on cognitive flexibility, explicit bias, and concern
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Table 6.4: Change over time in epistemic unfreezing and its hypothesised component

processes (interest, curiosity, and openness).

Outcome Condition Time Time Condition Condition
squared by time by time squared

Unfreezin 0.382 -0.077 0.008 0.034 -0.008
& [0.003, 0.760]*  [-0.103, -0.051]*  [-0.002, 0.018]  [-0.018, 0.086] [-0.028, 0.011]

Interest 0.437 -0.068 0.006 0.053 -0.011
[0.022, 0.850]*  [-0.098, -0.037]*  [-0.005, 0.018]  [-0.007, 0.114] [-0.033 0.012]

Curiosit 0.451 -0.071 0.007 0.044 -0.008
Y [0.033, 0.869]*  [-0.101, -0.040]*  [-0.005, 0.018]  [-0.016, 0.105] [-0.032, 0.015]

Openness 0.266 -0.093 0.012 0.012 -0.004 -
p [-0.150, 0.680]  [-0.124, -0.063]*  [0.000, 0.023]  [-0.050, 0.074] [0.026, 0.018]

Note: Estimates and their profile likelihood 95% CIs were derived from Linear Mixed Effects
Models (LMEMs) containing condition, linear time, quadratic time, and the interactions between
condition and linear/quadratic time. All models contained a random intercept for each participant
and random slopes for time and quadratic time.

* signifies statistical significance < .05.

for discrimination despite strong experimental manipulations, which produced the
expected changes in surprise in line with past research showing that exposure to
CSTs causes surprise (Hutter, Wood & Dodd, 2012; Prati et al., 2015a). Similarly,
no effects were found for PNS as a moderating variable (Goclowska & Crisp, 2013;
Goctowska et al., 2014) and the intervention did not seem change participants’ level

of concern about discrimination (Forscher et al., 2017).

Intriguingly, clear effects were found for the exploratory analyses examining the
effects of the intervention on epistemic unfreezing: Exposure to CSTs made parti-
cipants more interested in and curious about the target individuals, but this effect
did not extend beyond the immediate context to more general openness. That is,

effects were found for items that referred to the target individuals directly (“I'm
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Figure 6.2: The effects of the intervention (CST = counter-stereotypical or interven-
tion condition; ST = stereotypical or control condition) on (a) epistemic unfreezing,
(b) interest, (c) curiosity, and (d) openness, depicted over time.

interested in learning more about [name]”, “I'm feeling curious about [name]”), but
not for items that were unrelated to the situation at hand (“I'm feeling inquisitive,
open-minded”, “I consider religious discrimination to be a serious social problem”).
Thus, there appears to be no cognitive transfer, or generalisation, beyond the im-
mediate situation from the individual to the group level, which suggests that the
feelings and attitudes towards target individuals may not easily generalise towards

different outgroups that the target individuals are affiliated with. On the one hand,
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this is not too surprising because perceivers often treat counter-stereotypical indi-
viduals as exceptions to the rule and so “subtype” them (i.e., do not view them as
representative of the target category; Johnston & Hewstone, 1992, Kunda & Oleson,
1995). On the other hand, previous research suggests that exposure to CSTs can
promote generalised tolerance and egalitarianism that extends beyond the immedi-
ate counter-stereotypical situation (Prati et al., 2015a; Vasiljevic & Crisp, 2013).
A tension exists between these two perspectives, which only future research may
be able to resolve by, for example, measuring subtyping and exploring its role in
the hypothesised effects. At present, it is difficult to evaluate whether the CST
intervention employed here failed to generalise towards relevant outgroups due to
subtyping, or for other reasons.

The findings of the experiment presented in this chapter echo the results reported
in the preceding two empirical chapters. That is, a direct effect of counter-stereotype
interventions on cognitive reflection / flexibility could not be established in the
empirical work described in both Chapters 4 and 5 either. In Chapter 4, the sample-
weighted average effect size across eight experiments (two in the laboratory and six
online) was d; = -0.13, which resembles the negative trend seen in this experiment.
In Chapter 5, the effect of the experimental manipulation on cognitive reflection
was very small and non-significant, d, = 0.08. Unfortunately, it is not possible
to draw clear conclusions from non-significant findings. Thus, further research is
needed that attempts to directly (by re-running this experiment once again using
a British participant sample) and conceptually (e.g., by using alternative measures

of cognitive flexibility and explicit bias) replicate the reported results in order to
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confirm their validity and reliability.

6.6.1 Theoretical and Practical Implications

What could explain the lack of an effect of the intervention on cognitive flexib-
ility? First, it may be that the large effect of CST interventions on cognitive flex-
ibility reported in past research (Goctowska et al., 2012; Vasiljevic & Crisp, 2013;
Prati et al., 2015b) is more constrained than previously thought. For example, it
may be that the effect only arises only under certain conditions (e.g., when the
target individuals bear direct relevance to the participants), or it may be that cer-
tain circumstances easily undermine the effect (e.g., fatigue, boredom). If so, then
this has implications for models and theories that seek to understand the effects of
counter-stereotypical experiences. As discussed in Chapter 4, in order to improve
existing models, it may be crucial to detail the optimising and boundary conditions
of the effects of counter-stereotypical experiences, and to specify the respective psy-
chological mechanisms reducing or boosting different dependent variables. Ideally,
such research would be: (1) cumulative (i.e., build directly on existing research),
(2) theory-driven (for example, see Chapter 7, which introduces a new theory spe-
cifying the psychological effects of expectancy violations), (3) highly powered (to
allow a precise estimation of the hypothesised effects), (4) rule out that measures
of potential moderators (e.g., PNS) confound other measures in the experiment
(e.g., epistemic unfreezing) or vice versa (which can be achieved by administering

measures of moderators vs. state measures at different time points), (5) directly
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manipulate hypothesised mediating variables (to test the directionality of effects),
and (6) longitudinal in nature (to allow assessing whether effects persist over time).

Second, it is possible that the hypothesised effect of exposure to CSTs on cog-
nitive flexibility is much smaller than previously assumed. If that is the case, then
this means that (1) the present experiment may have been under-powered and (2)
much larger sample sizes will be required in future research to detect the effect, if it
exists. For example, if the direct effect of exposure to CSTs on cognitive flexibility
were small, one would require a total of N = 278 to detect it (assuming 80% power
and an alpha error probability o = .05).

Third, it may be that participants felt too detached from the target individuals
in the sense that they were not personally relevant to them. Thus, they may not
have sufficiently engaged with the materials and only completed the imagination
task superficially. While this is possible, it does not explain why past research
has found medium-to-large effects of comparable CST interventions on cognitive
flexibility (Goctowska et al., 2012; Vasiljevic & Crisp, 2013; Prati et al., 2015b).

Whereas none of the confirmatory analyses yielded the predicted effects, the
exploratory analyses did reveal some interesting effects. First, exposure to CSTs
not only increased surprise, which is in line with past research (Hutter et al., 2012;
Prati et al., 2015a), but it also helped to boost participants’ interest in and curiosity
towards the target individuals. The latter finding is consistent with early research,
which has implied but not directly measured whether or not counter-stereotypical
information could promote curiosity (Hastie et al., 1990; Kunda, 1990). This find-

ing—i.e., that exposure to CSTs can promote interest and curiosity—is particu-
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larly promising because the motivational consequences of counter-stereotypical ex-
periences, and intergroup contact more generally, are relatively under-explored. If
this result can be replicated, then it might open up a new area of research on the
consequences of diversity for curiosity. Curiosity can be a very powerful driver of
learning, motivation, and development (Litman, Crowson & Kolinski, 2010; Silvia,
2008; von Stumm et al., 2011), so it may be that researchers could capitalise on these
observations in order to improve intergroup relations and successfully manoeuvre

the challenges of rising diversity.

On a practical level, the counter-stereotype paradigm developed in the empir-
ical work described in this chapter can be used in future research to test further
predictions regarding the effects of counter-stereotypical experiences (and to retest
the current predictions). By ensuring that differences in content cannot explain any
observed effects, this paradigm neatly manipulates exposure to CSTs. However, the
findings reported in this chapter raise an important caveat: More research, both in
the laboratory and in the field, needs to be done before CST interventions can be
applied in real life settings and confident predictions made about their likely effects,
such as decreased intergroup bias. In line with Chapters 4 and 5, it appears that
implementing CST interventions in real life settings, such as schools or companies,

may be premature at this stage.
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6.6.2 Limitations and Future Directions

In addition to conceptual issues (as detailed above), there are also methodological
reasons that could explain the failure to replicate past findings. First, it is possible
that some of the experimental materials lacked construct and/or content validity.
For example, despite the fact that the naming tasks were attempts to operationalise
what is thought to be the conceptual core of previous measures of cognitive flexibility
(e.g., Goclowska & Crisp, 2013), is it possible that they may not have captured the
relevant construct, cognitive flexibility, adequately. Future research is required to
explore the convergent and discriminant validity of the cognitive flexibility measures

employed.

Second, it may be that presenting exclusively stereotype-fitting information in
the control condition might have had a stereotype-enhancing effect. This is because
most members of most groups do not typically comprise exclusively stereotype-
confirming information. Future research should consider including a neutral control
condition devoid of stereotypical information in order to examine whether the ste-
reotypical condition inadvertently reinforces or perhaps even creates stereotypes.
Such an approach would help determine whether it is stereotypicality or counter-
stereotypicality driving any effects; plus, it would make the materials more repres-
entative of the realities of counter-stereotypical diversity, which is often fluid and

complex.

It is also possible that some of the conditions postulated by the CPAG model

were not met, which resulted in a failure to replicate the predicted effects. For
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example, whether or not participants actually engaged in inconsistency resolution
(i.e., stereotype suppression and generative thought; see Section 2.4.2) is unknown.
Future research using similar counter-stereotype paradigms is advised to measure
this process (e.g., by content-coding the imagery descriptions and/or using text
mining or linguistic analysis) in order to determine when or why it fails to happen.

Why was no support found for moderating role of PNS in the effect of exposure to
CSTs on cognitive flexibility, which has been reported in prior research (Goclowska
& Crisp, 2013; Goclowska et al., 2014)? One possibility is that multiple situational
and individual difference variables interact at any given moment, so taking into
account only one of them, such as PNS, may not adequately capture the complexity
of the psychological effects of exposure to counter-stereotypical diversity. Another
possibility is that, because the present findings are surprising and unexpected, a
methodological or statistical error could have caused a spurious pattern of results
in this study (e.g., an incorrect calculation of the PNS index or any of the other
measures). This explanation seems unlikely given the negative association between
PNS and flexibility, which represents a conceptual replication of past research (e.g.,
Thompson et al., 1994). As such, this latter result, coupled with the successful
manipulation check, provides a positive control (or, “sanity check”) and suggests
that the experiment likely provided a fair test of the hypotheses.

It is interesting that there seems to have been a higher rate of dropout in the
intervention than in the control group. This result could be due to chance, or
it could reflect a more systematic difference between the experimental conditions.

Given that participants in the intervention group showed more interest in and curi-
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osity towards the target individuals, they could have become pre-occupied with
the imagery task and potentially even depleted by it, leading them to drop out.
Previous research suggests that counter-stereotypical experiences can sometimes be
experienced as cognitively effortful because the process of inconsistency resolution
draws on executive functioning processes (Hutter & Crisp, 2006; Hutter et al., 2012;
Macrae et al., 1999). Therefore, participants in the intervention group may have
potentially been more cognitively depleted than participants in the control group.
In addition, the set maximum completion times described in Section 6.4.2 (“tick-
ing timers”) may have added a sense of urgency or stress, making participants in
the experimental condition feel that there was not sufficient time to make sense
of the counter-stereotypical target individuals. Yet another possible explanation is
that participants in the experimental condition did not like reading about CSTs
(cf. research on the deviant bias in Section 2.6.1.2), or found it unpleasant (e.g.,
it aroused cognitive dissonance). The latter explanations would be consistent with
work showing that people prefer information that confirms their views of the world
(e.g., Jost, Banaji & Nosek, 2004; Nickerson, 1998). In future research, it will be
important to investigate what causes participant dropout, how it can be minimised,
and to carefully consider how to set timers for participants.

More broadly, it is important to realise that people can cognitively process
CSTs in at least three ways (Plaks et al., 2001), as discussed in Chapter 4: People
may (1) decrease their engagement with stereotype-inconsistent information and in-
stead focus stereotype-consistent information, (2) actively engage with the counter-

stereotypical information but try to debunk or re-interpret it in a way that preserves
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the stereotype, or (3) respond to CSTs with an open mind by actively trying to re-
solve the inconsistency, as specified in the CPAG model. It was expected that the
third strategy would be most likely used by participants in the present research be-
cause the CSTs were not personally relevant or threatening and medium in intensity
(Goctowska, Damian, & Mor, 2017b). However, because no measures were taken
of the described processes, it is not possible to draw clear conclusions about how
exactly participants reacted to the information about the target individuals. Fu-
ture research is strongly advised to measure these processes (e.g., by content-coding
participants’ responses).

As discussed in section 4.3.3, there have recently been claims of a field-wide tend-
ency to favour the publication of significant and/or novel effects over replications
or null effects. As a result, existing findings may not represent the true population
effect sizes, and this could apply to the effects of longitudinal exposure to CSTs on
cognitive flexibility and intergroup bias as well. If the true population effect sizes
of the predicted effects are much smaller than expected, then the power analysis
conducted for the longitudinal experiment may have been misguided, and the ex-
periment may not have been able to detect effects that are small or medium-sized.
Future research is required to evaluate the reliability, validity, and generalisability of
the effects of CST interventions on cognitive flexibility, intergroup bias, and concern
for discrimination.

In the research reviewed at the outset of this chapter, Lai et al. (2016) concluded
that, “the intervention effects were fleeting, lasting less than a couple days” and were

“a testament to how the mind’s prejudices remain steadfast in the face of efforts to
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change them” (p. 1014). Lai and colleagues suggested that the effects may have
been fleeting because: (1) effective mechanisms that can change intergroup bias have
not been tested yet and thus the interventions did not target effective psychological
mechanisms; (2) interventions need to be longer and more intensive, and / or (3) the
interventions have been applied to the wrong populations. The authors deemed the
first explanation unlikely because the chosen interventions reflected state-of-the-art
knowledge on how implicit biases might be changed, and were considered likely to be
successful by experts. Based on the findings reported in this chapter, one may argue
that Lai et al. (2016) primarily tested interventions that aimed to modify cognitive
processes, but only few of their interventions targeted affective and/or motivational
processes. Could interventions that directly target motivational processes, such as
interest and curiosity, be effective at reducing intergroup bias? Future theorising
and research is required to answer this question. One starting point could be to
develop and psychometrically validate trait and state measures of interpersonal and
intergroup curiosity, which would allow to capture the hypothesised effects.

Lai and colleagues also doubted that making interventions longer and more in-
tensive would be sufficient to elicit long-term change in intergroup bias. This is
because, like the intervention in this chapter, the intensive and multi-faceted in-
tervention developed and tested by Forscher et al. (2017) also failed to produce
sustained change in both implicit and explicit bias. This suggests that simply mak-
ing laboratory interventions longer or more intensive may not suffice to achieve
psychological improvements. Rather, based on a review of the literature, Lai et al.

(2016) proposed that prolonged everyday experiences (e.g., taking a semester-long
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class on stereotypes and intergroup conflict, or participating in a cultural education
programme) are needed to achieve such effects. Given the results presented in this
chapter and the preceding two chapters, it does indeed appear that simple exposure
to CSTs——whether occurring only once or repeatedly—is not the most effective
way of improving cognitive flexibility and intergroup relations. Prolonged and in-
tensive diversity interventions in the field, ones that are grounded in real-life settings
and span months or even years, may be required to elicit sustained psychological

change when adapting to social and cultural diversity.

6.6.3 Conclusion

The aim of the empirical work described in this chapter was to develop a longit-
udinal intervention that draws on the power of CSTs in an effort to boost cognitive
flexibility and reduce explicit bias. The results of the experiment, however, raise
doubt about how powerful simple exposure to CSTs is. Of course, one experiment
cannot answer this question definitively (even one that was designed rigorously);
thus, additional work is needed. Additional work may include theory development,
the construction and validation of new measures, direct and conceptual replications,
or content-coding of written responses provided by participants, to name some of
the suggestions discussed earlier. The next and penultimate chapter will delineate a
new theoretical model called Expectancy Regulation Theory (ERT), which aims to
help specify the psychological consequences of stereotype violations, and expectancy

violations more broadly, thus contributing to theory development.
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CHAPTER 7

Expectancy Regulation Theory

As outlined in Chapter 2, it can be argued that counter-stereotypical diversity
represents one type of a broader spectrum of experiences that are unexpected and
surprising in nature. In an attempt to synthesise work on psychological responses
to unexpected information and events, my collaborators and I have developed Fux-
pectancy Regulation Theory (ERT). ERT integrates a range of findings and existing
models to specify the emotional, motivational, cognitive, and/or behavioural con-
sequences of expectancy-violating events and derives novel and testable hypotheses.
Drawing on dual process theories in other domains, ERT predicts that the basic
need to understand and predict events in the environment (termed ‘core predic-
tion motive’) drives a cognitive monitoring system comprising a quick, heuristic
processing system (System 1, the default) and a slow, reflective processing system
(System 2). ERT predicts that, whenever predictions are disrupted (e.g., when in-

formation and events violate expectancies), system 2 is triggered and, depending on
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the motivation and capacity that is available to individuals, they can respond to the
unezpected information in different ways. ERT predicts that (1) when people have
sufficient capacity and motivation they will view the violation as a challenge to be
resolved (followed by open-mindedness); (2) when they are motivated but do not have
sufficient capacity, then people will view the violation as a threat (followed by de-
fensiveness); and (3) when people lack motivation, then regardless of their capacity
they will be indifferent to the violation. This chapter highlights the need to study
the effects of expectancy violations over time and suggests ways to help people shift
from wviewing expectancy violations as threatening, to viewing them as challenging,

with all of the benefits that such a reappraisal affords.

7.1 Introduction

Humans have accomplished a range of astonishing feats. They have managed
to cultivate and breed animals and plants in order to produce food, clothing, and
fuel. They have invented cars, computers, airplanes, and even rocket ships that
fly into space. Humans’ scientific curiosity, ambition, and large-scale cooperation
have allowed us to eliminate infectious diseases such as smallpox and malaria and to
develop antibiotics and vaccinations to keep people healthy. From Banksy to Mozart,
humans create the most intellectually stimulating and emotionally uplifting art and
music. And, despite the many conflicts and wars having raged in human history,
48 countries have been able to agree on a Universal Declaration of Human Rights

following the Second World War, a milestone document establishing basic individual
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rights such as the right to life, prohibition of slavery, and the right to freedom of
thought. What has made all these achievements possible? What has motivated and
enabled humans to examine life around them, to expand into new territories, and to
creatively explore new ideas? One perspective on these developments is that they
share an element of unexpectedness. That is, either an obstacle or challenge came to
the fore that needed to be overcome, or something deeply disturbing and shocking
happened that no one thought possible. For example, the Universal Declaration of
Human Rights was developed in response to the unexpected atrocities committed
during the Second World War, and serves to protect basic human rights irrespective

of race, sex, language, religion, political opinion, or national origin.

7.1.1 Basic Psychological Needs

I propose that one key reason for the adaptive success of humans is their basic
psychological need to predict events in the world, which drives their motivation and
ability to interpret unexpected events as challenges rather than threats. Aristotle
famously wrote in Metaphysics (350BC) that “all men by nature desire to know”
and that “the human race lives by art and reasoning” (p. 1). He argued that
humans proactively pursue knowledge in contrast to other animals that reactively
“live by appearances and memories” (p. 1). In other words, Aristotle postulated
that a basic “need to know” fundamentally drives human scrutiny and exploration
(see Berlyne, 1954 and Litman & Spielberger, 2003 for more recent accounts of

this argument). Fast forward to contemporary psychological science and you will
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observe that researchers have converged on the idea that people have not just one,
but multiple basic psychological needs (Sheldon, Elliot, Kim & Kasser, 2001). For
example, Ryan and Deci (2000), like Maslow (1943) before them, proposed that
there are universal human needs that are essential for health, well-being, and growth.
While the exact nature and number of basic psychological needs remains contested,
researchers broadly seem to agree that people have a need for: a) acceptance /
relatedness (Ainsworth, 1979; Baumeister & Leary, 1995; Bowlby, 1969; Deci &
Ryan, 2000; Dweck, 2017; Stevens & Fiske, 1995), b) predictability (Berlyne, 1954;
Crisp, 2015; Litman, 2008; Mayseless & Kruglanski, 1987; Perlovsky & Ilin, 2012;
Stevens & Fiske, 1995), ¢) competence (Dweck, 2017; Piaget, 1953), and d) control
/ autonomy (Bandura, 1982; Brehm, 1966; Dweck, 2017; Ryan & Deci, 2000). In
what follows, I delve more deeply into the need for predictability, proposing that
it plays a special role in human cognition and behaviour because it determines the

extent to which humans can survive and thrive.

7.1.2 The Need for Predictability, the Core Prediction

Motive, and Auxiliary Motives

“Our brains have evolved to ensure our protection and survival, and to

survive we need to predict.” (Crisp, 2015, p. 17)

As described above, humans need to be able to understand and predict events in
order to ensure their survival and well-being (Crisp, 2015; Perlovsky & Ilin, 2012;

Stevens & Fiske, 1995). Here I propose that the external world—i.e., any external
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stimuli, information, events, and experiences—imposes a need for predictability
that, in turn, creates a need to understand and predict cause and effect, which I call
the core prediction motive. In other words, the need for predictability drives the
core prediction motive by propelling people to extract information from events in
order to grasp their structure, causes, and consequences. Both humans and animals
predict events in the world by constructing mental models involving if-then rules or
contingencies (Pavlov, 1927; Skinner, 1938; Woodworth & Thorndike, 1901). This
basic form of learning is essential to the survival of any living being because it
allows them to adaptively respond to different cues and to effectively navigate the
environment. I propose that the core prediction motive is the key motivational force
driving people’s ability to understand and predict events, and that it is therefore of
prime importance for survival, well-being, and growth. It enables people to make
sense of past events and to build new knowledge and skills to master future events.
For example, experience might teach someone that if they drink too much red wine,
then they will get a hangover or, if they touch a hotplate, then this will lead to
burns.

Further, I suggest that the core prediction motive consists of two sub-motives:
The motivation to seek meaning and the motivation to obtain knowledge. First,
people may ask why and how an event happened, and thus construct more elab-
orate models about how the world works (e.g., prototypes, stereotypes, ideologies,
culture). I refer to this as the motivation to seek meaning. Second, humans have
the, relatively unique, capacity to develop complex models of how the world works

(e.g., more complex if-then rules, mathematical models of the world), which I refer
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to as the motivation to obtain knowledge. The meaning and knowledge motives
significantly differ from each other in nature: While the motivation to seek meaning
tends to be biased, the motivation to seek knowledge tends to be accuracy-driven,

as I elaborate next.

7.1.3 Biased versus Accuracy-driven Information

Processing

I hypothesise that the core prediction motive can at times be biased and at
other times accuracy-driven, depending on which motive it is driven by (i.e., to
seek meaning or obtain knowledge). Although a significant amount of psychological
research suggests that people tend to engage in motivated reasoning that serves
their expectancies and helps to protect their ideologies (Jost, Glaser, Kruglanski &
Sulloway, 2003; Kunda, 1990; Nickerson, 1998), it is important to recognise that
individuals are also often motivated to engage in accurate and data-driven inform-
ation processing (Clark, 2013; Stevens & Fiske, 1995). Here I propose that the
motivation to seek meaning is a drive for an internal state or feeling that reality is
ordered and unambiguous. In contrast, the motivation to obtain knowledge refers
to the external world and the desire to make accurate predictions of future events.
For example, if an aspiring entrepreneur desperately clings to a startup business
idea despite abundant evidence suggesting that it is not feasible (e.g., potential in-
vestors declining to invest or the product failing to grow in the relevant market),

then at some point reality will force the entrepreneur to face his or her situation
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The need for predictability External
\L ¢ \L world
Motivation to seek meaning Motivation to seek knowledge
\l, \l, | Psychological
motives
Core prediction motive

Figure 7.1: Overview of the proposed motives constituting the core prediction
motive: the meaning motive and the knowledge motive.

objectively. He or she will have to start making decisions that are based on reality
(i.e., he/ she will need to make sure that he can make a living) rather than based
on his or her subjective (and thus biased) hopes or dreams (e.g., his/her desire to
launch a trailblazing startup). Thus, I suggest that while the biased, defensive style
of information processing (driven by the meaning motive) may produce a sense of
protection and reduce feelings of uncertainty in the short-term, it is open-minded,
unprejudiced cognitive processing (driven by the knowledge motive) that allows
people to better understand and predict events in the long-term. In sum, I propose
that, under the right circumstances, the core prediction motive can powerfully cata-
lyse accuracy-driven (rather than biased) cognitive processes. An overview of the

proposed motives constituting the core prediction motive is presented in Figure 7.1.
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7.1.4 Psychological Reactions to Unexpected Information

and Events

As people pursue goals that fulfill their needs (e.g., a student reads a book to
acquire knowledge), they build mental representations of their experiences that rep-
resent their expectations or beliefs about the world (e.g., said student learns that
women are underrepresented in the tech industry; Dweck, 2017). However, these
expectations and beliefs are not always confirmed. For instance, as discussed in the
preceding chapters, in today’s increasingly socially and culturally diverse societies
new, cross-cutting forms of diversity are emerging that disconfirm and even erode
traditional stereotypes. There are examples of female chief executives spearheading
big technology firms, Muslims advocating liberal values such as abortion rights, dis-
abled people winning sports competitions, Catholics coming out as gay, or success-
ful startup founders who dropped out of university. Other examples of events that
disconfirm expectations include politicians or political parties surprisingly winning
elections despite polling forecasts predicting otherwise (e.g., the election of Donald
Trump as president of the USA in 2016), computer programs surprisingly beating
humans at board games (e.g., in 2016 AlphaGo became the first computer program
to beat a human professional Go player), financial or economic crises unexpectedly
breaking loose (e.g., the financial crisis of 2007-2008), or unexpected natural cata-
strophes wreaking havoc (e.g., the 2017 Atlantic hurricane season shattering many

Caribbean islands).
For many decades, scientists have documented the aversive psychological and
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physiological consequences of events or stimuli that violate expectations (Batson,
1975; Bruner & Postman, 1949; Cooper & Jahoda, 1947; Elliot & Devine, 1994;
Harmon-Jones, 2000; Killian, Festinger, Riecken & Schachter, 1957; Plaks, Grant &
Dweck, 2005; Proulx, Inzlicht & Harmon-Jones, 2012; Topolinski & Strack, 2015).
Across these paradigms, researchers have viewed expectancy violations as precursors
to stress, negative affect, and defensive cognitive processing. Some also have argued
that expectancy violations evoke threat-relieving responses, which involve an array
of palliative compensation efforts, such as assimilation (reinterpreting experiences to
be consistent with expected relationships) or affirmation (committing to alternative
expected relationships; Proulx et al., 2012).

I propose that this focus on the potentially threatening nature of unexpected
events and stimuli illuminates only one possible—albeit important——mechanism
through which people respond to expectancy violations. Specifically, I aim to sup-
plement the traditional and somewhat negative research focus with a more recent,
more positive perspective, which is that, under certain circumstances, expectancy
violations can be powerful drivers of positive affect and enhanced cognitive flexibility
(Crisp & Meleady, 2012; Crisp & Turner, 2011; Goclowska et al., 2017a; Goctowska
et al., 2017b; Ritter et al., 2012; Ritter et al., 2014). Understanding when and why
people respond positively versus negatively to expectancy violations can help to
provide some answers to important questions such as: How do humans respond and
adapt to deviations from the status quo? And how can we promote more adaptive
behaviours in response to unexpected information and events?

In an effort to provide this understanding and answer these questions, I propose

186



7.1. Introduction

an integrative theory based on a synthesis of a variety of research programs ran-
ging from work in psychophysiology (e.g., Blascovich, Mendes, Tomaka, Salomon,
& Seery, 2003; Tomaka, Blascovich, Kibler, & Ernst, 1997), affective science (e.g.,
Bartholow, Fabiani, Gratton, & Bettencourt, 2001; Bettencourt & Manning, 2016;
Gross, 1998); motivation science (e.g., Kleiman & Hassin, 2013; Litman, 2008; Lit-
man & Spielberger, 2003), positive psychology (e.g., Fredrickson, 2001; Fredrickson
& Branigan, 2005), cognitive science (e.g., Noordewier, Topolinski, & Dijk, 2016;
Proulx et al., 2012; Ritter et al., 2012), diversity science (e.g., Crisp & Turner,
2011, Crisp & Meleady, 2012, Goctowska, Damian, & Mor, 2017b, and personal-
ity psychology (e.g., Goclowska, Baas, Elliot, & De Dreu, 2017a). My integrative
theory suggests that expectancy violations have much broader affective, motiva-
tional, cognitive, and behavioural effects than previously assumed and can, in many
cases, have positive outcomes. The integrative theory, which I term Expectancy

Regulation Theory (ERT), is summarised in Figure 7.2.

The remainder of this review is presented in four parts. First, expectancies
and expectancy violations are defined and disambiguated, in order to locate these
constructs in the context of related ideas and psychological theories. Second, the key
hypotheses derived from ERT are described and current evidence in support of the
theory, as well empirical gaps to be addressed, are summarised. Third, the ERT’s
theoretical relationship with existing models and theories is critically discussed.
Lastly, directions for future research on the psychological adaptation to unexpected

information and events are proposed.
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Figure 7.2: Schematic presentation of Expectancy Regulation Theory (ERT). Dotted
arrows represent flexible pathways that can be influenced by individual or contextual
variables.
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7.2 Definitions and Disambiguations

7.2.1 Definitions

FExpectancies can be defined as assumptions or hypotheses about the world that
guide effective behaviour. For example, stereotypes are expectancies about social
groups, and while they may or may not accurately reflect reality (Judd & Park,
1993), they are heuristics that help individuals cognitively organise their experi-
ences (Fiske & Taylor, 1991; Kahneman & Tversky, 1973). Expectancies may be
general (e.g., pertaining to societal norms or general physical laws such as gravity)
or particular (e.g., pertaining to specific individuals or interactions; Burgoon, 1993).

Ezpectancy violations are stimuli or events that contradict people’s assumptions
about the world. Specifically, I define expectancy violations as events or stimuli
that deviate from enduring (i.e., global) or activated (i.e., situational) cognitive
schemata (Schiitzwohl & Reisenzein, 1999). Put differently, expectancy violations
are information or events that people did not predict and they can thus create
uncertainty (Mendes et al., 2007). Expectancy violations are related to constructs
like cognitive dissonance (Festinger, 1957), uncertainty (Hogg, 2007; McGregor,
Zanna, Holmes & Spencer, 2001), ambivalence (Nordgren, van Harreveld & van der
Pligt, 2006; Thompson, Zanna & Griffin, 1995), and novelty (Berlyne, 1954; Forster,
Marguc & Gillebaart, 2010), yet they are conceptually distinct. In what follows, I

briefly review and disambiguate these related constructs.
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7.2.2 Disambiguations
7.2.2.1 Cognitive Dissonance

In 1957, Leon Festinger published A Theory of Cognitive Dissonance and sparked
a wealth of research. The key tenet of the theory holds that inconsistent but mutu-
ally relevant elements of knowledge (i.e., “cognitions”) produce a state of discomfort
(termed “dissonance”), which people strive to alleviate. Festinger conceptualised
“cognitions” broadly, as “any knowledge, opinion, or belief about the environment,
about oneself, or about one’s behaviour” (Festinger, 1957, p. 3). The notion of
inconsistent cognitions is conceptually equivalent to the construct of expectancy vi-
olations because both involve a contradiction between at least two cognitions about
oneself or the world; however, the idea of expectancy violations is broader than that
of inconsistent cognitions because it can refer to unexpected events and stimuli that
occur outside the person—e.g., meeting a Harvard-educated carpenter. However,
dissonance is clearly one consequence of expectancy violations, and there is evid-
ence to suggest that it can be reduced by engaging in defensive (Proulx et al., 2012;
Randles, Inzlicht, Proulx, Tullett & Heine, 2015) as well as open-minded processes

(e.g., McFalls & Cobb-Roberts, 2001).

7.2.2.2 Uncertainty

According to Wilson (1973), uncertainty is a feature of all situations that in-
volve innovation, novelty, ambiguity, complexity, or risk. Shafir and Tversky (1992)

provide a narrower definition of uncertainty as “disjunctions of possible states: either
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one state will obtain, or another” (pp. 449-450). In yet another definition, Downey
and Slocum (1975) postulate that uncertainty can be defined as “a state that exists
when an individual [engages| in directed behaviour based upon less than complete
knowledge (...)” (p. 571). These different definitions seem to contain one common
element: Uncertainty implies that there is a discrepancy or gap in the available
information. As such, uncertainty can, but need not follow from expectancy viola-
tions. For example, if I grew up being poor, then I might experience a persistent
sense of uncertainty, but this type of uncertainty will be relatively predictable and

therefore not constitute a violation of my expectancies.

7.2.2.3 Ambivalence

Ambivalence is defined as the co-existence of positive and negative evaluations
of an attitude object (Nordgren et al., 2006). Because ambivalence constitutes a re-
sponse to an attitude object, and because attitude objects can violate expectancies,
it follows that people can experience ambivalence with respect to attitude objects
that violate their expectancies. For example, if someone lives in a democratic coun-
try and thinks that democratic processes should be promoted (e.g., voters should
be educated about politics), but in the most recent election some democratic prin-
ciples were violated (e.g., it was found that some politicians had manipulated the
election process), then this person may feel ambivalent about the state of demo-
cracy in their country. Ambivalence is conceptually similar to cognitive dissonance
and uncertainty because it is preceded by a cognitive discrepancy——the difference is

that, while ambivalence follows from a discrepancy within an attitude (i.e., an intra-
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attitudinal discrepancy), cognitive dissonance and uncertainty often result from dis-
crepancies between attitudes (van Harreveld, Nohlen & Schneider, 2015) or between
attitudes and behaviour (e.g., a person might have positive attitudes toward demo-
cracy, but not vote), or the outcomes of behaviour (the candidate who wins an elec-
tion was not expected to do so). Also, note that people can be ambivalent about a
topic and at the same time be certain about this ambivalence, which supports the

idea that ambivalence and uncertainty are distinct constructs.

7.2.2.4 Novelty

Lastly, the concept of novelty is conceptually related to the idea of expectancy
violations; however, it is not equivalent to it. Novelty is commonly defined as
something that has not been previously experienced and therefore something that
people are not familiar with (e.g., see Forster, Marguc, & Gillebaart, 2010; Zajonc,
1998). But experiences do not have to be novel to violate expectancies. For example,
someone might be aware that men can work as midwives or kindergarten teachers,
yet they may still be surprised to actually meet a male midwife at a hospital. This
means that expectancy violations are context-specific, such that expectations might
get challenged even if people have knowledge about a domain (i.e., familiarity).

Taken together, the preceding sections helped establish conceptual clarity and
theoretical boundaries by (1) defining expectancy violations and (2) specifying how

they are similar to and distinct from related constructs.
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7.3 Hypotheses Derived from ERT

Hypothesis 1: The core prediction motive supersedes other motives.

The first key hypothesis of ERT is that the core prediction motive is an ever-
present motivational force so critical to human cognition and behaviour that it
supersedes other motives, but at the same time is fuelled by secondary motives
(namely, the motivations to seek meaning and obtain knowledge; see “1. Under-
lying motives” in Figure 7.2). Because the very survival of any organism depends
on the ability to predict events (Clark, 2013; Hohwy, 2014), I suggest that the core
prediction motive is even more fundamental than other needs, such as the needs
for acceptance, connectedness, and competence. More precisely, the needs for ac-
ceptance and/or competence are highly unlikely to manifest themselves without a
basic need to predict. For example, if a person cannot reliably link basic cause and
effect, then he or she cannot know whether certain behaviours (e.g., hard work) are
likely to promote acceptance or competence. As a result, striving for acceptance
or competence without the ability to predict likely outcomes will quickly become
futile. Therefore, the core prediction motive is predicted to supersede other basic
psychological motives and needs. Future research could test this hypothesis by using
measures like the EMMM (exploratory measure of multiple motives; Rubin, 2017),
which allows to juxtapose a range of psychological motives and to draw inferences

about the relative importance of different motives for psychological phenomena.

Hypothesis 2: The core prediction motive drives the cognitive monitoring
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system.

According to ERT, the core prediction motive fuels a cognitive monitoring system
comprising two sub-systems (see “2. Perception” in Figure 7.2). Drawing on dual
process theories in other domains (Crisp & Meleady, 2012; Evans, 2008; Kahneman,
2012; Kahneman & Tversky, 1973; Strack & Deutsch, 2004), I propose that these
two sub-systems, termed system 1 and system 2, operate on a processing continuum
ranging from quick and heuristic processing to slow and reflective processing. More
precisely, system 1 represents the default mode of processing that helps people
to maintain their models of how the world works (e.g., stereotypes, scripts) by
operating in an automatic and unconscious fashion. In contrast, system 2 represents
a slower, more deliberative and conscious mode of processing that helps people to
understand stimuli and events, especially those that do not conform to existing
models. Typically, system 1 operates when people engage in routine activities, such
as reading simple sentences or driving a car on an empty street. System 2 operates
when more focused attention is needed, for example when studying for an exam or
trying to understand why a friend is upset.

Some evidence for the idea that the core prediction motive is a driving force
of cognitive processing can be found in early research testing attribution theory
(Heider, 1958; Heider & Simmel, 1944; Jones & Davis, 1965; Kassin, 1979; Kelley,
1967; Leary et al., 2017; Mcarthur, 1972). For example, Heider and Simmel (1944)
asked participants to interpret a film showing geometric figures moving in various

directions and at various speeds. The researchers found that participants generally
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described the movements in terms of human intentions and motives, thus making
interpretations of cause and effect rather than merely describing the events. While
reviewing research on attribution theory is beyond the scope of this chapter, it
shall suffice to say that extant research demonstrates that people have an intrinsic
need to understand and explain the causes of behaviour and events (e.g., Kelley,
1973; Kelley & Michela, 1980). Future research needs to test whether it is the core
prediction motive that drives the cognitive monitoring system (i.e., the operation of

systems 1 and 2), or whether other basic motives and/or needs are involved.
Hypothesis 3: System 2 monitors system 1.

The third hypothesis derived from ERT is that system 2 monitors system 1 and
overrides it when necessary, for example when an unexpected event happens or new
and surprising information cannot be readily reconciled with existing knowledge
(see “3. Attention” in Figure 7.2). In other words, system 2 helps people to realise
that one or more of their expectations have been violated, or that they have made a
prediction error. For example, if someone travels to a new culture (e.g., India) and
tries to indicate their polite refusal to an offer by shaking their head (as is common
in Western cultures), they are likely to discover that their head shaking has the
opposite effect to the one that they intended. This is because in India headshaking
is considered an affirmation, so it will be assumed that the traveller is accepting
the offer even though they meant to refuse it. Only by experiencing the unexpected
consequences of their actions will the traveller be able to realise that their initial

expectancies have been violated, leading system 2 to be activated. If, however, there
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is no explicit or implicit feedback then they are unlikely to realise that their original
assumption was misguided, and so they will likely continue to operate based on her
original assumption(s)—i.e., in accordance with system 1.

The hypothesis that the perception of, and attention to, the expectancy violation
is necessary in order for it to shift the mode of processing is consistent with a
host of research showing that expectancy violations invoke physiological arousal
that alerts the individual to the unexpected stimulus or event (Burgoon, 1993;
Dickter & Gyurovski, 2012; Jussim, Coleman, & Lerch, 1987; Norman & Shallice,
1986; see also Sokolov, Spinks, Néatédnen, & Lyytinen, 2002 for an overview of
research on the orienting response). Furthermore, the prediction that an overarching
system monitors the relation between the world and the person’s expectancies and
signals discrepancies (i.e., events and stimuli that violate these expectancies) is
consistent with research on the experience of surprise, a marker of the extent to
which expectancy violations command attention (Horstmann, 2015; Noordewier &
Breugelmans, 2013; Schiitzwohl & Reisenzein, 1999). Finally, this hypothesis is
in line with developmental research on the experience of surprise. For example,
research by Camras et al. (2002) showed that infants were judged to be more
surprised and interested when they were presented with an event that violated their
expectations (i.e., when a toy was covertly switched) as compared to an event that
they had previously experienced and presumably came to expect. In sum, ERT
predicts that when unexpected information is encountered, system 2 initiates a
process that, at its best, helps challenge and revise existing intuitions (see also

Meleady & Crisp, 2014). But how exactly does it do so?
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Hypothesis 4: Motivation and capacity determine psychological responses

to expectancy violations.

The fourth hypothesis derived from ERT is that, upon having noticed the expect-
ancy violation, individuals’ (1) motivation and (2) capacity determine how they deal
with the expectancy violation (see “4. Motivation and capacity” in Figure 7.2). The
extent to which an expectancy violation catalyses somebody’s motivation to deal
with the event can depend on many different individual and contextual variables,
and interactions thereof. In the following, I decompose this general hypothesis into

three more specific sub-hypotheses.

Hypothesis Ja: People need to be (appropriately) motivated in order to

effectively deal with expectancy violations.

Given that the core prediction motive is assumed to trump all other possible
motives, I reason that people’s motivation to deal with an expectancy violation is
primarily determined by the extent to which it disrupts their predictive ability. That
is, if a new piece of information or an unexpected event implies that a person’s work-
ing model of the world is substantially flawed and therefore presents a threat to their
ability to navigate their environment, then it is likely that they will be motivated
to cognitively process this expectancy violation. Thus, I hypothesise that people
may be particularly motivated to attend to and process expectancy violations in-
dicating that they may lose something important to them. In the case of CSTs, one

would not typically expect that they significantly disrupt people’s predictive ability
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because most of the time they represent conjunctions of already known categories.
It appears that entirely novel and unexpected categories, developments, or events
(e.g., space travel) are most likely to motivate people to pay attention to expect-
ancy violations. However, the results from Chapter 5 on NFC as a moderator of
the effects of exposure to CSTs on cognitive reflection raise a caveat: They seem to
indicate that too much cognitive motivation may potentially be counter-productive.
Thus, because there seems to be a desirable ‘sweet spot’ that may be most condu-
cive to coping with expectancy violations, it is suggested that people need to be
appropriately motivated in order to effectively deal with expectancy violations.
Hypothesis 4a is broadly supported by decades of research on primary ap-
praisal in potentially stressful situations, suggesting that individuals first evalu-
ate the nature and degree of risk that a situation presents (Lazarus & Folkman,
1987; Tomaka, Blascovich, Kelsey & Leitten, 1993). A wealth of research has fur-
ther demonstrated that threatening stimuli and outcomes are surprising and thus
help prioritize attention (Mogg et al., 2000; Notebaert, Crombez, Van Damme, De
Houwer, & Theeuwes, 2011; Schiitzwohl & Borgstedt, 2005; for an overview see
Jonas et al., 2014). That is, attending to events that violate expectancies and are
potentially threatening is of obvious importance to survival and well-being.
Considerable research also suggests that losses are psychologically more powerful
than gains (Kahneman, Knetsch, & Thaler, 1991; Tversky & Kahneman, 1991; see
also Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001), lending support to Hypo-
thesis 4a. To give a concrete example, typical experiments examining loss aversion

show that people generally prefer avoiding losses (e.g., losing $5) as compared to
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making equivalent gains (e.g., gaining $5). Taken together, it follows that the more
an expectancy violation indicates that people may lose something they value, the

more motivated people will be to deal with it.

Hypothesis 4b: People need to have sufficient capacity in order to effect-

wely deal with expectancy violations.

In addition to people’s motivation to process the expectancy violation, I predict
that people’s resources, or capacity, to deal with the expectancy violation determines
their subsequent psychological responses. Here, capacity refers to sufficient resources
for executive functioning (i.e., higher order cognitive operations that are involved
in the planning, execution, and regulation of behaviour; Baddeley, 1996; Baddeley
& Hitch, 1974; Norman & Shallice, 1986). While the core prediction motive is
the key driver behind people’s motivation to make sense of unexpected information
or events, it less obvious how it relates to their capacity or the resources that they
have available to process the expectancy violation. I propose that the core prediction
motive is largely independent of people’s capacity to cope with unforeseen events,
yet this does not detract from the general importance of the person having capacity
or adaptive resources at their disposal when dealing with unexpected information
or events.

Research on appraisal theory (Lazarus, 1991; Lazarus & Folkman, 1987) sup-
ports this idea, by stressing the importance of adaptive resources (e.g., good health,
problem-solving skills, positive beliefs, social skills, social support, material re-

sources) in the face of stressors. For example, imagine that someone unexpectedly
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loses their job, which substantially undermines their ability to plan and predict their
life. Arguably, they would have at least the following three options: they may (1)
feel indifferent (e.g., the person did not enjoy the job or suffers from depression), (2)
feel threatened and become defensive (e.g., trying to save their job somehow), or (3)
if they have sufficient capacity they may feel challenged and try to find creative ways
out of the precarious situation (e.g., by applying for new jobs). If people lack the
physical resources to engage in executive functioning, then they will not be able to
plan and regulate their behaviour effectively in response to unexpected information
and events. Thus, people’s capacity to deal with expectancy violations is hypothes-
ised to be a critical determinant of how they cope with unexpected information or
events. Future research is needed to test the reliability and generalisability of this

predicted effect in diverse contexts and samples.

Hypothesis 5: Indifference versus threat versus challenge may follow de-
pending on the capacity and motivation available to deal with the expect-

ancy violation.

The fifth hypothesis derived from ERT is that expectancy violations can prompt
one of three responses—indifference, threat, or challenge (see “5. Affective-
motivational states” in Figure 7.2). Whereas the threat response is characterised by
negative affective-motivational states (e.g., feelings of fear, stress, shame, defeat),
the challenge response involves positive or mildly negative affective-motivational
states (e.g., feelings of curiosity, awe, wonder, confidence), and an indifference re-

sponse tends to involve neutral or negative affective-motivational states (e.g., feel-
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ings of disinterest, boredom). ERT proposes that, which of the three responses
is triggered depends on individuals’ motivation and capacity to deal with the ex-
pectancy violation, which in turn are determined by certain individual difference
variables and/or situational circumstances. Below (under Hypothesis 6), I review
examples of moderators in order to help explain when people respond to unexpected
events with indifference, a threat response, or a challenge response. However, for

now the processes described can be distilled into three predictions (5a, 5b, and 5c¢).

Hypothesis 5a: An indifference response and neutral/negative emotions

can follow as a result of expectancy violations.

ERT predicts that insufficient motivation to deal with an expectancy violation
(regardless of the person’s capacity to do so) will typically result in indifference.
Specifically, individuals who are able but not motivated, or neither motivated nor
able, to make sense of the expectancy-violating event, will show an indifference
response and experience neutral or negative affective-motivational states (e.g., dis-
interest, distraction, boredom). While I am not aware of research that directly tests
this prediction, emerging research on some of the hypothesised indifference states,
such as boredom, implicitly supports ERT. For example, research on the experi-
ence of boredom suggests that “feeling unchallenged” and perceiving activities as
“meaningless” are central characteristics of boredom, setting it apart from other
emotions and implying that the bored person is typically not sufficiently engaged

with his or her present situation (van Tilburg & Igou, 2012). Future research needs
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to test directly whether expectancy violations under certain conditions can trigger

an indifference response.

Hypothesis 5b: A threat response, negative emotions, and defensive cog-

nitive processing can follow as a result of expectancy violations.

ERT further predicts high motivation but low capacity to deal with an expect-
ancy violation will likely result in a threat response. More precisely, individuals
who are motivated but not able to make sense of the expectancy-violating event
will experience negative affective-motivational states (e.g., fear, stress, vigilance,
shame) and ultimately, engage in cognitively defensive cognitive processing (e.g.,
assimilation or affirmation of existing meaning frameworks; Heine, Proulx, & Vohs,
2006; see “6. Cognitive correlates” in Figure 7.2). More precisely, I reason that, in
such a context, existing schemata will predominantly guide individuals’ judgment
and behaviour (Crisp & Turner, 2011), which serves the goal of buffering the self
against the threat by any means possible.

Indeed, a substantial body of research, synthesised by the meaning maintenance
model (Heine, Proulx & Vohs, 2006; Proulx & Inzlicht, 2012), suggests that people
naturally seek to generate and maintain a sense of meaning (defined as a system of
expected relations, Heine, Proulx, & Vohs, 2006). However, if their sense of meaning
is threatened, then they will seek to reaffirm meaning in related or even unrelated
domains. For example, it has been found that people who are reminded of their
mortality are more prejudiced against unrelated outgroups (McGregor et al., 2001),

protect cultural icons (Greenberg, Porteus, Simon, Pyszczynski & Solomon, 1995),
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and start believing more intensively in supernatural agents (Norenzayan & Hansen,
2006). Furthermore, extensive research on self-affirmation suggests that threats to
the self, such as negative social comparisons or cognitive dissonance, can be offset
by self-affirming one’s values (Steele & Liu, 1983; Tesser, 2000; Tesser, 2001; Tesser
& Cornell, 1991).

While there has been extensive research on physiological threat responses and
the affective states that they trigger (Blascovich, Mendes, Tomaka, Salomon &
Seery, 2003; Tomaka et al., 1993; Tomaka, Blascovich, Kibler & Ernst, 1997), there
has been very little research directly examining the question whether or not unex-
pected events, by triggering threat states, lead to defensive processing. One rare
example of such research is the work by Mendes et al. (2007), who examined the
physiological responses during social interactions with people who violated expect-
ations. In the first two experiments, participants either interacted with White or
Latino confederates who either confirmed or contradicted common stereotypes (i.e.,
they were described as either high or low on socio-economic status, SES). The re-
searchers found that participants who interacted with counter-stereotypical partners
(i.e., Latino partners high in SES, or Whites low in SES) exhibited cardiovascular
responses consistent with threat, they showed poorer task performance, and they
manifested negative and defeat-related behaviour. In a third experiment, Mendes
and colleagues conceptually replicated this finding by having participants interact
with Asian or White confederates who spoke with expected or unexpected accents.
Again, participants who interacted with counter-stereotypical individuals exhibited

a physiological threat response and poorer task performance as compared to par-
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ticipants who interacted with stereotypical partners. Remarkably, the same effect
was found when the counter-stereotypical partner was positively surprising. This
research lends support to the idea that a physiological threat response will likely
lead to defensive cognitive processing. However, these experiments have several
limitations. The conclusions drawn from the work by Mendes et al. (2007) are
constrained to the extent that the experiments included tasks that constituted a
motivated performance situation—i.e., tasks that were goal-relevant and required
instrumental cognitive responses. This may have put some demand on participants
and consumed cognitive resources from the outset and as a result, participants may
potentially have become anxious about their performance. It then seems plausible
that——on top of this baseline demand——participants experienced an interaction
with a counter-stereotypical stranger as threatening, rather than challenging. Par-
ticipants might also have felt the need to compete with their interaction partners
while working on the tasks, which may have further increased the likelihood that
they felt threatened. Future research is required confirm the replicability and gen-
eralisability of the finding that expectancy violations can prompt a threat response,

which in turn leads to cognitively defensive processing.

Hypothesis 5c: A challenge response, positive emotions, and open-
minded cognitive processing can follow as a result of expectancy viola-

tions.

What happens when individuals are sufficiently motivated and able to engage

with the expectancy-violating event? ERT predicts that, under these circumstances,
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expectancy violations can lead to a psychological challenge response, which entails
positive or mildly negative affective-motivational states (e.g., interest, curiosity,
awe, wonder, confusion) and ultimately leads to cognitively expansive cognitive
processing (see “6. Cognitive correlates” in Figure 7.2; Crisp & Turner, 2011; Fre-
drickson, 2001; Goclowska, Baas, Elliot, & De Dreu, 2017a; Kleiman & Hassin, 2013;
Ritter et al., 2012). That is, the individual will be more likely to update existing
schemata and generate new ones in order to make sense of the expectancy violation
(Crisp & Turner, 2011), which can even take place in unrelated domains. In sup-
port of this idea, Ritter et al. (2012) explored the effects of diversifying experiences
(defined as the active involvement in an unusual event) on cognitive flexibility. In
one experiment, Ritter and colleagues found that actively experiencing complex,
unusual, and unexpected events in a virtual reality environment increased parti-
cipants’ cognitive flexibility in an unrelated creativity task. In a second experiment,
Ritter and colleagues observed that participants who experienced minimal schema
violations (i.e., the reversal of steps of a simple everyday activity like preparing a
sandwich) again displayed enhanced cognitive flexibility on an unrelated creativity
task. Similarly, in cross-cultural contexts it has been found that people who were
reminded of disorienting cultural experiences while living abroad demonstrated im-
proved creative problem solving (Maddux, Adam & Galinsky, 2010) and research has
demonstrated that people who were reminded of their own mortality drew T-shirt
designs that were judged to be of higher artistic quality—but only if they had a
low need for structure (Routledge & Juhl, 2012). Lastly, two studies examining the

cognitive effects of awe demonstrated that participants who had just completed an
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awe-induction task (awe was defined as an experience that challenges the person’s
frame of reference, akin to expectancy violations), were less persuaded by mes-
sages containing weak arguments (Griskevicius, Shiota & Neufeld, 2010). Overall,
it seems clear that expectancy-violating experiences can often promote systematic
processing, cognitively expansive processing, and even the “wholesale assembly” of
new meaning frameworks (Proulx & Inzlicht, 2012). But while there is work on
the effects of expectancy violations on cognitive processes (e.g., cognitive flexibility
and creativity), I am not aware of any work directly linking psychological challenge
states to cognitive flexibility and creativity. In part this is because the literature
on expectancy violations has predominantly examined whether or not expectancy
violations lead to threat, and disregarded the possibility that they may lead to a
challenge response. Future research should directly test the idea that when there is
sufficient motivation and capacity to deal with an expectancy violation, people can
experience a challenge response and consequently engage in open-minded cognitive
processing.

Lastly, recall the research by Mendes et al. (2007) described earlier, which
featured participants who interacted with counter-stereotypical individuals. What
would happen if, for example, the competitive nature of the experimental situation
was reduced (by removing the cognitive performance task), and if threat versus
challenge states were measured while participants were getting to know each other?
ERT would predict that this experimental setup would engender interest and curi-
osity in participants who interact with expectancy-violating partners (as compared

to those who interact with expectancy-confirming partners), and therefore promote
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a challenge response. Future research is needed to test this idea.

Hypothesis 6: Different traits and states can determine whether indif-
ference versus threat versus challenge follow as a result of expectancy

molations.

ERT proposes that the determinants of indifference versus threat versus challenge
in response to expectancy violations can be related to individual trait and state
differences as well to contextual or situational differences. In this section, I review
individual differences in epistemic motivation (i.e., need for structure/closure and
need for cognition) in order to provide empirical examples of how these variables
can potentially be determinants of indifference versus threat versus challenge.

Individual differences in epistemic motivation, more specifically personal need for
structure / closure and need for cognition, have been shown to play an important role
in people’s responses to expectancy violations. Need for structure refers to individual
differences in the tendency to create and use abstract mental representations (e.g.,
schemata, scripts, attitudes, and stereotypes) that are simplified generalisations
of previous experiences (Neuberg & Newsom, 1993). Need for closure is closely
related and is defined as the motivation to achieve “an answer on a given topic, any
answer, (...) compared to confusion and ambiguity” (Webster & Kruglanski, 1994,
p. 1049). Because need for structure and need for closure are highly correlated
(e.g., Leone, Wallace, & Modglin, 1999) T will use the terms interchangeably. Need
for cognition is defined as an individual’s tendency to engage in and enjoy effortful

cognitive activity (Cacioppo et al., 1996) and is conceptually distinct from need for
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structure / need for closure. For example, Neuberg and Newsom (1993) report only
a weak, negative correlation between need for cognition and need for structure, and
therefore conclude that these constructs are orthogonal. More precisely, need for
cognition represents preferences for the amount of cognitive activity, whereas need
for structure represents preferences for the desired outcome of any given cognitive
activity. Both individual differences are likely to shape how people respond to

expectancy violations.

Hypothesis 6a: Need for structure / need for closure moderates the psy-

chological effects of expectancy violations

The role of need for structure / need for closure in shaping people’s responses to
events and stimuli that violate their expectancies has been investigated in various
programmes of research. For example, Vess, Routledge, Landau, and Arndt (2009)
tested the effect of mortality salience on people’s perceptions of life’s meaning. The
researchers found that individuals high (vs. low) in need for structure viewed life as
more meaningful after being reminded of death and a tendency to defend their be-
lief systems. In contrast, participants low (vs. high) in need for structure perceived
life to be less meaningful after being reminded of their own mortality. Importantly,
people low in need for structure resolved the lack of meaning by being more willing
to explore novelty (e.g., increased interest in documentaries that presented altern-
ative perspectives to culturally relevant topics), which in turn led them to affirm
the meaningfulness of their own lives. Through the lens of ERT, these responses

closely resemble the psychological threat versus challenge responses outlined earlier:
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That is, while participants high in need for structure displayed defensive reactions
and thus presumably felt threatened, it appears that participants low in need for
structure, given their openness to exploring novelty, displayed a challenge response.

In a different line of research, Goctowska, Baas, Crisp, and De Dreu (2014) ex-
amined the influence of social schema violations (e.g., a female mechanic, an astro-
naut on the beach, an Eskimo in a desert) on divergent thinking (defined as flexible
switching among a broad range of categories). The authors discovered that expos-
ure to social schema violations promoted creativity among participants low in need
for structure, but impeded creativity among participants high in need for structure.
Again, this finding is consistent with ERT because it appears that individuals high
in need for structure experienced either indifference or psychological threat, whereas
individuals low in need for structure appeared to experience psychological challenge.
However, note that Goctowska et al. did not measure indifference/threat/challenge
states in their studies, so this interpretation remains speculative.

Consistent with the above findings, Kruglanski, Pierro, Mannetti, and De Grada
(2006) summarise evidence showing that a high need for closure leads to in-group
favouritism, rejection of deviates, and resistance to change. In one experiment,
Kruglanski and Webster (1991) tested the hypothesis that individuals high in need
for closure would be more likely to reject the opinions of those who threatened to un-
dermine group consensus. They manipulated need for closure, and asked groups of
university students to reach consensus on a case involving compulsory drug testing
(at the time, the majority opinion was in favour of drug testing for campus ath-

letes). One confederate advocated the majority opinion, while another confederate
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argued against testing. The results of this and follow-up experiments indicated that
increased need for closure resulted in a stronger tendency to downgrade or reject the
opinion that deviated from the consensus. Thus, it appears that individuals high in
need for closure are more easily disturbed when social norms are violated (see also
Fu et al., 2007).

In sum, the findings described above lend indirect support to ERT. They tentat-
ively suggest that (chronic or temporarily induced) high need for structure / closure
may predispose individuals to respond to expectancy-violating events and stimuli
with indifference or psychological threat, which may result in negative affective-
motivational states and defensive cognitive processing. In contrast, individuals low
in need for structure / closure appear to view events and stimuli that violate their
expectations as a psychological challenge with its concomitant positive affective-
motivational states (e.g., openness) and cognitively expansive cognitive processing
(e.g., more creativity). Future research needs to directly test the proposed moder-

ated effects by measuring indifference versus threat versus challenge states.

Hypothesis 6b: Need for cognition moderates the psychological effects of

expectancy violations.

Recent research has examined the role of need for cognition on the cognitive
flexibility of individuals who are exposed to counter-stereotypes (see Chapter 5).
Here, it was predicted that exposure to counter-stereotypes (defined as unusual and
unexpected combinations of social categories) should prompt individuals to think

“outside the box” and make them more cognitively flexible, but only if there is
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sufficient room to be surprised and intrigued (individuals with a low need for cog-
nition represent one such group because they do not typically think about novel or
surprising events). Consistent with this idea, it was found that people low in need
for cognition showed increased cognitive flexibility after being exposed to CSTs (re-
lative to a control condition in which participants were exposed to stereotypical
stimuli), whereas people high in need for cognition showed decreased cognitive flex-
ibility after being exposed to CSTs. From the perspective of ERT, this finding
suggests that participants with a low need for cognition experienced a psychological
challenge response, allowing them to engage in open-minded cognitive processing,
while participants with a high need for cognition experienced self-regulatory fatigue
/ cognitive depletion (Inzlicht & Schmeichel, 2013), which may resemble an indiffer-
ence or a threat response. Again, however, the authors did not measure indifference
versus threat versus challenge states directly, and so this represents an important
direction for future research.

Two further insights from this work are worth highlighting in the present con-
text. First, in Chapter 5 the importance of the intensity of the counter-stereotypical
experiences in determining whether beneficial versus adverse psychological outcomes
result from the experience were explicitly discussed. Specifically, it was proposed
that expectancy violations that are low-to-moderate in intensity (such as imagin-
ing a counter-stereotypical individual) are likely to be experienced as challenging
rather than threatening because they require fewer resources for adaptation. In con-
trast, expectancy violations moderate or high in intensity (such as a highly charged

intergroup encounter) are likely to be experienced as threatening because they re-
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quire more resources in order to be cognitively reconciled (for a similar prediction,
see Goclowska et al., 2017b). Second, Chapter 5 discovered that participants high
in need for cognition displayed lower cognitive performance after being exposed
to CSTs. However, a positive mediation effect was also found, such that parti-
cipants high in need for cognition experienced a psychological state characterised
by surprise, perceived expectancy violation, and cognitive complexity, which in turn
helped boost their performance (similar to participants low in need for cognition).
This result led the authors to speculate that two competing psychological processes
may be at work for individuals high in need for cognition: Specifically, they may feel
intrigued and cognitively challenged, but also (in part, as a result) become cognit-
ively depleted over time. However, the mechanism underlying the positive indirect
effect appeared insufficient to compensate for the negative direct effect on perform-
ance. Taken together then, I would like to highlight the importance of 1) taking
into consideration the intensity of expectancy violations when studying their effects,
and 2) introduce the idea that multiple psychological processes may compete to de-
termine how people respond to expectancy violations. I conclude from the research
reviewed above that it is critical to take into account individual differences that can

shape people’s motivation and capacity to respond to expectancy violations.

Hypothesis 7: Self-reinforcing cycles can perpetuate different cognitive

responses.

ERT makes one final prediction——that there can be self-reinforcing psychological

cycles wherein a psychological threat response is likely to fuel and reinforce defensive
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processes, whereas a psychological challenge response is likely to fuel and reinforce

open-minded processes (see “7. Self-reinforcing cycles” in Figure 7.2).

Hypothesis 7a: Psychological states can reinforce cognitive responses.

As an example, previous research has shown that negative emotions tend to be
cognitively depleting (Morris & Feldman, 1996), and the negative affective states
that characterise the threat response (such as fear and anxiety) have been associated
with narrowed attention and thought-action repertoires (Fredrickson & Branigan,
2005). Depletion and narrowed attention, in turn, are likely to keep individuals
in a threat / defensive mode (cf. research on the psychological effects of scarcity;
Mullainathan & Shafir, 2013; Shah, Mullainathan, & Shafir, 2012). Because in-
dividuals in this mode will feel depleted, they are likely to continue drawing on
existing schemata, be more ego-defensive, and less cognitively flexible. In contrast,
the positive affective states that can characterise the challenge response, such as
interest, curiosity, wonder, and awe, have been associated with a broadened scope
of attention and wider thought-action repertoires (Fredrickson, 2001; Fredrickson
& Branigan, 2005; Fredrickson & Levenson, 1998). This is likely to ease cognit-
ive processing because more diverse information and associations will be accessible
(Greenwald et al., 2002). ERT proposes that the experience of ease will further pro-
mote positive affective-motivational states and thus reinforce the link between the
challenge response and open-minded cognitive processing (for a similar prediction,

see Werner, Milyavskaya, Foxen-Craft, & Koestner, 2016).
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Hypothesis 7b: Psychological traits can reinforce cognitive responses.

Moreover, ERT predicts that individuals with certain traits (e.g., those who
have a high vs. low need for structure) are likely to inadvertently perpetuate their
characteristic affective-motivational states (associated with indifference or threat or
challenge) due to the cognitive and emotional habits that they have developed over
time. Because individual differences such as need for structure are often deeply en-
trenched, indiscriminately relying on one’s dominant response may be maladaptive
and result in suboptimal outcomes. For example, individuals high in need for struc-
ture may have a tendency to respond rigidly and lack creativity, whereas individuals
low in need for structure might display too much cognitive flexibility (Goclowska
et al., 2014). The latter tendency in particular could give rise to a “moral grey
zone” that allows these individuals to justify a variety of situations in a self-serving
manner (Gino & Ariely, 2012; Vincent, Emich & Goncalo, 2013). While I am not
aware of any research testing whether indifference, threat, or challenge responses (as
a result of individual differences) could self-perpetuate, I propose that this question

be tested in future research.

7.4 ERT in the Context of Existing Models and
Theories

ERT is a theory that is inspired by and, in part, built on the core elements of

existing models and theories, in particular the meaning maintenance model (MMM
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Proulx & Inzlicht, 2012), the transactional model of stress and coping (Lazarus &
Folkman, 1987), the CPAG model (Crisp & Turner, 2011), the diversifying exper-
ience model (DEM; Goclowska, Damian, & Mor, 2017b), and the biopsychosocial
(BPS) model of challenge and threat (Blascovich et al., 2003). However, it differs
from these models because it provides a nuanced specification of the antecedents and
consequences of responses to expectancy violations. In contrast to the MMM, ERT
does not assume that expectancy violations are inherently aversive and represent
threats. Instead, ERT postulates that a defensive response to expectancy violations
constitutes only one possible psychological response to expectancy violations. In-
difference/boredom or a psychological challenge response are alternative plausible
psychological states following from expectancy violations. Unlike the MMM, ERT
does not assume that proximal or distal reactions necessarily serve to reduce anxi-
ety, but rather primarily serve to facilitate effective, adaptive behaviour (in line
with Harmon-Jones, Amodio, & Harmon-Jones, 2009). As such, many expectancy
violations are predicted to garner attention, rather than necessarily to arouse anxi-
ety (which emotions are experienced in response to expectancy violations depends
on individuals’ motivation and capacity to deal with the unexpected information or
event). Another difference between the MMM and ERT is that, while the MMM
does not postulate the presence of any particular emotional states (other than anxi-
ety) in response to expectancy violations, ERT makes directional predictions in
line with the biopsychosocial (BPS) model of challenge and threat: A psychological
threat response is predicted to involve negative emotional states (such as fear and

stress) whereas a psychological challenge response is predicted to involve positive
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emotional states (such as interest, curiosity, and awe).

While ERT is at least in part inspired by the transactional model of stress and
coping, it is also different in a number of important ways. For example, the transac-
tional model does not specify what happens if an expectancy violation is perceived
as positive, or what happens if sufficient resources are available to deal with a neg-
ative expectancy violation. Notably, in subsequent work Tomaka et al. (1993) have
supplemented this part of Lazarus’ and Folkman’s theory by establishing that a
psychological challenge response can follow when sufficient resources are available
to cope with the event. However, no comprehensive theory to date has tied together
the psychological antecedents and consequences of expectancy violations (i.e., both
negative and positive psychological consequences).

The CPAG model suggests that social and cultural diversity can promote open-
minded thinking / cognitive flexibility provided that it challenges expectations, and
provided that certain conditions are met (i.e., the perceiver is motivated and able to
engage with the expectancy-violating information), which is consistent with ERT.
Like the CPAG model, ERT also highlights the need to study the effects of expect-
ancy violations over time as this would allow to assess their broader implications
and persistence. However, ERT makes predictions beyond the realm of social and
cultural diversity by accounting for any type of expectancy violation, be it social or
non-social in nature. It also specifies two additional plausible responses to expect-
ancy violations—indifference and threat———thus extending the scope of existing
models. What is more, ERT suggests ways to help people to shift from viewing

expectancy violations (including CSTs) as threatening, to viewing them as chal-

216



7.4. ERT in the Context of Existing Models and Theories

lenging, for example through reappraisal. ERT is domain-general and can thus be
applied to any type of situation involving expectancy violations. Diversity science
is one area that could be fruitfully informed by the theory.

The DEM suggests that the intensity of the expectancy violation (defined as the
extent to which an experience requires cognitive adaptation) and adaptive resources
(such as health, problem-solving skills, social support, material resources) are key
moderators determining threat versus challenge responses following from expect-
ancy violations, which is in line with ERT. However, ERT also suggests that it is
important to consider differences in motivation (e.g., need for structure, need for
cognition) as determinants of the psychological consequences expectancy violations
can prompt. In line with this argument, Goclowska, Damian, and Mor (2017b)
briefly allude to epistemic needs (e.g., need for closure, intolerance of ambiguity) as
potential constraints of when people actually use adaptive resources; however, this
part of the model is not specified in more depth.

Lastly, ERT differs from the BPS model of challenge and threat in two important
ways. First, a novel and central proposition of ERT is that expectancy violations
can be antecedents of both threat and challenge responses. This extends the scope
of the BPS model, which has historically been tested only in motivated perform-
ance situations and has not specified expectancy violations as precursors to threat
or challenge. Specifically, Blascovich and Tomaka (1996) have postulated that goal-
relevance is an important precondition of threat and challenge effects and argued
that challenge and threat appraisals only occur in situations that are goal-relevant

and evaluative. Here I argue that performance situations are a sufficient, but not
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necessary, condition for threat versus challenge responses to occur. That is, threat
and challenge responses are likely to follow from a variety of expectancy violations
that are not goal-relevant or evaluative per se (e.g., see research on social schema vi-
olations and their effects on creative cognition, Goctowska, Baas, Crisp, & De Dreu,
2014). ERT also extends the BPS model of threat and challenge by predicting that
threat responses tend to be followed by cognitively defensive cognitive processing,
whereas challenge responses tend to implicate cognitively expansive cognitive pro-
cessing. To my knowledge, this prediction is novel and has only been partially or
implicitly tested so far. In sum, ERT represents an attempt to incorporate a range

of models and theories as part of one unifying theory.

7.5 Future Research

7.5.1 Reappraisal as a Strategy to Shift Responses

One important question for future research concerns the possibility to reappraise
situations in order to shift from one state (e.g., a threat response) to another (e.g., a
challenge response). From a psychological perspective, it is crucial for the mind to be
flexible, and to be able to reappraise situations in the face of changing circumstances
(Folkman, Lazarus, Dunkel-Schetter, DeLongis & Gruen, 1986; Gross, 1998; Park &
Folkman, 1997). Some evidence indicates that shifting from a threat to a challenge
response may indeed be possible. For example, Alter, Aronson, Darley, Rodriguez,

and Ruble (2010) examined whether reframing threats as challenges could eliminate
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the performance-inhibiting consequences of stereotype threat. The authors found
that reframing math tests as tools to help improve abilities (termed the ‘challenge’
condition)—rather than diagnostic instruments that demonstrate ability (termed
the ‘threat’ condition)——helped both school children and undergraduate students
significantly improve performance in the challenge, but not in the threat condition.
While emotional effects were not measured in these studies, it is very likely that
participants in the challenge condition experienced significantly more positive emo-
tions than participants in the threat condition (Blascovich et al., 2003; Tomaka et
al., 1993). Alter et al. (2010) concluded that “(...) rather than merely dampening
a threat, challenge-framing might recruit a motivational style that instantiates an
adaptive stress-coping mechanism” (p. 170). I agree and propose that challenge
framing may represent an adaptive stress-coping mechanism and hope to see more

research in this area.

7.5.2 The Role of Self-awareness and Meta-cognitive Skills

One interesting question for future research is whether people are able to develop
self-awareness or meta-cognitive knowledge that allows them to regularly recognise
and switch between indifference, threat, and challenge responses to expectancy vi-
olations. Some evidence lends support to this possibility. Cross-cultural research
suggests that people can develop meta-cognitive skills that help them to modify
their behaviour in new contexts (the ability to “cross-culturally code-switch”) in or-

der to accommodate different cultural norms for appropriate behaviour (Molinsky,
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2007). Moreover, if people develop a certain level of self-awareness and appropri-
ate meta-cognitive skills that help them regulate their initial responses to expect-
ancy violations, then this skill could have benefits for their health more generally.
This is because some research suggests that the positive affective-motivational ex-
periences implicated in the challenge response could speed the physical recovery
from the cardiovascular repercussions of negative emotions (Fredrickson & Leven-
son, 1998). To ensure that individuals adapt effectively to unexpected life cir-
cumstances, either through personal introspection or with the help of psychological
interventions (Walton, 2014), it is important that future research explores in more
depth how people can develop self-awareness and self-regulatory skills when faced

with expectancy violations.

7.5.3 Longitudinal Exposure to Expectancy

Violations——What are the Adaptation Trajectories?

Because some types of expectancy violations happen on a repeated basis, an
interesting question arises as to how people adapt to stimuli and events that violate
their expectancies over time. For example, an individual who has lived in a small
village all their life but has recently moved to a big city may be repeatedly exposed
to new and unexpected forms of social and cultural diversity: He or she might
meet a Muslim feminist, work with a hippie lawyer, or make friends with a disabled
athlete. To my knowledge, little work has investigated how people cognitively and

emotionally adapt to expectancy violations over time. One exception is Bettencourt

220



7.5. Future Research

and Manning (2016), who examined how negative expectancy violations about the
quality of life predicted emotionality in breast cancer survivors. The authors found
that the more the patients perceived negative expectancy violations (i.e., agreed
with statements such as “Compared to what I was expecting, the quality of my life
at this time is much more negative”) at earlier time points the more they experienced
negative emotionality (e.g., depression, tension, anger, fatigue) at later time points.
The authors concluded that life-threatening illness may engender chronic negative
emotionality because individuals perceive that the quality of their lives is worse than
expected. However, while this study makes a valuable contribution to the literature
on expectancy violations by examining their longitudinal effects on emotional health,
several questions remain: How exactly did the breast cancer survivors adapt to the
expectancy violations over time? What were their adaptation trajectories, or the
patterns of adaptation? Unfortunately, the index of negative emotionality used
by Bettencourt and Manning subsumes emotions associated with a threat state
(e.g., depression) or a challenge state (e.g., anger) into one composite measure. As
a result, we cannot know whether the patients experienced a threat or challenge
response. With ERT as the theoretical backdrop, future studies would be able
to make predictions and test which emotional, motivational, and cognitive states
expectancy violations trigger over time.

Finally, it is worth noting that emotional and cognitive adaptation to unexpec-
ted events can follow distinct trajectories. For example, it is possible that people
adapt to (some types of) expectancy violations quickly. Consequently, these viola-

tions may have initial emotional or cognitive effects (e.g., surprise, curiosity), but

221



7. EXPECTANCY REGULATION THEORY

their effects may fade relatively fast and not prompt any major psychological down-
stream consequences. This is likely to be the case if the expectancy violations are
low in intensity (e.g., a stranger was born in Japan, grew up in Mozambique, and
has Irish nationality). In contrast, if the expectancy violations are high in intensity
and potentially even repeated in nature (e.g., as might be expected in the case of an
unexpected diagnosis of a chronic disease), then the adaptation trajectory is likely to
differ. Taken together, it is important that future research tests these longitudinal
hypotheses and develops interventions that not only alleviate the negative down-
stream consequences of expectancy violations, but also promote adaptive behaviour

in response to unexpected events.

7.6 Conclusion

It is well established that humans have a basic psychological need to understand
and predict events. However, often people’s predictive ability is disrupted when they
encounter surprising information or experience unexpected events. Existing mod-
els have predominantly focused on the negative and threat-related consequences of
expectancy violations and the potential positive effects have been under-specified,
despite empirical work demonstrating that such effects are possible. Expectancy
Regulation Theory (ERT) is designed to explain how people respond to expectancy
violations and proposes that, when people have sufficient motivation and capacity,
expectancy violations can promote positive affective-motivational states (e.g., in-

terest, curiosity, awe) and cognitively expansive processes that can help to find new
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meanings (e.g., cognitive flexibility and creativity). The theory also points to in-
dividual differences that can influence people’s motivation, capacity, and strategies
helping them to change the way that they respond to stimuli and events that viol-
ate their expectations. My hope is that ERT will stimulate future theorising and
research on expectancy violations and inform interventions that can help people to

cope with——and even benefit from——unexpected events.
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CHAPTER 8

General Discussion

This thesis contributes to the extant scientific literature by providing a program-
matic examination of psychological adaptation to counter-stereotypical diversity,
inwvolving both empirical and theoretical development. The literature reviewed in
Chapters 2, 3, and 4 yielded the directional prediction that exposure to counter-
stereotypes (CSTs), under the right conditions, should enhance domain-general cog-
nitwe flexibility. The empirical work presented in Chapters 4, 5, and 6 provided
evidence to suggest that simple exposure to CSTs may not be sufficient to enhance
cognitive flexibility. However, the experiments reported in Chapter 5 indicate that
people low (but not high) in need for cognition show improved cognitive reflection
after exposure to CSTs. Chapter 6 provided evidence suggesting that repeated ex-
posure to CSTs does not lead to changes in cognitive flexibility, intergroup bias, or
concern for discrimination over time, although effects on surprise were found (as

expected) and exploratory analyses revealed effects on epistemic unfreezing. Finally,
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8.1. Theoretical Background

Chapter 7 presented a new theory (Ezpectancy Regulation Theory, ERT) aiming to
specify the effects of unexpected information and events on affect, motivation, cog-
nition, and behaviour. In this chapter, I summarise (a) the experimental results
and (b) the hypotheses derived from ERT to discuss their theoretical and practical

implications, limitations, and areas for future research.

8.1 Theoretical Background

“And if you help everyone else in your worlds (...) to learn and under-
stand about themselves and each other and the way everything works,
and by showing them how to be kind instead of cruel, and patient in-
stead of hasty, and cheerful instead of surly, and above all how to keep
their minds open and free and curious... Then they will renew enough to
replace what is lost (...).” (Philip Pullman, The Amber Spyglass, 2000,
p. 496, emphasis added)

How do people psychologically adapt to diversity experiences that challenge ste-
reotypes? Chapters 1 to 4 summarised the current state of the literature, irradiating
the theoretical progress made and the empirical challenges ahead. Chapter 1 broadly
delineated possible responses to growing social and cultural diversity comprising
cultural separation, marginalisation, assimilation, and integration. In addition, the
importance of managing rising diversity effectively was discussed. In Chapter 2, so-

cial diversity was conceptualised on a continuum, ranging from ancestral monocul-
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tural societies, pluralistic societies, to modern socially complex societies. The focus
of this thesis was placed on people’s reactions and responses to the latter, rather
complex and cross-cutting type of diversity. CSTs were conceptualised as special
cases of expectancy violations and defined as combinations of social categories that
are perceived as unusual and unexpected, thus bucking contemporary social norms.
Two models—the continuum model of impression formation (Fiske & Neuberg,
1990) and the Categorization-Processing-Adaptation-Generalization (CPAG) model
(Crisp & Turner, 2011)——provided the relevant theoretical backdrop in order to
start answering the question posed at the beginning of this section. The continuum
model of impression formation highlighted two fundamental types of cognitive pro-
cessing that occur when people learn about social others: Category-based versus
individuated processing, which represents a basic assumption made throughout this
thesis. It can be argued that the CPAG model extended Fiske and Neuberg’s model
by postulating that certain types of diversity experiences—i.e., experiences that
challenge stereotypes——can help individuals move away from category-based and
towards individuated processing. According to the CPAG model, this process was
predicted to have both immediate, and longitudinal effects (which were tested in
Chapters 4, 5, and 6): ‘One-shot’ exposure to CSTs was predicted to activate a
cognitively flexible mindset in the situation, whereas repeated exposure to CSTs
was predicted to boost domain-general cognitive flexibility.

After having specified the hypotheses tested in this thesis, various empirical
challenges for the study of counter-stereotypical diversity were discussed. Two

paradigms that ought to be well suited for the study of diversity——the contact
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and the exposure paradigm——were juxtaposed and their suitability for different
settings discussed. The exposure paradigm (defined as learning information about
an outgroup member or counter-stereotypical individual) was deemed more suitable
for contexts that are characterised by high threat or high conflict or both because it
would allow individuals to prepare for an intergroup encounter in a psychologically

safe way, helping to pave the way for direct contact at a later stage.

In light of the prediction that counter-stereotypical experiences can affect
broader cognitive functioning, two types of cognitive functioning were distilled that
are particularly relevant to this thesis: (1) executive functioning (including cognitive
reflection), and (2) cognitive flexibility and creativity. Whereas cognitive reflection
was defined as the ability to resist reporting responses that first come to mind (see
Chapters 4 and 5), cognitive flexibility was defined as the capacity to go beyond
established and mentally accessible ways of thinking in favour of thinking differently

from other people or differently from what is habitual (see Chapter 6).

Chapter 3 briefly recounted the history of the study of CSTs, and Chapter 4
summarised the current status of the literature regarding exposure to CSTs and its
effects on cognitive reflection/flexibility. These latter two chapters provided an over-
view of empirical evidence testing the psychological effects of counter-stereotypical
experiences and thus represented the empirical foundation on which the predictions

in this thesis were built.
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8.2 Summary of Findings

8.2.1 Chapter 4: Experiments 1-8

Chapter 4 presented eight experiments that were designed to conceptually rep-
licate past findings on CSTs and cognitive reflection. Experiments 1 through 3 used
an existing paradigm that involved imagined contact with a typical versus atypical
Muslim. In Experiments 4 through 6 a new manipulation (imagined contact with
a typical vs. atypical Chinese student) was developed to examine whether it could
boost cognitive reflection. Experiments 7 and 8 employed a different, subtle ma-
nipulation of imagined counter-stereotypical contact (i.e., contact with a male vs.
female mechanic). Despite strong manipulations of imagined counter-stereotypical
contact, the results were highly inconsistent. A mini meta-analysis showed that on
average, there was a trend opposite the predicted direction (dy = -0.13), which is a

small effect (Cohen, 1988).

8.2.2 Chapter 5: Experiments 9-11

Chapter 5 examined whether people’s motivation to cognitively engage with
counter-stereotypical information (i.e., need for cognition, NFC) could influence the
extent to which they engage in cognitive reflection. Two new CST interventions were
developed and successfully pretested. Three experiments found consistent support
for the hypothesis that exposure to CSTs promotes cognitive reflection for people

low in NFC (dy = 0.36), but not for people high in NFC (d, = -0.21). The
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meta-analytic average direct effect of the experimental versus control condition on
cognitive reflection across Experiments 9-11 was statistically non-significant and
very small (d; = 0.08). Moreover, the moderated mediation analysis showed that
both participants low and high in NFC experienced more surprise, expectancy vi-
olation, and cognitive complexity, which explained improved performance for both
groups. However, despite these two positive mediation effects, the net performance
for people high in NFC was negative. As discussed in Section 5.9.1, it is possible
that exposure to CSTs arouses different, potentially antagonistic component pro-
cesses among people high in NFC——on the one hand, they may feel interested and
intrigued, trying to make sense of the CSTs, but on the other hand they may get

cognitively depleted or fatigued.

8.2.3 Chapter 6: Experiment 12

Chapter 6 presented and validated a new, well-controlled paradigm that can
be used to experimentally study the effects of exposure to CSTs over time. This
paradigm was used in a preregistered longitudinal experiment examining the effects
of exposure to CSTs on cognitive flexibility, explicit bias, concern for discrimina-
tion, and “epistemic unfreezing” (a psychological process characterised by curiosity
and open-mindedness). The results of the longitudinal experiment showed no stat-
istically or practically significant effects for any of the confirmatory analyses (i.e.
cognitive flexibility, explicit bias, concern for discrimination, and personal need for

structure). However, effects were found for the exploratory analyses on epistemic
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unfreezing, such that the CST intervention made participants more interested in
and curious about the target individuals; however, this effect did not extend beyond

the immediate context towards more general openness.

8.2.4 Chapter 7: Expectancy Regulation Theory

This chapter proposed a unifying theory aiming to integrate existing models
and derive novel testable predictions answering the question: How do people psy-
chologically adapt to unexpected information and events? Expectancy Regulation
Theory (ERT) is based on the premise that people have a basic need to under-
stand and predict events, which drives a cognitive monitoring system comprising a
quick, heuristic system (System 1, the default) and a slow, reflective system (Sys-
tem 2). ERT predicts that whenever information or events violate expectancies
(e.g., counter-stereotypical experiences), System 2 triggers a process determining
how much motivation and capacity is available to deal with the expectancy viola-
tion. ERT further predicts that (1) insufficient motivation to deal with an expect-
ancy violation (regardless of the person’s capacity to do so) will typically result in
indifference, (2) high motivation but low capacity to deal with an expectancy vi-
olation will result in a threat response, and (3) high motivation and high capacity
will result in a challenge response. Importantly, ERT also predicts that a threat
response will most likely lead to a defensive, close-minded cognitive mode, whereas

a challenge response will likely give rise to an open-minded cognitive mode.
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8.3 Theoretical Implications

The results of the 12 experiments were rather inconsistent, which poses a chal-
lenge to evaluating their theoretical implications. Perhaps the best starting point
is to evaluate findings that were relatively unambiguous: The moderating role of
NFC in the effect of counter-stereotypical experiences on cognitive reflection, and
the effects of counter-stereotypical experiences on surprise and epistemic unfreezing.
Regarding the former, the present work suggests that high levels of cognitive mo-
tivation may not be required in order for people to engage with CSTs, but instead
a low level of cognitive motivation appears sufficient to enable cognitive reflection
after exposure to CSTs. It seems that people with low cognitive motivation have
more “head space”——that is, more potential to be cognitively stimulated—than
those high in NFC, which the positive, small-to-medium-sized meta-analytic effect
for people low in NFC suggests. However, it also appears that too much cognitive
motivation can potentially backfire, which is indicated by the small negative meta-
analytic effect for people high in NFC. Taken together, these findings represent a
new boundary condition of the CPAG model. The model had postulated that people
need to be motivated to engage in inconsistency resolution, yet the present findings
suggest that a low level of cognitive motivation seems sufficient, whereas high levels

of motivation may have ironic effects.

The latter set of findings, that is, the effects of counter-stereotypical experi-
ences on surprise and epistemic unfreezing, corroborate past research (Hastie et al.,

1990; Hutter et al., 2012; Kunda, Miller & Claire, 1990; Prati et al., 2015a) by
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illuminating the motivational consequences for perceivers who are exposed to CSTs,
which are underexplored. The finding that exposure to CSTs can promote interest
and curiosity is particularly promising because (1) curiosity can be a very powerful
driver of learning, motivation, and development (Litman et al., 2010; Silvia, 2008,;
von Stumm et al., 2011) and (2) it might open up a new area of research on the
consequences of diversity for curiosity (assuming this exploratory result can be rep-
licated and is not a false positive). In conjunction, the reported empirical findings
suggest that motivational traits and states may play an important role in psycho-
logical adaptation to counter-stereotypical diversity. As such, they lend support to
some of the hypotheses postulated as part of ERT (e.g., Hypothesis 4a: People need
to be appropriately motivated in order to effectively deal with expectancy viola-
tions and Hypothesis 5c: Positive emotions and open-minded cognitive processing
can follow as a result of expectancy violations).

Moreover, ERT itself has implications for theorising on psychological adaptation
to counter-stereotypical diversity. First, building on existing models and research
it predicts that expectancy violations may prompt a broader range of psychological
consequences than previously assumed: Indifference versus threat versus challenge.
Whereas the CPAG model assumed that one possible response is a cognitively flex-
ible, open mindset (which is closely related to a challenge response), it did not
specify what happens when people lack the motivation and ability to engage with
expectancy-violating diversity experiences. In contrast, ERT suggests that other re-
sponses (indifference, threat) and corresponding cognitive states (e.g., defensiveness)

are possible, depending individual and situational circumstances. This means that in
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order to be able to predict how people psychologically adapt to counter-stereotypical
experiences, one needs both theoretically consider, and empirically assess different
types of stimuli and events (e.g., imagined vs. real counter-stereotypical contact)
that can cause different kinds of responses (indifference vs. threat vs. challenge).
In sum, ERT supplements the CPAG model by specifying when and how counter-
stereotypical diversity might be met with resistance or cheer.

Other findings presented in this thesis were rather ambiguous and therefore dif-
ficult to interpret. Chapters 4, 5, and 6 do not lend support to the prediction that
counter-stereotypical experiences directly boost cognitive reflection or flexibility. Of
course, most of the experiments presented here were conceptual rather than direct
replications, so it is possible that certain moderating variables—ones that were
not accounted for in the reported experiments—may explain why the direct ef-
fect of counter-stereotypical experiences on cognitive flexibility was not replicated.
For example, Vasiljevic and Crisp (2013) asked participants to generate counter-
stereotypical exemplars themselves (i.e., write down five counter-stereotypical vs.
stereotypical social category combinations), which is a task that presumably re-
quires participants to be creative and prompts them to draw on exemplars they
are familiar with in their personal lives. This experimental approach may render
the counter-stereotypical exemplars more meaningful to participants, which could
be a reason why they subsequently showed increased cognitive flexibility. However,
the 12 experiments reported in this thesis nevertheless suggest that the direct ef-
fect of counter-stereotypical experiences on cognitive flexibility is likely to be more

constrained than previously thought, such that a very specific set of situational

233



8. GENERAL DISCUSSION

and/or individual conditions may be required that allows for the effect to arise, or
that the presence of certain circumstances may easily undermine it (for example,
fatigue, boredom, or motivated reasoning). As discussed in Section 4.7.1, this has
implications for models and theories specifying the effects of expectancy-violating
diversity experiences: In order to improve current theorising, it will be necessary to
detail the optimising and boundary conditions of the effect of counter-stereotypical
experiences on cognitive flexibility.

Further, Chapter 6 did not yield evidence for the hypothesis that counter-
stereotypical experiences produce change in intergroup bias or concern for discrim-
ination. Again, unspecified moderating variables could explain why this result de-
viates from past research. For instance, one possible moderator is the effect of time:
Many studies examining the effects of CST's on intergroup bias were conducted 10-30
years ago, and given that CSTs are notions that are appraised in the given moment
depending on contemporary perceptions of stereotypes and social norms, it may be
that the zeitgeist has changed so that today, people are less surprised or affected
by CSTs than they used to be. Whereas the measures of surprise in the reported
studies do suggest that participants felt more surprised by the counter-stereotypical
than stereotypical target individuals, it may still be that the levels of surprise in
response to CSTs have declined over time——CSTs may be seen as increasingly
“normal” today, at least in liberal, individualistic societies. Unspecified moderators
could similarly explain the non-significant finding for concern for discrimination.
One difference between the longitudinal intervention by Forscher et al. (2017) and

the present longitudinal experiment is that Forscher et al. recruited a US American
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student sample, whereas the present work drew on a sample of the British general
population. It is well documented that countries vary on different cultural dimen-
sions (e.g., individualism vs. collectivism, uncertainty avoidance; Hofstede, 1983),
which may have played a role in the effect of CST's on concern for discrimination. It
is important that future theories take into account the potential effects of cultural
differences on psychological outcomes, so that diversity scientists can build a com-
plete and holistic understanding of the psychological effects of expectancy-violating

diversity experiences across cultures.

Finally, the results from Chapter 5 tentatively indicate that counter-stereotypical
experiences may not simply trigger one or another psychological process, but po-
tentially multiple competing processes. To be clear, the experiments do not provide
direct evidence for this proposition. And yet, it is puzzling how a positive effect of
exposure to CSTs on the composite mediator was found for people high in NFC,
which resulted in improved cognitive reflection, but simultaneously overall cognitive
reflection of people high in NFC decreased as a result of the intervention. As dis-
cussed in Section 5.9.1, it is important that future research considers the possibility
of multiple competing processes in response to different types of diversity (for ex-
ample, people feeling somewhat threatened and somewhat challenged by diversity

at the same time).

235



8. GENERAL DISCUSSION

8.4 Practical Implications

The results of Chapters 4, 5, and 6 suggest that more research needs to be done
before one can confidently apply CST interventions in real life settings. Essentially,
the experiments designed as part of this thesis were an attempt to achieve trian-
gulation (Munafo & Smith, 2018): The goal was to validate past findings through
different research methods and multiple lines of evidence. By all means, the failure
to conceptually replicate a range of findings does not refute the original findings,
but it does raise questions regarding how generalisable they are. If relatively small
changes to the manipulations or measures caused the predicted effects to disappear,
then the effects might be more elusive and not as strong as assumed. This, in turn,
might mean that the reported experiments may have been under-powered and much

larger sample sizes will be required in future research to detect potential effects.

One practical implication of the above is that it may be wise to focus on conduct-
ing direct replications before constructing elaborate conceptual replications because
the latter may raise more questions than they can provide answers if the replication
attempts are unsuccessful. After all, it is not possible to disentangle whether a
conceptual replication failed because the original finding was spurious, or because
of methodological differences between the original experiment and the conceptual
replication. While it can be argued that direct replications may never be fully
equivalent to original studies——because people and contexts change over time—it
nonetheless seems important to replicate original findings as closely as possible,

ideally in collaboration with the original authors (Brandt et al., 2014). This ap-
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proach will allow scientists to draw conclusions about which effects are universal
and durable.

Chapter 5 demonstrated that a simple “one size fits all” approach to employing
CST interventions is overly simplistic and that individual differences need to be
taken into account by both researchers and practitioners. Failing to do so could
unintentionally give rise to adverse consequences for some individuals (e.g., people
high in NFC) and it is therefore important from a research ethics perspective to min-
imise any damage that CST interventions may produce (e.g., by providing thorough
debriefing).

The new paradigm developed in Chapter 6 can be used in future research to
test predictions regarding the psychological effects of counter-stereotypical experi-
ences (and to replicate previous findings). By design, this new intervention ensures
that stereotype content is controlled for across conditions, therefore neatly manip-
ulating exposure to CSTs. In addition, the paradigm lends itself for longitudinal
research, which allows scientists to study the persistence of effects. Researchers
could capitalise on this new paradigm in order to study psychological adaptation to
counter-stereotypical experiences over time.

To summarise, it is critical that interventions are grounded in research and eval-
uated rigorously (Moss-Racusin et al., 2014), if they are to have the desired positive
consequences in practice. More research, both in the laboratory and in the field,
needs to be conducted before CST interventions can be applied in real life settings
and confident predictions made about their likely effects, such as decreased inter-

group bias. It appears that implementing diversity interventions that draw on CST's,
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in practical settings such as schools or companies, may be premature at this stage.

8.5 Limitations and Future Research

8.5.1 Construct Validity

The empirical work presented in this thesis is limited in how it operationalised
counter-stereotypical experiences. The present research opted for a “top-down”
or, theory-driven approach, wherein the experimenters developed CST interven-
tions based on their conceptions thereof, and then measured participants’ reactions.
Future research may benefit from a “bottom-up” or, data-driven approach, which
may allow to explore people’s conceptualisations of and narratives about CSTs. In
other words, a mixed methods approach may prove valuable (e.g., see Tashakkori
& Teddlie, 2010), one that combines quantitative and qualitative methods (e.g.,
interventions that involve interview techniques), in order to better understand how
people psychologically adapt to counter-stereotypical experiences.

It is also worth asking whether higher order constructs were accurately captured
by the manipulations and measures used. Most of the constructs in this thesis were
measured using established tasks and scales (e.g., cognitive reflection/flexibility;
explicit bias; concern for discrimination; need for cognition; personal need for struc-
ture), but some were newly constructed and thus their validity and reliability is less
certain (e.g., the composite mediator consisting of surprise, expectancy violation,

and cognitive complexity in Chapter 5; epistemic unfreezing in Chapter 6). In all
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experiments, the content of the stimulus materials was not pre-rated for valence
(i.e., positivity vs. negativity), so there is uncertainty with respect to the potential
effects of stimulus valence on the dependent variables. Thus, it will be important
to validate the manipulations and assessment instruments in future research. For
example, in order to ensure that the experimental versus control conditions have
similar valence, one might ask an independent group of participants to pre-rate the
stimuli in terms of valence. Or, one might examine the extent to which cognit-
ive reflection and flexibility show discriminant versus convergent validity: Do they
measure the same or different underlying constructs? There is some evidence that
various measures that are pertinent to the topic at hand——-such as NFC, epistemic
curiosity, and openness for ideas—in fact, lack discriminant validity (Mussel, 2010).
Further, the single-item measures of explicit bias in Chapter 6 were potentially lim-
iting because they might not have captured different dimensions of bias (e.g., see
Koch, Imhoff, Dotsch, Unkelbach & Alves, 2016). Thus, it may be worthwhile to
capture the explicit bias construct using multiple items in future research. Besides,
the epistemic unfreezing construct may potentially have different dimensions or fa-
cets, for example a domain-specific (e.g., “I would like to learn more about [name|”)
and domain-general component (“I'm generally feeling inquisitive, open-minded”).
Future psychometric research is required to examine and establish construct validity

of some of the constructs investigated in this thesis.
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8.5.2 Internal Validity

Random assignment to conditions was successful in Experiments 9 through 12,
as could be seen in the randomisation checks reported in Chapter 5, and in the lack
of significant differences in the baseline measures of the longitudinal experiment in
Chapter 6. It is currently not possible to ascertain whether random assignment
to conditions was successful in Experiments 1 through 8. Because all experiments
were double-blind (i.e., assignment to conditions was random and the experimenter
did not know participants’ conditions), it can be ruled out that the experimenter
had any effects on the proceedings of the experiments. However, one limitation in
Chapters 4 and 5 was that stereotype content slightly differed across conditions,
which may potentially have confounded the effects in question. As discussed in
Section 5.9.1, in Experiments 10 and 11 Mary was a schoolteacher in the control
condition, but a political leader in the experimental condition. While both of these
professional occupations require a certain level of expertise and qualifications, it is
possible that one of the two——that is, Mary the political leader—was perceived as
higher in status or power. This may (or may not) have caused changes in cognitive
performance (e.g., by making participants feel more threatened in one condition
than in the other), independent of the fact that the categories were cross-cutting
and counter-stereotypical. The paradigm developed in Chapter 6 can be used to
rule out this confound by holding the content of the intervention(s) constant across

conditions.

Also note that most experiments presented in this thesis used stereotypical cat-
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egorisation as a baseline condition, meaning that there were two conditions only—a
stereotypical and a counter-stereotypical condition, but no condition devoid of cat-
egorisation. It could be argued that exposure to stereotypes, rather than CSTs,
produced changes in some of the dependent variables, and that a neutral control
condition was lacking. This may have prevented an evaluation of the directionality
of the reported effects. For example, has exposure to CSTs led to epistemic un-
freezing, or has exposure to stereotypes led to epistemic freezing? The experiments
were purposefully designed with stereotypical categorisation as a baseline condition
because it is generally accepted that stereotypic thinking is the default mode of
person perception (e.g., Fiske & Neuberg, 1990). In support of this view, prior
research found no differences between stereotypical and neutral / no categorisation
conditions (e.g., Prati, Vasiljevic, et al., 2015b; Vasiljevic & Crisp, 2013). Given this
evidence, I deemed it sufficient to contrast stereotypical versus counter-stereotypical
conditions with each other. Plus, given the resource constraints, I aimed to maxim-
ise statistical power for the two existing conditions—having three conditions would
have resulted in smaller samples per condition. Even so, in future research it may
be worthwhile to include a neutral, no categorisation condition under certain cir-
cumstances in order to determine whether or not stereotypical categorisation may

drive some, but not other effects.
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8.5.3 External Validity

In this thesis, all participant samples were convenience samples, meaning that
none of them were representative of the respective populations (UK and USA) in
terms of gender, age, and other important demographic variables. As a result, it
is not clear to what extent the reported findings are generalisable to the broader
populations. Arguably, the participant samples that were recruited from Amazon’s
Mechanical Turk and Prolific Academic were relatively less biased than the samples
from the two laboratory experiments. This is because the former two platforms
allowed the general population to sign up and participate in research, whereas the
latter almost exclusively drew on 1st year psychology undergraduate students only.
Although these are limiting factors, the present research is consistent with the ap-
proach taken in published studies that reported significant findings. Future research
would highly benefit from testing the predicted effects in nationally representative

samples in order to increase the external validity of the research.

It is also important to reflect on what life stages in human development interven-
tions may be best placed in. One limitation of this thesis is that it cannot speak to
this question; ideally, future research would address it. Lai et al. (2016) speculated
that perhaps diversity interventions, if they are to have significant impact in the
long-term, might be better placed early in development. According to this sober-
ing perspective, this is because change may be too difficult to achieve for adults.
Research on implicit attitude change with children supports the idea that interven-

tions targeting children’s explicit and implicit biases can produce durable change
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that lasts for years (e.g., Neto, Pinto, & Mullet, 2015). However, these programmes
of research are in their early stages. Future research needs to test in a programmatic
fashion at what point in human development diversity interventions may be best
placed.

What is more, the construct of cognitive /integrative complexity deserves mention
because it transcends basic definitions of cognitive functioning, and thus highlights
the potentially complex nature of the processes involved when experiencing social
and cultural diversity. Recall that in Chapter 2 this construct was defined as “the
capacity and willingness to acknowledge the legitimacy of competing perspectives
on the same issue (differentiation) and to forge conceptual links among these per-
spectives (integration)” (Tadmor, Tetlock & Peng, 2009, p. 105). Some research
suggests that bicultural individuals are more cognitively complex than monocul-
tural individuals (Benet-Martinez, Lee & Leu, 2006). Here, cognitive complexity
was measured by asking participants to write ten statements to describe one of two
cultures (US American vs. Chinese), which two coders rated on different complexity
dimensions (e.g., whether the statement contained multiple perspectives, or by rat-
ing the overall complexity of the ideas or concepts contained in the statement). Fur-
ther, research on multicultural engagement shows that immersion in multicultural
environments not only promotes integrative complexity across domains (e.g., cul-
ture, work; Tadmor et al., 2009), but that it even predicts success in the job market
via longitudinal increases in integrative complexity (Maddux, Bivolaru, Hafenbrack,
Tadmor & Galinsky, 2014). It is important to consider these fruitful and inform-

ative areas in diversity science when developing one’s theorising and planning new
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empirical studies.

Finally, because the experiments presented in this thesis have only drawn on
English-speaking samples, it is unclear how CSTs would be perceived in non-English-
speaking cultures, and also non-Western cultures, and how counter-stereotypical
experiences may impact emotion, cognition, motivation, and behaviour in such con-
texts. Research on social norms, which distinguishes between tight versus loose cul-
tures, may render some interesting predictions for future research. Tight cultures
have strong norms and a low tolerance of deviant behaviour (e.g., India, Pakistan,
Malaysia), whereas loose cultures have weak norms and are relatively tolerant of
deviant behaviour (e.g., Australia, Brazil, The Netherlands; Gelfand et al., 2011).
Given that counter-stereotypical individuals often deviate from social norms, it may
be predicted that people who hail from and are socialised in tight cultures may have
different psychological adaptation trajectories when exposed to counter-stereotypical
diversity than people from loose cultures. For example, it seems likely that on av-
erage, individuals from tight (vs. loose) cultures may show relatively high (vs. low)
resistance to or dislike of CSTs. This is because chronic exposure to strong (vs.
weak) social norms may suggest to individuals from tight (vs. loose) cultures that
they have limited behavioural options, that their actions are being perpetually eval-
uated by society, and that they are likely to be punished for deviating or approving
of deviancy. More broadly, research on the effects of social norms in different cul-
tures underscores the importance of taking a more holistic view on diversity science,
which considers multiple levels of analysis.

To summarise, the experiments presented in this thesis used a limited range
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of CSTs to test the hypotheses and used only three measures of cognitive reflec-
tion/flexibility. Future research needs to test whether the effects discovered in the
present research can be replicated with different manipulations and measures as
well as in different contexts and cultures. In the following section, the sociocul-
tural framework for diversity science is introduced, which will help future research

formulate research questions at different levels of analysis.

8.5.4 A Sociocultural Framework for Diversity Science

As described in Chapters 1 and 2, the question of how people psychologically
adapt to new forms of diversity has garnered significant research attention in the
past three decades (Plaut, 2010b). To understand how different psychological real-
ities are created and maintained, Markus and Kitayama (1994) suggested that it is
imperative to take cultural factors and processes into account. In particular, the
authors advise to take people’s values, customs, norms, and societies” economic and
socio-political circumstances into account when researching psychological processes
underpinning people’s sense of self and identity. Thus, Markus’ and Kitayama’s
(1994) sociocultural approach to the study of the self complements the idea of the
individualistic, independent nature of the self (typical in Western cultures) with a
collectivistic, interdependent conception of the self (typical in East Asian cultures).
Further, Markus and Kitayama argue that an “individualist ideal” pervasively in-
fluenced European-American social behaviour to the extent that even “(...) social

psychologists, the very group committed to understanding the social nature of the
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mind, approach the analysis of social behaviour with a distinctly asocial model of the
self” (p. 568). In an attempt to correct for this imbalance, Markus and Kitayama
proposed a framework that relates a set of macrolevel phenomena (e.g., cultural

views of personhood) to a set of microlevel phenomena (e.g., cognitive, emotional,

and motivational processes).

science. She argues that, to address the complex ethnic and racial issues of the 21st

century, we require a diversity science, and to establish a diversity science, we need

Plaut (2010b) built on this and proposed a sociocultural framework for diversity

a sociocultural framework:

are both shaped by, and are architects of, their social worlds, much in line with
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“A diversity science will consider how people create, interpret, and main-
tain group differences among individuals, as well as the psychological and
societal consequences of these distinctions. A diversity science will re-
cognize that these significant social distinctions (...) are not simply
natural, neutral, or abstract. Instead they are created and re-created in
the process of everyday social interactions that are grounded in histor-
ically derived ideas and beliefs about difference and in a set of practices
and institutions that reflect these ideas and beliefs. (...) [They] there-
fore shape psychological experience and behavior. According to this “so-
ciocultural” framework, psychological experience and behavior, in turn,

reinforce particular cultural and structural realities.” (p. 77)

Plaut’s sociocultural framework for diversity science highlights how individuals
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Markus’ and Kitayama’s model. Moving beyond an account that roots intergroup
bias in people’s individual psychologies, Plaut emphasises the need for a sociocul-
tural analysis of diversity and its effects—that is, an examination of how daily
experiences, practices and institutions, cultural ideas, and structural reality shape
psychological structures and processes, and importantly, vice versa.

The sociocultural framework for diversity science is helpful in reflecting on the
contributions of this thesis. First, it helps to organise different perspectives on di-
versity and intergroup relations by stressing the multi-level nature of phenomena
related to diversity. It highlights that a psychological level of analysis presents an
incomplete picture of diversity, and argues that scientists and practitioners would
benefit from considering social and cultural levels of analysis (i.e., factors such as
daily experiences, practices, institutions, and structural realities). Second, a so-
ciocultural framework for diversity science enables social scientists to ask broader
questions. For example, how do the institutions and practices that comprise educa-
tion systems (e.g., teaching styles, organisational rules and structures) shape emo-
tional, cognitive, and motivational processes and outcomes in students from diverse
social and cultural backgrounds? If, for instance, Western teachers primarily value
critical thinking and creativity (what is termed ‘mind orientation’; Li, 2005), but
are unaware that other cultures have contrasting conceptions of learning (e.g., em-
phasising the development of personal virtues such as respect, diligence, and per-
severance, which has been called ‘virtue orientation’; Li, 2005), then they may not
be able to teach students from different cultures effectively, or cultural misunder-

standings or even conflicts may arise (van Egmond, Kithnen & Li, 2013). Third
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and last, the sociocultural framework locates the thesis in the context of relevant
ideas and empirical work. To be precise, this thesis was predominantly concerned
with psychological responses to diversity, which represent microlevel phenomena.
It introduced new research and a new theory examining how exposure to counter-
stereotypical diversity affects certain aspects of psychological functioning. In future
research, it will be vital to take into account phenomena at different levels of analysis
(as the sociocultural framework proposes), and to explore the interactions between

different levels of analysis.

8.5.5 Reflections on Scientific Practices: Psychology’s

Renaissance

Two parallel developments characterise how psychology has recently developed
as a scientific discipline. First, in an article published in 2011 and now cited over
2,500 times, Simmons, Nelson, and Simonsohn (2011) have raised concerns about
researcher degrees of freedom and the extent to which they can increase the chances
of false-positive findings (see also Gelman & Loken, 2014, for a discussion of the
problems with data-dependent analysis, or the ‘garden of forking paths’). More
precisely, in the course of collecting and analysing data, researchers have the option
to flexibly make a range of decisions——whether or not to collect more data, to
exclude some observations, to include control variables, to combine or transform
measures, or to report only a subset of experimental conditions. Simmons et al.

(2011) discovered that these researcher degrees of freedom “made it unacceptably
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easy (...) to accumulate (and report) statistically significant evidence for a false
hypothesis” and to “present anything as [statistically] significant” (p. 1359).

Second, recent research has found that many published scientific findings might
neither be reproducible (one is unable to generate the same quantitative results given
the same data as input), nor reliable (one is not able to replicate findings by collect-
ing new data). For example, the Open Science Collaboration (2015)——consisting
of research teams from around the world——conducted replications of 100 classic
studies from psychology using high-powered designs and original materials where
possible. In short, the authors were only able to replicate approximately 40% of the
original scientific results, and the perspectives on this finding vary drastically. In
an on-going debate, researchers on one end of the spectrum worry about the health
of the field, wondering whether psychological science is truly self-correcting (Open
Science Collaboration, 2015; Shrout & Rodgers, 2018), whereas researchers on the
other end of the spectrum see no reason to be alarmed and deem the conclusions
reached by the Open Science Collaboration pessimistic (Gilbert, King, Pettigrew &
Wilson, 2016).

Importantly, as an antidote to the described problems, researchers have started
to discuss, research, and adopt open science practices, which some have called the
‘open science movement’ (Gilbert & Corker, 2017). Open science practices help
make scientific processes and results more transparent and reproducible by mak-
ing research materials, data, and analysis code openly available. Thus, by allowing
researchers to independently validate findings, they allow the field to grow and im-

prove faster than it would otherwise. What is more, some have suggested that ‘the
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preregistration revolution’ is under way (Nosek, Ebersole, DeHaven & Mellor, 2018).
Preregistration helps distinguish analyses and outcomes that result from prediction
(i.e., confirmatory, hypothesis-testing research) from those that result from postdic-
tion (i.e., exploratory, hypothesis-generating research)(see also Kerr, 1998). Nosek
et al. (2018) explain why this distinction matters: (1) failing to appreciate it can
“lead to overconfidence in post hoc explanations (postdictions)”, which inflate “the
likelihood of believing that there is evidence for a finding when there is not” due
to hindsight bias (also known as the ‘I-knew-it-all-along effect’), and (2) presenting
postdictions as predictions can make findings more attractive and publishable by
falsely reducing uncertainty, which ultimately decreases reproducibility (p. 1). If
the goal of science is to discern truth and develop knowledge, then all of the above
concerns have to be taken very seriously.

Thankfully, recent years have seen a surge of new platforms and tools that are
developed to help address problems like researcher degrees of freedom and to facil-
itate open science practices. The Open Science Framework (OSF; www.osf.io) is an
open source platform that facilitates open collaboration in scientific research. With
recent projects like the preregistration challenge (www.cos.io/prereg), the OSF at-
tempts to incentivise and increase the adoption of preregistration protocols in the
scholarly community, which will ultimately help enhance credibility of scientific find-
ings. Other developments include the adoption of badges by scientific journals such
as Psychological Science, which signal open science practices (e.g., open materials
badge; open data badge). One study revealed that badges are indeed an effect-

ive, and at the same time simple and low-cost, method for increasing transparency:
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Before badges were introduced in January 2014, less than 3% of Psychological Sci-
ence articles reported open data; this number rose to 39% in the first half of 2015,
which is a substantial increase. Taken together, it has been argued that this period
of methodological reflection has dramatically improved experimental psychologists’
scientific practices, which has been termed ‘Psychology’s Renaissance’ (Nelson, Sim-
mons & Simonsohn, 2018).

In light of the above, it is worthwhile to take a self-critical look at the work
presented here. This thesis has adhered to open science standards some, but not
all of the time, which presents a limitation of the present work. For example,
Experiment 12 is the only one, out of 12 experiments, that was preregistered, and
it can therefore not be ruled out that researcher degrees of freedom influenced the
data collection and analyses in the remaining eleven experiments. Further, because
the early experiments (Experiments 1-8) were analysed using point-and-click-tools
(i.e., SPSS) rather than programming languages, there is no analysis code that
can be shared. While this certainly does not prevent researchers from reproducing
the findings, it does put obstacles in the way of reproducibility because it makes
it difficult to retrace what exact assumptions and parameters the analyses were
based on. For future research testing the effects of diversity, it is recommended that
researchers (1) openly share their study materials, data, and analysis code in order
to facilitate scientific progress, and (2) preregister their hypotheses in order to reduce
researcher degrees of freedom and improve the credibility of scientific findings. This
will hopefully make research on psychological adaptation to diversity specifically,

and psychological science more generally, more reliable and valid.
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8. GENERAL DISCUSSION

8.6 Conclusions

In conclusion, this thesis aimed to make both empirical and theoretical contri-
butions to the study of psychological adaptation to counter-stereotypical diversity.
One primary prediction was derived from the literature, which is that exposure to
CSTs can boost cognitive flexibility, and tested across 12 experiments (Chapters
4, 5, and 6). Various secondary predictions were tested as well, for example the
role of NFC in the effects of exposure to CSTs (Chapter 5), and the longitudinal
effects of counter-stereotypical experiences (Chapter 6). CSTs were conceptualised
as a special case of expectancy violations, and Chapter 7 theorised that they can be
followed by three types of responses: Indifference versus threat (and defensiveness)
versus challenge (and open-mindedness). This final chapter critically discussed vari-
ous theoretical and practical implications of the present work as well as limitations
and promising avenues for future research. Hopefully, this thesis could demonstrate
that the study of people’s psychological experiences of (counter-stereotypical) di-
versity is a worthwhile pursuit that has the potential to improve both individual

and societal welfare.
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APPENDIX A

Experiments 1-3: Heuristics and

Biases Problems

Problem 1

A certain town is served by two hospitals. In the larger hospital about 45 babies
are born each day, and in the smaller hospital about 15 babies are born each day. As
you know, about 50 percent of all babies are boys. However, the exact percentage
varies from day to day. Some-times it may be higher than 50 percent, sometimes
lower. For a period of 1 year, each hospital recorded the days on which more than
60 percent of the babies born were boys. Which hospital do you think recorded

more such days? Circle one:
(a) The larger hospital
(b) The smaller hospital

(c) About the same (that is, within 5 percent of each other)
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A. EXPERIMENTS 1-3: HEURISTICS AND BIASES PROBLEMS

Problem 2

A game of squash can be played either to 9 or to 15 points. Holding all other
rules of the game constant, if A is a better player than B, which scoring system will
give player A a better chance of winning?

(a) 9 points

(b) 15 points

Problem 3

After the first 2 weeks of the major league baseball season, newspapers begin to
print the top 10 batting averages. Typically, after 2 weeks, the leading batter often
has an average of about .450. However, no batter in major league history has ever
averaged .450 at the end of the season. Why do you think this is? Circle one:

(a) When a batter is known to be hitting for a high average, pitchers bear down
more when they pitch to him.

(b) Pitchers tend to get better over the course of a season, as they get more in
shape. As pitchers improve, they are more likely to strike out batters, so batters’
averages go down.

(c) A player’s high average at the beginning of the season may be just luck. The
longer season provides a more realistic test of a batter’s skill.

(d) A batter who has such a hot streak at the beginning of the season is under

a lot of stress to maintain his performance record. Such stress adversely affects his
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playing.
(e) When a batter is known to be hitting for a high average, he stops getting
good pitches to hit. Instead, pitchers “play the corners” of the plate because they

don’t mind walking him.

Problem 4
When playing slot machines, people win something about 1 in every 10 times.
Julie, however, has just won on her first three plays. What are her chances of

winning the next time she plays?

Problem 5

A doctor had been working on a cure for a mysterious disease. Finally, he created
a drug that he thinks will cure people of the disease. Before he can begin to use
it regularly, he has to test the drug. He selected 300 people who had the disease
and gave them the drug to see what happened. He selected 100 people who had the
disease and did not give them the drug in order to see what happened. The table
below indicates what the outcome of the experiment was:

Was the treatment positively or negatively associated with the cure for this
disease? Please indicate your judgment on the following scale from —10 (strong
negative association) to +10 (strong positive association) by circling one of the
numbers:

-10-9-8-7-6-5-4-3-2-10+1+2 +3 +4 +5 +6 +7 +8 +9 +10
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A. EXPERIMENTS 1-3: HEURISTICS AND BIASES PROBLEMS

Problem 6

The city of Middleopolis has had an unpopular police chief for a year and a half.
He is a political appointee who is a crony of the mayor, and he had little previous
experience in police administration when he was appointed. The mayor has recently
defended the chief in public, announcing that in the time since he took office, crime
rates decreased by 12%. Which of the following pieces of evidence would most
deflate the mayor’s claim that his chief is competent?

(a) The crime rates of the two cities closest to Middleopolis in location and size
have decreased by 18% in the same period.

(b) An independent survey of the citizens of Middleopolis shows that 40% more
crime is reported by respondents in the survey than is reported in police records.

(c) Common sense indicates that there is little a police chief can do to lower
crime rates. These are for the most part due to social and economic conditions
beyond the control of officials.

(d) The police chief has been discovered to have business contacts with people

who are known to be involved in organized crime.

Problem 7

Assume that you are presented with two trays of black and white marbles: a
large tray that contains 100 marbles and a small tray that contains 10 marbles. The
marbles are spread in a single layer on each tray. You must draw out one marble
(without peeking, of course) from either tray. If you draw a black marble, you win

£2. Consider a condition in which the small tray contains 1 black marble and 9
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white marbles, and the large tray contains 8 black marbles and 92 white marbles.
From which tray would you prefer to select a marble in a real situation?

(a) Large tray

(b) Small tray

Problem 8

1. You are staying in a hotel room on vacation. You paid £6.95 to see a movie
on pay TV. After 5 minutes you are bored and the movie seems pretty bad. Would
you continue to watch the movie or not?

(a) Continue to watch

(b) Turn it off

2. You are staying in a hotel room on vacation. You turn on the TV and there is
a movie on. After 5 minutes you are bored and the movie seems pretty bad. Would
you continue to watch the movie or not?

(a) Continue to watch

(b) Turn it off

Problem 9

Linda is 31 years old, single, outspoken and very bright. She majored in philo-
sophy. As a student, she was deeply concerned with issues of discrimination and
social justice, and also participated in anti-nuclear demonstrations. Which of the

following options is likely? Circle one:
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A. EXPERIMENTS 1-3: HEURISTICS AND BIASES PROBLEMS

(a) Linda is a bank teller.

(b) Linda is a bank teller and is active in the feminist movement.

Problem 10

The Caldwells had long ago decided that when it was time to replace their car
they would get what they called “one of those solid, safety-conscious, built-to-last
Swedish cars”-either a Volvo or a Saab. As luck would have it, their old car gave
up the ghost on the last day of the closeout sale for the model year both for the
Volvo and for the Saab. The model year was changing for both cars and the dollar
had recently dropped substantially against European currencies; therefore, if they
waited to buy either a Volvo or a Saab, it would cost them substantially more-about
£1200. They quickly got out their Consumer Reports where they found that the
consensus of the experts was that both cars were very sound mechanically, although
the Volvo was felt to be slightly superior on some dimensions. They also found that
the readers of Consumer Reports who owned a Volvo reported having somewhat
fewer mechanical problems than owners of Saabs. They were about to go and strike
a bargain with the Volvo dealer when Mr. Caldwell remembered that they had two
friends who owned a Saab and one who owned a Volvo. Mr. Caldwell called up
the friends. Both Saab owners reported having had a few mechanical problems but
nothing major. The Volvo owner exploded when asked how he liked his car. “First
that fancy fuel injection computer thing went out: £250. Next I started having
trouble with the rear end. Had to replace it. Then the transmission and the clutch.

I finally sold it after 3 years for junk.” Given that the Caldwells are going to buy
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either a Volvo or a Saab today, in order to save £1200, which do you think they
should buy? Why?
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APPENDIX B

Experiments 4—6: New Manipulations

Traditional Muslim

Imagine yourself traveling to Turkey for the first time. During your stay you
get the chance to meet a Turkish woman with a decent command of English.
Based on her clothing and on the conversation with her, you understand that
she is a devout Muslim. That is, she dresses in a traditional way, avoids al-
cohol, reads the Koran and prays five times a day. Imagine that you enjoy the

interaction, and try to visualise the life and experiences of your conversation partner.

Muslim feminist

Imagine yourself traveling to Turkey for the first time. During your stay you
get the chance to meet a Turkish woman with a decent command of English.
Based on her clothing and on the conversation with her, you understand that

she is a devout Muslim. That is, she dresses in a traditional way, avoids alcohol,

260



reads the Koran and prays five times a day. At the same time, she questions
standard gender roles, advocates equal rights for women and is regularly engaged
in feminist campaigns — she is a Muslim feminist. Imagine that you enjoy the

interaction, and try to visualise the life and experiences of your conversation partner.

Typical Chinese student

Imagine yourself traveling to China for the first time. During your stay you
get the chance to meet a Chinese student with a decent command of English.
After some time conversing with the student, you realise that this student is
harmony-oriented, compliant and diligent. Imagine that you enjoy the interaction,

and try to visualise the life and experiences of your conversation partner.

Atypical Chinese student

Imagine yourself traveling to China for the first time. During your stay you
get the chance to meet a Chinese student with a decent command of English.
After some time conversing with the student, you realise that this student
is rebellious, individualistic and quite easy-going. Imagine that you enjoy the

interaction, and try to visualise the life and experiences of your conversation partner.

Heterosexual soldier
Imagine yourself traveling to Russia for the first time. During your stay you
happen to meet a young soldier with a decent command of English and get the

chance to talk to him for a while. From the conversation you find out that he holds
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B. EXPERIMENTS 4-6: NEwW MANIPULATIONS

the army in high esteem, that he is proud to serve his nation, and that he considers
it important to abide by orders of authority figures. Imagine that you enjoy the

interaction, and try to visualise the life and experiences of your conversation partner.

Homosexual soldier

Imagine yourself traveling to Russia for the first time. During your stay you
happen to meet a young soldier with a decent command of English and get the
chance to talk to him for a while. From the conversation you find out that he holds
the army in high esteem, that he is proud to serve his nation, and that he considers
it important to abide by orders of authority figures. You then also find out that
he is homosexual, which is unknown to his comrades. Imagine that you enjoy the

interaction, and try to visualise the life and experiences of your conversation partner.
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APPENDIX C

Experiment 9: Attention Check

Please tell us whether you would like to continue with this study. In fact, we
are interested in determining if people read instructions. You must answer this
question correctly in order to participate in this study. Please select the ‘leave the

study’ option and then click on the arrow below to continue.
Would you like to continue with this study?

o Continue with the study

o Leave the study
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APPENDIX D

Experiment 11: Attention Check

Please indicate your agreement with the question and statements below.
[Scale from 0 (not at all) to 100 (very much)]

(...) “Please move the slider to number eighty.” (...)
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APPENDIX E

Fxperiments 9—11: Composite

Mediator

Items constituting the new composite mediator variable Measured on a scale
from 0 (not at all) to 100 (very much)

1. Surprise: “To what extent do you feel surprised?”

2. Perceived expectancy violation:

“(name) is a typical (insert group membership)” (reverse-coded);

“Reading about (name) challenged some of my beliefs”;

“There isn’t anything puzzling about (name)’s life”, reverse-coded;

“Imagining (name)’s life made me think ‘outside the box’

3. Cognitive complexity: “Forming an impression about (name) was a com-

plex task.”
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APPENDIX F

Ezxperiment 12: Samples of Imagery

Descriptions

Descriptions provided by participants in the intervention group:

“I am intrigued by Rebecca as she has views which I do not generally see both
held by the same person. I imagine her to be quite strong willed and forthright in
her opinion. She does not just follow the crowd.”

“Not believing in life after death seems strange if she is committed to praying five

times a day. I'm curious as to why.”

“I think Ahmed is a young, moderate Muslim who feels at home with Western
democracy and has a relatively liberal world view. I think he probably feels
incredibly uncomfortable with the more conservative strains of Islam and strives

for a more progressive outlook within his faith.”
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“Clearly and regrettably relatively few car mechanics are female. One wonders
therefore what institutionalised resentment is faced by those who are, and how

their situation varies in different cultures and circumstances.”

Descriptions provided by participants in the control group:
“Abdul is faithful. He works in a shop and came to this country when he was
14 years old with his parents who were seeking asylum. He reads the Koran every

day and thinks that too many people are ungodly.”

“I think Mary is warm and bubbly. She is easy going and gets on well with most
people. I think Mary is funny and talkative with a big personality. I think Mary

might be a little over-weight as she likes to eat and doesn’t have time to exercise.”

“Ahmed is a Muslim and was born into that religion. He has fasted since he was
10 years old. He is very devout, but also enjoys the communal aspects of fasting
and the fact that there is a huge party once the fast is over. he works in a shop

and only really socialises with other Muslims.”

“I imagine Paul is a very typical working-class male. I don’t think he cares too
much education and gets all of his information from tabloid newspapers (such as
the Sun). I think he enjoys drinking alcohol and he spends lots of time in the pub

with friends who all have nicknames closely related to their surname.”
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APPENDIX G

Ezxperiment 12: Scoring Instructions

1.) Study
Participants were asked to take part in a multi-part study over the course of 14
days. Every two days, participants were instructed to come up with names for new
products or items (presented in a random order). In a separate excel sheet, you will
find a list of participants’ responses to these seven tasks:

(1) We would like you to think of various names for a new kind of PASTA, for
example “fussilini”, “paragoni”, “malwini”.

(2) We would like you to think of various new names for recently discovered
PLANETS, for example “verunus”, “arctanus”, “tronus”.

(3) We would like you to think of various names for newly discovered FLOWERS,
for example “lunia”, “fridia”, “ezilia”.

(4) We would like you to think of various names for new SOFTWARE COM-
PANIES, for example “Triddle”, “Wubble”, “Kimple”.
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(5) We would like you to think of various names for new AIRLINES, for example
“Jimair”, “Greenair”, “Scanair”.

(6) We would like you to think of various new names for GREEK ISLANDS, for
example “Mianos”, “Nikonos”, “Presos”.

(7) We would like you to think of various names for new COCKTAILS, for

example “domicita”, “hawaiana”, “passilada”.

2.) Scoring instructions
Your task is to score the responses in the excel sheet in terms of how diverse they
are. In other words, you will judge for each participant how different /dissimilar the
responses (in each set of responses) are. This is what the excel sheet should look like:
“responseid” in column A, “PROLIFICPID” in column B, “flexnumber” in column
C, and “flexexample” in column D, “flexresponse” in column E, and “flexrating in
column F.

Make sure that you click on “Wrap Text” for column E so that the responses of
each participant are visible at once. Before rating each set of responses, please have
a read through the different versions of the task (see above) in order to familiarize
yourself with the examples given as part of the instructions (e.g., “lunia”, “fridia”,
“ezilia”). Then, please have a read through all of the responses that participants
gave. That is, just look through the responses to get a sense of what kinds of
responses participants gave. What are common answers? What are dissimilar and
unique answers? Responses can be unique and dissimilar if they sound different,

have different length, relate to diverse categories of words, start with
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G. EXPERIMENT 12: SCORING INSTRUCTIONS

different syllables, or end with different syllables. Just briefly read through
all responses and try to get an idea of the responses that participants gave.

Next, your task will be to rate the responses (within each set of re-
sponses) on a scale from 1 (not at all diverse) to 5 (very diverse). In
assigning your ratings, try to take into account whether participants’ responses are
different from the provided examples (i.e., column D) or not.

If a set of responses contains many responses that are very diverse and dissimilar
from each other, then it should get a rating of 4 or 5 (e.g. “xexxe, tanolu, ateni”. If
a set of responses contains many responses that are quite similar to each other (e.g.,
“lulia, lelia, lilia”), then it should get a rating of 1 or 2. If a set of responses contains
some responses that are very similar and some responses that are very dissimilar,
then it should get a rating of 3.

In addition, responses that are very similar to the provided examples should get
a rather low rating. For example, if the examples are “lunia, fridia, ezilia” and
participants’ responses are “lulia, fredia, esilia”, then the rating should be a 1 or 2.
In contrast, responses that noticeably diverge from the provided examples should
get a rather high rating. For example, if the examples are “lunia , fridia, ezilia” and
participants’ responses are “xexxe, tanolu, ateni”, then the rating should be a 4 or
D.

If any responses are missing completely, then treat these simply as missing re-
sponses (i.e., leave them blank), rather than assigning a rating. If any of the re-
sponses represent existing names (for example, spaghetti, penne), then simply ig-

nore these and evaluate all remaining responses that actually constitute new names.
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Lastly, if participants re-use a lot of syllables (for example, airgo; goair; flyfar; farfly;
travelfly; greenfly; greenair; flyair; airtime; flytime; flywithme; flywithus; flyhigh;
highfly; up high fly; highair; jumboair; airtime), then make sure not to “punish”
them if their responses are otherwise diverse. For example, if the participant in the
last example had only written 50% of the responses, would they have received a
reasonably high score? If yes, then all additional responses should not detract from
the high score.

While keeping the above in mind, now please assign a single rat-
ing (either 1, 2, 3, 4 or 5) to each set of responses in column F
named (flexrating). Remember, your rating should depend on how di-
verse/different the responses are (both as compared to each other and as

compared to the examples).
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