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Introduction and overview

“Disorder is our worst enemy” – Hesiod, 700 B.C.

This introduction is partly based on Rutjens, B. T., van der Pligt, J., & van
Harreveld, F. (in press). Regulating psychological threat: The motivational
consequences of threatening contexts. In K. J. Jonas & T. Morton (Eds.)
Restoring civil societies: The psychology of intervention and engagement
following crisis. Wiley Blackwell.
&
Rutjens, B. T., & Loseman, A. (2010). The society-supporting self: System
justification and cultural worldview defense as different forms of selfregulation. Group Processes and Intergroup Relations, 13, 241-250.
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Folk wisdom has it that there are ‘no atheists in foxholes’. This aphorism of
course primarily refers to how extreme levels of uncertainty, stress, and fear,
such as those occurring among soldiers during warfare, compel virtually
anyone to enhance their faith in a higher power. Nonetheless, it can be argued
that the general tenet of the saying is as follows: threat prompts people to seek
compensatory cognitions and beliefs that help them to somehow take the sting
out of the experienced threat and reduce its psychological impact. This general
idea is supported by a substantial body of empirical research in the field of
social and personality psychology. An extensive literature focuses on how
threats related to uncontrollability, uncertainty, and existential anxiety,
engender compensatory responses that are aimed at assuaging the threat at
hand. And indeed, as the aforementioned aphorism indicates, many of the
compensatory belief systems that the literature has identified involve a
religious or supernatural component (e.g., belief in God or a higher power,
magical thinking and superstitious belief).
Fortunately, most of us go through life without ever having to spend
time on a battlefield, let alone in a foxhole, but this does not mean that we are
safeguarded from threatening cognitions pertaining to uncontrollability,
meaninglessness, unpredictability, and even death. On the contrary, life in
modern society is often riddled with feelings of uncontrollability and
reminders of our mortality. There are numerous examples of societal
instability, crisis, and environmental threat that might instill the view that we
are living in a risk society (Beck, 1992) or even in ‘the age of anxiety’ (Twenge,
2000). Examples of contemporary events and phenomena that might seem
uncontrollable or unpredictable, and may illuminate life’s fragility, are the
recent financial crises, climate-change, wars, and terrorist attacks, to name
8

but a few. The crumbling authority of experts (e.g., scientists and politicians)
when it comes to providing interpretations for such phenomena (see, e.g.,
Gleick et al., 2010) is likely to sustain, or even enhance, the perceived
uncontrollability and uncertainty associated with these threats. The feeling
that we lack control over our lives and that events appear random is not only
triggered by large-scale societal and natural threats, but can also easily be
induced by personal and sometimes quite mundane events. When we decide
to fly to our holiday destination, when our computer crashes, or when we
unexpectedly get fired, we are likely to experience lowered levels of personal
control. When someone close to us suddenly gets seriously ill or is involved in
a serious accident, we may be struck by life’s randomness and be compelled to
ponder our own mortality. To put it plain and simple: sometimes life is
uncontrollable, and it is a given that death is inevitable. The current
dissertation focuses on how people cope with these threatening and
sometimes undeniable and inevitable conceptions.
People are sense-making creatures and are highly motivated to impose
causality and order on their world. We tend to infer controllability and
meaning from the things we perceive in the world and the events that happen
in our lives. Given that it is inevitable that we every now and then encounter
events that threaten these cherished perceptions of control, order, and
meaning, it is not surprising that human beings have developed a wide array
of compensatory strategies that are aimed at restoring these perceptions.
Religious belief, as suggested by the aphorism that opened this introduction,
has often been shown to provide such compensation. Indeed, Spilka, Shaver,
and Kirkpatrick (1985) contended that among the core psychological functions
of religious belief are the effectuation of the human needs for control and
9

meaning (see also Becker, 1962). Further evidence for the functional value of
religious belief is provided by a recent special issue of Personality and Social
Psychology Review (February, 2010) on the psychology of religiosity: this
issue contains a contribution on religious belief as a means to compensate for
low control (Kay, Gaucher, McGregor, & Nash, 2010), on religion as existential
meaning provider (Vail et al., 2010), and an article on religion as uncertaintyreduction (Hogg, Adelman, & Blagg, 2010). Similarly, work on how people
cope with threatening information about their health includes religiosity as a
possible coping strategy (Rippetoe & Rogers, 1987). Moreover, archival data
has shown that during times of threat (such as the Great Depression),
conversion to religions providing high levels of order increased, as well as
people’s interest in books on supernatural sources of order (Sales, 1972; 1973;
see also Toynbee, 1972). Importantly, besides religious belief, the literature on
psychological threat also documents examples of powerful secular buffers
against threats to control and meaning. Examples are defending or upholding
important cultural worldviews, bolstering faith in a strong sociopolitical
system, and subscribing to a powerful ingroup. A recent illustration concerns
the threat posed by the 9/11 terrorist attacks on the World Trade Center in
New York; in the aftermath of this event the American public showed, among
other things, an increased faith in their political system (e.g., Pyszczynski,
Solomon, & Greenberg, 2003; Ullrich & Cohrs, 2007). Later in this
introduction I will return to this issue.
Thus, religious beliefs, but also certain secular beliefs and convictions,
help to fulfill the needs for control and meaning. Importantly however, in this
dissertation I draw upon the idea that control and meaning are two different
(but partially overlapping) motivations. There is general consensus about how
10

the concept of control should be defined: it refers to the perceived ability to
exert force and alter the environment, with the aim to obtain certain outcomes
(Thompson & Schlehofer, 2007). Definitions of meaning, however, tend to
vary. There is a distinction in the literature between meaning as
comprehensibility and coherence, versus meaning as purposefulness and
significance (see, e.g., Antonovsky, 1987; Becker, 1962; Heine, Proulx, & Vohs,
2006; Hill et al., 2000; Janoff-Bulman & Yopyk, 2004; Kray et al., 2010;
Rothbaum et al., 1982; Wong & Fry, 1998). The first definition focuses
particularly on expected relations and the identification of associations
between events or variables. The latter, which can be dubbed existential
meaning (or ‘meaning in life’), is the definition that I employ in this
dissertation. Crumbaugh and Maholick (1964) defined this type of meaning as
“the ontological significance of life from the point of view of the experiencing
individual” (p. 201).
The need for control and the need for meaning are two fundamental
motivations (Heckhausen & Schulz, 1995; Kay, Gaucher, Napier, Callan, &
Laurin, 2008; Greenberg, Solomon, & Pyszczysnki, 1997; Rutjens & Loseman,
2010; Shepherd, Kay, Landau, & Keefer, 2010); both are central to the
research that I will present in this dissertation. The research described in the
chapters to come investigates how people respond when perceptions of control
and meaning are threatened. Building on an extensive body of literature, I
look at the ways in which these two distinct but partly overlapping types of
threat influence people’s compensatory beliefs and preferences, and the extent
to which they help to regulate or reduce the threat. More specifically, in my
research I investigated the effects of lack of control and existential threat on
secular, scientific, and religious belief systems. Before providing an overview
11

of the studies that make up the empirical part of the current dissertation, I will
first present an outline of the literature on control motivation and the need to
perceive order, and on the ways that people have been shown to cope with
threats to this motivation. Then, I will give an overview of the first four
empirical chapters (parts I and II), that describe my own research concerning
compensatory responses to control-threat. Next, I will proceed with
introducing the concept of existential meaning motivation and how existential
concerns related to mortality are managed. The relation between control and
meaning motives will be discussed there as well, and will be further
scrutinized in the general discussion of this dissertation. Subsequently, I will
give an overview of the last two empirical chapters (part III) of the
dissertation, which describe my research on compensatory responses to
existential threat.
Control-threat and order motivation
Experiencing a certain level of personal control over the social environment
and life’s outcomes is considered to be a fundamental human motivation with
important consequences for psychological and physical well-being. Control is
all about people’s perceived impact on events: exerting personal, or primary,
control can be defined as the act of bringing the environment in line with the
wishes and needs of the individual (Rothbaum, Weisz, & Snyder, 1982). More
specifically, it involves the awareness that the person is able to take actions or
exert force aimed at obtaining positive outcomes and preventing negative ones
(Skinner, 2007; Thompson & Schlehofer, 2007). As such, the concept of
control is related to constructs such as self-efficacy (Bandura, 1977) and
personal causation (deCharms, 1968); both refer to the individual’s ability to
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influence external factors and thus increase assurance about future outcomes
(see also Pittman, 1998).
Not surprisingly, perceptions of control have been found to enhance
well-being and the ability to cope with stress, to improve performance and
persistence, to increase optimism, and to reduce anxiety and alleviate
perceptions of pain (Fiske & Taylor, 1991; Glass et al., 1973; Luck, Pearson,
Maddern, & Hewett, 1999; Skinner, 1996; Thompson & Spacapan, 1991).
Along these lines, there is also an extensive body of literature providing
evidence for the detrimental effects of lacking sufficient levels of control and
predictability; low control is experienced as aversive, stressful, and
detrimental to performance (e.g., Heckhausen & Schulz, 1995; Langer & Rodin,
1976; Maier & Seligman, 1976; Moulding & Kyrios, 2006; Pennebaker & Stone,
2004). Perhaps one of the most striking testimonies to the importance of
control for human beings stems from a classic study by Rodin and Langer
(1977). In their article, they describe a follow-up to a field study conducted
more than a year earlier in which the effects of control were tested among
elderly nursing home residents. The initial study (Langer & Rodin, 1976)
showed that a simple intervention aimed at increasing a sense of control and
choice yielded a number of benefits; residents who took part in the
intervention reported more happiness and became more active than residents
in the non-intervention comparison group. The intervention consisted of,
besides communicating the message of residents’ own responsibility
(experimental group) versus responsibility of the staff over residents
(comparison group), offering houseplants to take care of themselves. In the
comparison group members of the staff watered the plants. The most startling
finding however was observed in the follow-up study conducted 18 months
13

later: it was found that residents in the experimental group not only showed
better health and activity ratings, but also that mortality rates among the
comparison group were twice as high as mortality rates in the experimental
group. In other words, simple interventions providing inhabitants of an
elderly home with some control and choice over mundane daily activities (care
for houseplants) actually reduced mortality rates. Adler (2011) and Schulz
(1976) found similar beneficial effects of control and predictability on
psychological and physical well-being. It can be concluded from these studies
that a basic level of personal control over the environment is of fundamental
importance for healthy and adaptive human functioning.
Given these clear psychological, and physical, benefits of personal
control, an obvious question that arises is how people deal with fluctuating
levels of it. Of course, control is often lower than we might desire. As I briefly
touched upon earlier in this introduction, it is sometimes impossible to
maintain perceptions of personal control, either because of societal
developments (e.g., financial crisis, terrorist threat) or specific, more personal
events or situations (e.g., getting fired, a relationship breakup, serious illness).
Moreover, although control clearly is an important motivation, there might
sometimes be instances in which we would rather leave responsibility to
others (e.g., to the pilot when flying to our holiday destination, to the surgeon
when deciding on the viability of an operation, see also Burger, 1989). This
brings us to the question of how people cope with situations in which the
fundamental motive to perceive personal control is threatened.
A seminal paper by Rothbaum et al. (1982) posits a two-process model
of perceived control, outlining a number of so-called secondary control
strategies people may employ when they lack personal (i.e., primary) control.
14

Remember that primary control refers to the person’s ability to bring the
environment in line with the self. Secondary control, then, can broadly be
defined as the act of bringing the self in line with the environment. By
engaging in secondary control strategies, people are still able to maintain
perceptions of control, albeit, obviously, less direct than is the case with
primary control. The secondary control strategies that probably sparked most
follow-up research are illusory control and vicarious control (see Figure 1).
Illusory control (Langer, 1975) refers to the attribution of events that are
basically determined by chance and uncontrollable by one’s own skills or
abilities. In other words, people feel they have some control over events or
things that are actually not under their control (e.g., believing that a powerful
throw of dice will lead to a higher outcome). Indeed, many manifestations of
superstitious behavior and magical thinking are driven by illusions of control
(Matute, 1994; Matute et al., 2010; Vyse, 1997). Vicarious control refers to
aligning oneself with a powerful other agent, such as a strong ingroup or a
benevolent, controlling deity. Although there are different views on the extent
to which primary control is to be preferred over secondary control
(Heckhausen & Schulz, 1995), and some theorists even argue that secondary
control can not be equated with control at all (but is merely a form of
accommodation; Skinner, 2007), the recently introduced compensatory
control model (Kay et al., 2008) argues that primary (i.e., personal) and
secondary (i.e., compensatory) control are equally preferable, because they
both aid to the basic and inclusive motivation underlying the need for control:
perceiving order. Maintaining a belief in order and preventing perceptions of
randomness in the environment can, according to this model, be achieved
either through exerting personal control or through the endorsement of
15

external systems of control (i.e., compensatory control), such as God or
government. Figure 1 summarizes the different forms of secondary control
presented in this paragraph.

Secondary control

Illusory control

Vicarious control

Compensatory control

Figure 1. Three forms of secondary control. Rothbaum et al. (1982) originally
described four types of secondary control, of which illusory control and vicarious
control are the most relevant for the current dissertation1. Compensatory control,
which is based on vicarious control, is described comprehensively by Kay et al.
(2008).

Although the concept of compensatory control is closely related to
vicarious control, there is an important difference: whereas vicarious control
refers to the acknowledgment that there is a powerful other agent (e.g., God, a
strong leader) with which one can align to perhaps share in the power (or that
can be influenced to exert control for the individual, for example via prayer),
compensatory control refers to merely endorsing faith in a powerful other and
thus ascertaining oneself that “things are under control” (see Kay et al., 2008,
p. 32). In other words, the main motivation is to perceive the world in which
we live as a predictable place in which things do not just happen haphazardly.
Compensatory control, such as the endorsement of external religious and

1

The other two forms of secondary control described by Rothbaum et al. (1982) are predictive control
and interpretative control.
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sociopolitical systems, does therefore not encompass an attempt to regain
personal control.
The compensatory control model (Kay et al., 2008, 2010) forms the
theoretical basis of the part of my dissertation that focuses on control-threat
and compensation (Chapters 1 to 4). The model proposes that personal control
and compensatory control function in a hydraulic fashion as different means
to meet preferred levels of order2. This entails that these two forms of control
are substitutable; if one of these forms is lowered, the motivation to increase
the other is increased, and vice versa (see also Kay et al., 2010). The idea that
perceiving order and structure, and preventing perceptions of randomness
and chaos, is a powerful human motivation resonates throughout the
literature. As I mentioned earlier in this introduction, people are strongly
motivated to believe that the world in which they live, their social
environment, is orderly, predictable, and that it makes sense (Janoff-Bulman,
1992; Krantz, 1998; Kruglanski & Webster, 1996; Landau et al., 2004; Lerner,
1980; Pittman, 1998). Whitson and Galinsky (2008) found that people even
tend to falsely identify patterns in random-noise stimuli and events when
perceptions of control are threatened. Moreover, the naturally occurring
tendency to impose patterns and structure on all that we perceive in our
environments (dubbed ‘patternicity’ by Shermer, 2010) has been argued to
stem from the evolutionary fitness motive to protect oneself from making type
II errors (e.g., overlooking a pattern, resulting in getting eaten by a sabretooth
tiger; see Foster & Kokko, 2009). A recent study suggests that the innate

2

The notion that exerting control is one way to perceive order is also present in the work of Pittman
(1998), who argued that control provides people with the idea that their direct environment (and the
world as such) is predictable, structured and coherent (see also Krantz, 1998).
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preference for order over disorder extends beyond humans (Chiandetti &
Vallortigara, 2011).
Returning to the compensatory control model; several lines of research
have shown that lacking personal control leads to the endorsement of external
systems, both secular and religious, that are perceived as capable of
controlling the social world (and thus restore perceptions of order and guard
against randomness). This may result in, for example, a tendency to bolster a
strong government or defend the legitimacy of the social system (i.e., system
justification; Jost, Glaser, Kruglanski, & Sulloway, 2003), an enhanced belief
in a controlling higher power (i.e., a deity; Kay et al., 2008, 2010), and
defending a powerful ingroup (Fritsche, Jonas, & Fankhänel, 2008). Judging
from these findings, it seems that restoring perceptions of order in many cases
involves affirming belief in an external system, or agent, which has the power
to control outcomes in the world. Especially religion seems to offer a powerful
compensatory control mechanism, since belief in God is not dependent on
fluctuations in perceived strength of the agent, which is arguably more the
case when dealing with the governmental system that one lives in, or of the
ingroup one subscribes to. Indeed, long before the compensatory control
model was introduced, Spilka et al. (1985) and Rothbaum et al. (1982) argued
that an important psychological function of religious belief is that it
effectuates the need for control.
Overview of parts I and II of the dissertation
Chapters 1 to 4 build on and extend the existing compensatory control
literature. Based on the presumed importance of order and structure
perceptions, and more specifically on the assertion of the compensatory
control model that perceiving order is the primary motivation behind control
18

effects, this research generally tested two related ideas. First, I sought to
obtain evidence for the idea that an agent or external system in the process of
coping with control-threat is optional but not essential: if the primary
motivation behind the need to regulate threats to personal control is to affirm
order (Kay et al., 2008, 2010), then alternative order affirmations that do not
involve an explicit agent should also suffice. In other words, there should be
no inherent preference for order provided by an agent versus order not
provided by an agent. Moreover, a second and related idea that builds upon
the first is that order affirmations can be drawn from a more diverse array of
belief systems than previously assumed (and thus extend beyond the domain
of religious and sociopolitical beliefs), for example from scientific theories that
impose adequate levels of order on reality, and from relatively abstract societal
beliefs (i.e., belief in progress).
Chapter 1 investigates the effects of control-threat on preference for
three different theories about the origin of life. These theories varied in the
extent to which they provide order and/or an agent that provides
compensatory control. I employed descriptions of a religious belief system
(Intelligent Design: providing order and an agent) and two scientific theories:
Darwin’s Theory of Evolution (providing neither order nor agent) and an
alternative version of Darwin’s theory, which views evolution as an orderly
and predictable process (providing order but no agent). By letting participants
choose between one out of two theories, this set-up allowed a clear test of the
relative importance of order through an agent versus order without an agent
when dealing with low levels of personal control.
Chapter 2 describes three studies with the aim to show that controlthreat leads to the motivation to find order within different types of scientific
19

theories that aim to explain the same phenomena. More specifically, I
investigated whether stage theories (versus non-stage theories) become more
appealing when control is threatened, and also investigated a possible
mediating mechanism. Moreover, I also assessed whether preference for stage
theories would be observed when the stage theory provides negative
predictability (compared to a more uncertain and simultaneously more
hopeful alternative theory). Such a finding would indicate that the need to
perceive order overrules the importance of valence of the outcomes predicted
by the theory. This line of research was inspired by an observation by Shermer
(2008), who suggested that an important reason for the ubiquity of stage
theories in science (think about for example Kohlberg’s stages of moral
development, or the well-known five stages of grief) is that they provide in
people’s need to detect patterns and meaning in the world. Moulding complex
behavioral and environmental variables into an orderly series of stages
enhances the feeling that we can understand, and perhaps more importantly
predict, future outcomes. In this context the presence or absence of an
external agent is not relevant and, moreover, an enhanced belief in stage
theories would show that the motivational consequences of threats to control
extend beyond the realm of religious and political system bolstering.
Chapters 3 and 4 focus on the compensatory control function of more
abstract beliefs. More specifically, in these chapters I investigate the relation
between threat and belief in moral and social, and scientific and technological,
progress. As is the case with the scientific theories in Chapter 2, belief in
progress does not involve a religious or political system, or agent, that people
may put their faith in. Rather, belief in progress encompasses the faith that,
over time, things will get better. In other words, the course of human history is
20

not cyclical, but follows an upward linear trend. What is interesting about the
concept of belief in progress is that it is future-oriented and entails optimism
about what will come. It is also an abstract belief, with no clear agent or
system that provides compensatory control; rather, progress is facilitated by
‘mankind’ (e.g., scientists, politicians, literature and arts, societal forces). So
why would control-threats motivate people to enhance their belief in progress?
First, progress entails the promise of humanity gradually advancing;
technological and societal advances converge with an increasing ability to
exert control over our environment (Gray, 2004; Russell, 1929). In other
words, progress entails a promise of future control. Second, a gradually
progressing course of human history is an orderly, inevitable, and to some
extent predictable course, caused by logical laws of cause and effect (Bury,
1955). A third incentive to expect a potential relation between belief in
progress and control-threat lies in its resemblance with religion (Gray, 2007).
I will elaborate more on this idea in Chapter 3. In other words, progress
promises future control as well as an orderly perspective on our world. The
four studies I describe in Chapter 3 investigate the hypothesis that controlthreat leads to a tendency to defend the idea of progress, to invest in progressrelated research and development, and to a more general faith in moral,
societal, and technological progress.
Chapter 4 follows up on Chapter 3 and aims to extend the findings
presented in the first three chapters, by directly investigating whether
affirming the idea of progress actually helps to restore order perceptions (in
other words, does the compensatory control function of such beliefs actually
work?). In four studies, belief in progress was manipulated instead of
measured as a dependent variable, after which order perceptions as well as the
21

motivation to exert personal control were assessed. It was hypothesized that
affirming progress would increase perceptions of order, while questioning
progress would increase perceptions of disorder and randomness. Similarly,
based on the hydraulic relation between personal control and external systems
of control, I expected that affirming progress would reduce the motivation to
exert personal control. In this chapter I focused on sustainable behavior and
sustainability intentions as means to exert personal control over outcomes
(see Banfield, Nadolny, and Kay, 2011, for a similar rationale regarding
prosocial behavior). Examples are behavioral intentions aimed at reducing
carbon dioxide emission or reducing waste. In other words, because engaging
in sustainable behavior can be seen as taking matters in ones own hand, it is
expected to function as a means to affirm personal control - and thus
perceptions of order - when order-perceptions are lowered via questioning
scientific advances. Such a finding would be in line with the basic tenet of the
compensatory control model that personal control and external sources of
control work in a hydraulic way to meet the primary motivation to perceive
order in the world; Kay et al., 2010). Study 4.4 directly tested this assumption,
by investigating whether a personal control affirmation task that followed the
manipulation of belief in progress would eliminate the effects of that
manipulation on sustainable intentions and behavior. Thus, the studies in
Chapter 3 sought evidence for the effects of control-threat on the motivation
to defend, invest in, and belief in progress, presumably because belief in
progress restores perceptions of order. The studies described in Chapter 4
aimed to show that affirming progress actually functions that way; bolstering
faith in the progress of science and society was expected to provide a potent
means to cope with threats to control and order.
22

In sum, the research presented in Chapters 1 to 4 investigates how
threats that undermine our cherished perceptions that we live in an orderly
and predictable world – a world that is under control - lead to the motivation
to bolster and increase our confidence in a variety of belief systems that serve
as compensation for these threats.
Control-threat versus meaning-threat
As described earlier in this introduction, the current dissertation focuses on
threats to control on the one hand, and existential threat on the other.
Importantly, my point of departure is the basic tenet that control-threat first
and foremost triggers the motivation to affirm perceptions of order, while
existential threat primarily triggers the need for meaning. Although I view
these two types of threat as distinct I also think that they are partially
overlapping and should not be seen as psychologically independent constructs
(see, e.g., Shepherd et al., 2010, for a similar view). Indeed, the problem of
mortality might pose the ultimate uncontrollable fact of life (see Pyszczynski,
Greenberg, & Solomon, 1998), and thinking about death and the meaning of
life may therefore very well instill a sense of uncontrollability in a person, just
as someone who thinks about randomness and lack of control might conjure
thoughts related to mortality. Moreover, from the perspective of large-scale
societal threats, it is likely that the same phenomenon (e.g., a terrorist attack,
global warming) can trigger feelings of uncontrollability and chaos as well as
thoughts about mortality and death. It is therefore perhaps not surprising that
death reminders and threatened feelings of control both can lead to similar
compensatory strategies (e.g., bolstering one’s religious belief system,
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defending or investing in one’s ingroup)3. On the other hand it can also be
argued that the need for control and the need for existential meaning are, to a
certain level, different motivations. Being able to control events or perceive
order in situations does not necessarily imply experiencing some deeper
purpose or existential meaning. Just as control and order in itself do not
guarantee meaning and purpose in life, the experience of profound meaning
does not necessarily imply that one feels to be in control over events. Controlthreat primarily clashes with our preference for order and therefore intensives
the need to perceive order and predictability. Existential threat clashes with
our desire to believe that we live purposeful lives in a meaningful world, and
thus prompts us to restore perceptions of meaning (for more discussion on the
distinction between these two fundamental motivations, see Rutjens &
Loseman, 2010; Shepherd et al., 2010). In short, the present dissertation
views control-threat and existential threat not as two dichotomous categories,
but rather as two constructs that partially overlap but have distinct and unique
characteristics as well. I will return to this issue in the general discussion of
this dissertation. In the next paragraph, I present an overview of the theory
that has sparked a large body of research on how people deal with existential
threat; terror management theory (TMT). After that overview, I introduce my
own research that investigates the terror management functions of belief in
progress.
Existential threat and meaning motivation
In the last two chapters of this dissertation the focus remains on belief in
progress as compensation for psychological threat. However, in these two
3

For recent debates on the uniqueness versus similarity of different types of psychological threat and
the underlying motives, see Fritsche et al., 2008; Heine et al., 2006; McGregor, 2006; Pyszczynski,
Greenberg, & Solomon, 1997; Shepherd et al., 2010; van den Bos, 2009).
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chapters I primarily focus on existential threat as the motivational trigger to
bolster and defend this belief. More than a decade of research inspired by
TMT has yielded considerable evidence for the motivational consequences of
death awareness (i.e., mortality salience). According to TMT (Greenberg,
Solomon, & Pyszczynski, 1997; Pyszczynski, Solomon, & Greenberg, 1999), all
human motivation is ultimately rooted in the awareness of the inevitability of
death combined with the desire for self-preservation. The core premise of
TMT, based on the writings of Becker (1962; 1973) and Rank (1936/1950) is
that human beings have developed a psychological anxiety buffer to cope with
the paradoxical fact that they are, like any other animal, biologically
predisposed toward survival, and yet at the same time are the only animal
aware of their own mortality. As human beings evolved, environmental
demands led to the development of enhanced cognitive abilities, including the
ability to self-reflect and to place the self in a symbolic and temporal universe.
Put differently, humans became aware of their selves, of the past and of the
future, and consequentially also of the concept of mortality. The paradox of
mortality awareness and the self-preservation motive engenders feelings of
anxiety, or ‘terror’, in the individual. This anxiety relates to what Heidegger
called ‘Angst’, which is different from ‘Furcht’, in other words the fear that
stems from, for example, the perception of a concrete danger (Heidegger,
1927). Anxiety as in ‘Angst’ refers to the existential meaninglessness and lack
of significance that might arise when the individual contemplates how all life
is meant to come to an end. The anxiety buffer that humans beings have
evolved to cope with this mortality awareness comprises a psychological
system consisting of sustaining faith in one’s cultural worldview and
contributing to its values. Investing in and contributing to a cultural
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worldview is argued to imbue life with meaning, permanence, and stability
(Pyszczynski et al., 2003). Conversely, it has been shown that threatening such
worldviews reduces perceptions of meaning in life (Juhl & Routledge, 2011).
Cultural worldviews can be described as symbolic and socially constructed
beliefs that provide people with the notion that they are part of something
meaningful and more enduring than their own physical existence. Examples of
worldviews that help people to transcend their own existence through
affirming their significance in an enduring world (Greenberg, 2008) can be
found within religion (e.g., afterlife beliefs), but also in more secular beliefs
and behaviors (e.g., leaving behind a legacy or serving one’s country).
Ample research has shown that existential threat (i.e., reminders of
death) is associated with the motivation to seek such meaning-providing
compensation (for an overview, see Hayes, Schimel, Arndt, & Faucher, 2010;
Solomon, Greenberg, & Pyszczynski, 2004). This research can broadly be
defined along the lines of three hypotheses that the theory has generated. The
first, and most widely tested one, is the mortality salience hypothesis
(Rosenblatt et al., 1989), which posits that if maintaining faith in cultural
worldviews protects against death-related concerns, then making mortality
salient should motivate people to uphold, defend, and adhere to their
worldviews. In line with this hypothesis, numerous studies have shown that
mortality salience (e.g., writing about one’s own mortality, passing a funeral
home) engender a multitude of behaviors that appear to be designed to uphold,
defend, and bolster faith in the values that make up the person’s worldview
(i.e., their religious beliefs, moral convictions, national identities, etc.). A
second hypothesis, the anxiety-buffer hypothesis, holds that if a certain
psychological structure functions to buffer against existential anxiety, then
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bolstering this structure will attenuate the need for other psychological
defenses when people are reminded of death. For instance, following from the
prediction that religious belief helps manage anxiety, religious faith and belief
in an afterlife help mitigate the effects of mortality salience (e.g., Dechesne et
al., 2003; Jonas & Fischer, 2006). Thirdly, the death-thought accessibility
hypothesis proposes that if a psychological construct buffers against death
awareness, undermining it will increase the accessibility of death-related
cognitions (see Hayes et al., 2010 for a review). This hypothesis has been
assessed with a variety of beliefs pertaining to such domains as nationalism
and religious belief. In one such study (Schimel, Hayes, Williams, & Jahrig,
2007), participants presented with a challenge to their nationalistic beliefs
subsequently evidenced increased accessibility of death-related thought
relative to those not confronted with such a worldview threat. Thus, TMTinspired research has documented compelling evidence for the idea that
existential anxiety triggers the need to bolster meaning-providing belief
systems that help to buffer death-related concerns.
Overview of part III of the dissertation
In Chapters 5 and 6, I describe research that tests a novel and thus far
untested existential anxiety-buffer: belief in progress. The general idea behind
the studies presented in these chapters is that belief in progress can serve as a
meaning-providing construct. This idea is primarily based on the theoretical
links between belief in progress and religious belief. As I described earlier in
this introduction, Spilka et al. (1985) argued that two of the core psychological
functions of religious belief are that they provide in our need for control and
meaning (see also Becker, 1962). Malinowksi wrote that “Death… is perhaps
the main source of religious belief,” (1972, p. 71). British philosopher John
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Gray (2004; 2007) argued that belief in progress is not only similar to
religious belief; it actually is part of the religious heritage of the Western world
and now functions as a secular version of religion: “We seek in the idea of
progress what theists found in the idea of providence: an assurance that
history need not be meaningless” (2005, p. 1). In other words, where religion
offers the promise of a literal afterlife, belief in progress offers the promise of,
ultimately, reaching a utopian society: this means that the course of human
history, with all its flaws and evils, is justified and meaningful because it
progresses in a linear, upward fashion. Humanity learns from the past so that
“things will get better”. This belief forges a meaningful link between the past
and the future and as such provides a form of symbolic immortality; the
engines of progress are believed to continue when the individual itself is no
longer around.
If belief in progress indeed has an existential function, then it can be
concluded that this belief, like religion, harbors at least two important
psychological functions: it helps to meet perceptions of order when control is
threatened, and it provides existential meaning. The extent to which it is a
similar aspect, or that it are different qualities, of belief in progress that make
it a potent compensatory belief against different threats will be discussed
more extensively in the general discussion of this dissertation.
Chapter 5 describes three studies in which the existential functions of
belief in progress are investigated. In these studies, I tested whether belief in
progress protects against mortality concerns, by utilizing belief in progress in
all three hypotheses that are employed within the TMT paradigm. A first study
followed the mortality salience hypothesis and tested whether mortality
reminders would lead participants to defend the notion of progress.
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Participants were instructed to think about their mortality or about something
else, after which they were asked to rate an essay, which basically argued that
progress is an illusion. A second study followed the death-thought accessibility
hypothesis by testing whether questioning the existence of human progress
would increase the accessibility of death-related cognitions. Finally, in a third
study, I more directly tested the anxiety-buffering potential of belief in
progress (i.e., the anxiety-buffer hypothesis). Belief in progress was bolstered,
after which mortality was made salient (or not) and death-thought
accessibility as well as cultural worldview defense reactions were measured. If
belief in progress functions as an existential anxiety buffer, then mortality
salience following the bolstering of belief in progress would not increase
death-thought accessibility nor would it engender worldview defense reactions
to a relevant worldview-threatening message.
Of course, progress is a broad concept that entails more than one
dimension. The description of Chapter 3 of this dissertation already
mentioned belief moral and societal progress versus scientific and
technological progress, and how these relate to control-threat and order
motivation. Chapter 6 follows up on Chapter 5 by looking more closely at these
distinct types of belief in progress, more specifically the belief that “things will
improve” and the belief that “we will improve”. Over the last century, there
has been much discussion about the distinction between the advancement of
human products and institutions, such as knowledge, technology, and
prosperity, on the one hand and the advancement of the moral nature of
humanity itself (Brunner, 1972; Bury 1955; Comte, 1988; Gray, 2004, 2007).
The central tenet of Chapter 6 is that a belief in technological progress (things
will improve) in itself does not provide an existential anxiety-buffer. Rather, in
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order for progress to imbue the world with meaning, it should concern human
morality and entail more than mere material or scientific advances (we will
improve). To test this idea, which is more extensively discussed in Chapter 6’s
introduction and discussion, two studies were conducted. The first study
utilized TMT’s death-thought accessibility hypothesis and assessed whether
questioning moral versus technological progress increases the accessibility of
death-related cognitions. A second study, which was conducted among a large
representative sample of the Dutch population, investigated the effect of
mortality salience on belief in moral versus technological progress. Here,
instead of giving participants the option to defend the notion of progress (as
was the case in Study 5.1), I devised a simple graphic task that allowed
participants to indicate the extent to which they believe in moral as well as
technological progress. Moreover, this study also investigated the role of
religiosity. If belief in moral progress should primarily be seen as a secular
substitute for religious belief (Gray, 2005), then the effect of mortality salience
on belief in moral progress should be moderated by religiosity, i.e., be
primarily observed among secular participants (see also Jonas & Fischer,
2006; Norenzayan, Dar-Nimrod, Hansen, & Proulx, 2009 for similar
moderation effects of religious belief).
In sum, the research that I will describe in Chapters 5 and 6
investigates how existential threats related to mortality lead to the motivation
to bolster and increase belief in progress as a meaning providing construct
that helps to buffer against existential anxiety. I expected that belief in
progress, more specifically belief in the progress of mankind, will be found to
constitute a meaning providing construct, similar to religious belief, that helps
people cope with mortality concerns.
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Summing up
In parts I and II of the dissertation I will present research that focuses on how
threats to control influence preference for religious versus scientific belief
systems (presented in Chapter 1), preference for different types of scientific
theories (Chapter 2), and belief in societal and scientific progress (Chapters 3
and 4). Part III of the dissertation consists of two chapters that focus on the
effects of existential threat on belief in societal and scientific progress, as well
as on the buffering function of these beliefs (Chapters 5 and 6) 4 . In the
General Discussion I will summarize my research, discuss the relation
between the needs of control and meaning, focus on the similarities and
differences of different compensatory belief systems, and provide suggestions
for future research.

4

Because Chapters 1-6 were written as separate research articles, they can be read independently.
Readers will notice some overlap between the theoretical introductions and method sections.
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Part I: The effects of control-threat on scientific and religious belief
systems
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Chapter 1
Deus or Darwin: Randomness and belief in theories about the
origin of life

This chapter is based on Rutjens, B. T., van der Pligt, J., & van Harreveld, F.
(2010). Deus or Darwin: Randomness and belief in theories about the origin of
life. Journal of Experimental Social Psychology, 46, 1078-1080.
35

The field of social and personality psychology is currently witnessing an
increased interest in religious belief (see Sedikides, 2010). Perhaps one of the
most striking findings related to this topic is that belief in God and other
supernatural agents can increase as a result of psychological threats such as
existential uncertainty (Norenzayan & Hansen, 2006) and lack of control (Kay,
Gaucher, McGregor, & Nash, 2010). Several theories argue that the need to
perceive order and meaning in the universe lies at the heart of this
phenomenon, see for example terror management theory (see Greenberg,
Solomon, & Pyszczynski, 1997) but particularly the recently proposed model of
compensatory control (Kay, Gaucher, Napier, Callan, & Laurin, 2008; Kay et
al., 2010). Belief in God as a controlling agent thwarts notions of randomness
in the universe and provides order.
Some worldviews acknowledge that the controllability of life’s
outcomes is limited and allow for uncertainty and randomness. Darwin’s
Theory of Evolution is an example. Given the fact that confrontations with
randomness are generally seen as aversive (Kay, Moscovitch, & Laurin, 2010)
it is not surprising that controversy still surrounds Darwin’s theory.
Interestingly, however, a recently introduced version of evolutionary theory
emphasizes that evolution is actually an orderly and predictable process
(Conway-Morris, 2005). This alternative view on evolution should be less
threatening due to its emphasis on order and predictability, which enables us
to address the question what needs are fulfilled by different theories and
beliefs about life on this planet. More specifically, what determines their
attractiveness when personal control is threatened, the notion of a
supernatural agent (i.e., God) or the mere affirmation of an orderly world and
universe? If the latter is the case, people should be less in need of God when
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order in the world is affirmed, for example by offering an orderly perspective
on evolution. In other words, even a highly secular and scientific worldview
(see Preston & Epley, 2009) should be capable of protecting the person from
the aversive experience of randomness, rendering belief in a controlling God
superfluous.
Thus, we hypothesize that a threat to personal control (which poses a
threat to perceiving the world as orderly and structured, see Kay et al., 2008,
2010) only increases belief in an external agent (i.e., God) when no notion of
an orderly world is available. To test this idea, we conducted an experiment in
which control was manipulated and participants indicated their preference for
different perspectives on the world and the evolution of life. These included
Darwin’s Theory of Evolution (TE; randomness, no agent), Intelligent Design
(ID; order, agent), and a slightly modified version of TE developed by
Conway-Morris (2005), which states that evolution is not a random process
but is orderly and predictable (CMTE; order, no agent).
Study 1
Method
Participants. A total of 140 undergraduate students (108 female; Mage
= 21.06, SD = 3.96) participated in this study. Participants’ religiosity was
measured using a single item (“Do you consider yourself to be a religious
person?”), which could be answered on a 9-point scale ranging from 1 (very
religious) to 9 (not religious at all). After recoding the answers so that a
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higher number indicates more religiosity, we obtained a mean value of 2.86
(SD = 2.18). Thus, our sample could be considered to be fairly secular5.
Procedure and materials. Participants were randomly assigned to a
control-threat or no-threat condition. Control was manipulated by a bipartite
task: first, participants were asked to recall an unpleasant situation over which
they had or lacked control, and to subsequently summarize this event in 50100 words. Next, they were asked to provide three reasons supporting the
notion that the future is (un-) controllable (see Rutjens, van Harreveld, & van
der Pligt, 2010). Then, participants were presented with two of the three
perspectives described above; chance determined which combination they
received. 58 participants were presented with summaries of TE (85 words)
and ID (91 words). The TE summary explained evolution, inheritance, and
procreation, and emphasized that natural selection is generally a random
process in which unpredictable features of the natural environment determine
the outcomes. The ID summary explained how a controlling designer, not
random processes, provides the best way to explain the world. A total of 44
participants were presented with summaries of TE and CMTE (86 words), and
the remaining 38 participants were presented with CMTE and ID. The CMTE
summary described how evolution of life is not random but orderly and
predictable; replayed, evolution would inevitably result is a similar world as
the present one6. We asked participants to choose the theory that in their view
“provides the best framework to explain the origin of life on this planet”.

5

More than 50% of the participants scored a 1 or 2 on the reverse-scored scale, and only 14 out of 140
participants scored above the scale midpoint. The reported analyses include all participants. Controlling
for religiosity however did not change the pattern of results.
6
The full texts can be found in the appendix.
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The experiment ended with a manipulation check of control, consisting
of three items. The first item asked participants to think back of the situation
they had to recall, and to subsequently indicate the amount of experienced
control in the situation (on a 7-point scale ranging from no control [1] to full
control [7]). The two remaining items assessed generalized feelings of control
(e.g., “Are you the actor in, or director of, your own life?”, r = .62).
Participants indicated their level of agreement with each item on a 7-point
scale, with higher scores indicating higher levels of control.
Results
Manipulation check. No-control participants reported less control
over the retrieved situation (M = 1.77, SD = .91) than participants whose
control was not threatened (M = 5.91, SD = 1.01), F(1, 139) = 615.34, p < . 001).
Means for generali-zed feelings of personal control were 4.68 (SD = 1.03) and
5.30 (SD = .89), respectively, F(1, 139) = 6.99, p < .01. Thus, the manipulation
also affected more general feelings of control over life7.
Main analyses. As shown in Figure 1.1 (left panel), nearly all
participants in the no-threat condition favored TE over ID, but this number
was considerably reduced in the control-threat condition, χ2(1) = 3.54, p < .06.
Thus, preference for ID increased as a result of a threat to control. Results
revealed a similar effect of control-threat for participants choosing between
TE and CMTE, χ2(1) = 5.38, p = .020. As shown in Figure 1.1, preference for
CMTE was higher for no-control participants. Finally, control-threat did not
affect preference when choosing between ID and CMTE, χ2(1) = .23, p = .63.

7

We also performed manipulation checks for each of the groups of participants (TE vs. ID; TE vs.
CMTE; CMTE vs. ID) separately. On all control items, we found significant effects of the control
manipulation (all p’s <.05).
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Figure 1.1. Percentage of participants favoring ID over TE, CMTE over TE, and ID
over CMTE after a control-threat or no control-threat.

Discussion
Results of this study indicate that a control-threat increases belief in a
controlling designer (ID; order, agent), but only in the absence of other
options that help to create order in the world8. When other viable options are
available (in the present case CMTE; order, no agent), the threat-induced
increase in religious belief is not present. Control-threat also increased
preference for an orderly perspective on evolution when it was compared to
the original Theory of Evolution (randomness, no agent). Thus, in the current
study, affirming order provides in the same need as affirming belief in a
supernatural agent, and consequentially nullifies increases in belief in such an
agent. Interestingly, results also show that non-threatened participants
seemed more able to cope with randomness (see also Kay et al., 2010, p. 38),
as indicated by their overwhelming preference for Darwin’s theory; 95%
favored TE over CMTE and 96% chose TE over ID. This baseline preference is

8

Notably, notwithstanding the fact that the current research was conducted among a reasonably
nonreligious group of participants, this absence of other order-restoring worldviews increased the
appeal of belief in a supernatural agent.
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perhaps not surprising, since our sample of participants was fairly secular,
although based on research on teleological bias one could perhaps expect, at
least on an implicit level, a higher baseline preference for ID; see Kelemen &
Rosset, 2009.
The current findings fit well within the model of compensatory control
(Kay et al., 2008). The added value of the present findings is that they show
that affirming order, which is the primary motivation behind compensatory
control efforts, consequentially nullifies such efforts. In other words, external
agents that provide compensatory control (either religious or secular, such as
governmental institutions; Kay, Shepherd, Blatz, Chua, & Galinsky, 2010) are,
according to the current results, only needed when a) personal control is
threatened and b) no affirmation is present that the world is an orderly place
in the first place9. These findings shed a different light on enhanced beliefs in
supernatural agents after threat (Kay et al., 2010; Norenzayan & Hansen,
2006). The primary motivation of perceiving order and thwarting randomness
can be met in different ways, and exactly how this order is achieved (e.g.,
bolstering belief in an agent or affirming a scientific worldview) appears to be
secondary.
In sum, although it has been argued that science and religion are
fundamentally opposed explanations of life (Preston & Epley, 2009), it seems
that they can be deployed interchangeably to restore order (Kay et al., 2010).
As we have seen in this study, framing Darwin’s Theory of Evolution as
depicting an orderly and predictable process reduced the need to bolster belief
9

Recent research by Kay et al. (2010) shows that different sources of compensatory control, such as
God and government, are interchangeable and display a hydraulic relationship. We would therefore
expect that an affirmation of order in the world (such as provided by Conway-Morris’ take on evolution)
would nullify the bolstering and defense of governmental institutions after control-threat in a similar
vein as has been shown in the current research.
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in a supernatural agent. In other words, increases in religious belief under
threat are nullified when other (even science-based) options to restore order
are present. To conclude, because of its emphasis on random processes the
theory of evolution in its original form will in all probability continue to spark
controversy around the world, especially in uncertain times.
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Appendix
Three perspectives on the origin of life – the full texts (translated from
Dutch).
Darwin’s Theory of Evolution (TE):
“Evolutionary theory posits that the way our world and the universe work
springs from evolution; a process in which inheritance, procreation, and
natural selection play an important role. Natural selection, the basis of this
theory, is generally an unstructured and random process in which
unpredictable features of the natural environment determine how life evolves.
A wide array of circumstances determines how life evolves, and coincidence
plays a large part in this process.”

Intelligent Design (ID):
“Intelligent Design theory posits that the way our world and the universe work
can be best explained as the result of the efforts of a higher power (for
example God), who designed our world and exerts control over it. Contrary to
evolutionary theory, which explains life on our planet as the results of random
processes, ID theory posits that, given the complexity of our planet, its design
requires an external agent.”

Conway Morris’ version of evolutionary theory (CMTE):
“A recently introduced version of evolutionary theory has been developed
from the basic assumption of ‘converging evolution’. According to this
principle, life on our planet is not the result of random processes: if evolution
would be replayed, results would inevitably be similar to the present state of
affairs. The course of evolution follows certain paths and is therefore best
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described as a mechanism that is bound to have specific structural
characteristics.”
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Chapter 2
Steps, stages, and structure: Finding compensatory order in
scientific theories

This chapter is based on Rutjens, B. T., van Harreveld, F., van der Pligt, J., &
Noordewier, M. Steps, stages, and structure: Finding compensatory order in
scientific theories. Manuscript under revision at Journal of Experimental
Psychology: General.
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Stage theories have been prominent in the social, behavioral, and life sciences
since their inception. This is certainly true for psychological science, where
many examples can be found ever since Freud introduced the concept of
psychosexual stages. Stage theories in psychology assume that human
development and adaptation move through an orderly and predictable series
of steps (Baron, Earhard, & Ozier, 1995). Influential examples are Piaget’s
theory of intellectual development (Ginsburg & Opper 1979; see also Brainerd,
1972), Kohlberg’s stages of moral development (1958), and Erikson’s stages of
identity development (1994). In the broad domain of the social and behavioral
sciences, there is continuing debate and controversy about the extent to which
processes such as human development, societal change, and health should be
regarded as primarily discontinuous (the assumption of stage theories) or
continuous (as presumed by continuum theories; see Abbott, 1995; Lerner,
2002; Stuart & Coltheart, 1988). Despite the controversy sparked by stage
theories, their ubiquity suggests that they have an appeal to theorists and their
audience alike. In the current paper we argue that a desire for order and
predictability may contribute to this appeal.
Perceiving order, or structure, in the world and social environment has
been argued to comprise a fundamental human motivation (Kruglanski &
Webster, 1996; Whitson & Galinsky, 2008). According to the compensatory
control model (Kay et al., 2009) perceiving order can be accomplished in
different ways. One way is to affirm the notion that one has personal control
over life and future outcomes. Alternatively, there are a number of strategies
people employ to affirm order and prevent threatening perceptions of
randomness. Research has shown that when personal control is threatened,
people seek to affirm order in a variety of ways. Examples are bolstering belief
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in external agents that control outcomes (such as an intervening God or
powerful political system; Kay, Gaucher, Napier, Callan, & Laurin, 2008),
imposing patterns and causal inferences on noise (Whitson & Galinsky, 2008;
see also Foster & Kokko, 2009, for an evolutionary approach to motivated
pattern perception), and enhanced belief in scientific progress (Rutjens, van
Harreveld, & van der Pligt, 2010).
Recently, Shermer (2008) suggested that an important reason for the
prominence of stage theories might be that they provide in our need to detect
patterns and meaning in the world. Indeed, moulding complex environmental
and behavioral phenomena into an orderly series of stages enhances our sense
of understanding and, perhaps more importantly, the feeling that we can
predict future outcomes. According to social psychologist Carol Tavris, stage
theories “impose order on chaos {…} and predictability over uncertainty”
(cited in Shermer, 2008, p.42). In the current article we aim to provide the
first empirical evidence for the idea that stage theories indeed harbour an
order-restoring function and therefore gain attractiveness when people are in
need to thwart perceptions of randomness. If this notion is correct, orderthreat should affect preference for stage theories. Such a finding would also
extend the literature on threat and compensatory processes by showing that
threats to order and control not only trigger compensation in the domain of
religious and political beliefs (that often contain an external agent), but affect
preference for scientific theories as well.
In sum, we hypothesize that threatening people’s perceptions of order
will increase preference for stage theories over continuum theories. Study 2.1
tests whether a threat to order increases preference for a stage theory of grief.
Study 2.2 gauges the effects of order-threat on preference for a stage theory of
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Alzheimers’s disease, which provides negative predictability regarding the
course of the disease and as such enables us to test whether preference for
stage theories is independent of valence. Study 2.3 investigates preference for
a stage theory of moral development, and tests whether the motivation to
perceive order underlies the predicted preference shift.
Study 2.1
Method
Participants. A total of 59 undergraduate students (53 females; mean
age 20 years) participated in exchange for course credit.
Procedure. To threaten order perceptions, participants were
randomly assigned to a control-threat or no-threat condition

10

. We

manipulated control by asking participants to recall a negative situation over
which they lacked (or had) control and to subsequently summarize the event.
Next, they were asked to provide three reasons supporting the notion that the
future is (un-)controllable (Rutjens et al., 2010). The manipulation was
followed by four manipulation check items, consisting of two items (7-point
scales) gauging control over, and the aversiveness associated with, the
retrieved situation, and two items gauging generalized feelings of control (“Are
you the actor in, or the director of, your own life?” and “To what extent do you
feel that you can control what happens in your life?”, r = .62, p < .01).
Subsequently, participants were presented with short descriptions of two
theories on the development of grief: a continuum theory (James & Friedman,
1998) and a stage theory (Kübler-Ross, 1969). Kübler-Ross’ well-known theory
of grief describes five stages of grief, from denial to acceptance. The
description of the continuum theory pointed to the absence of a discernible
10

Which is a commonly used manipulation to induce perceptions of disorder; see, e.g., Kay et al., 2008.
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and clear sequence of adaptation phases and argued that bereavement is
different for each individual (depending on personality factors, demographic
variables, etcetera). We asked participants to choose the theory that they
thought best explains the process of grief.
Results
Manipulation check. Control-threat led to lower reported control
over the situation (M = 2.03, SD = 1.22) than no-threat (M = 6.08, SD = .86),
F(1, 58) = 201.67, p < .001, η2p = .78. Aversiveness did not differ between
conditions, p > .25. Generalized feelings of control were also affected by the
manipulation so that threatened participants reported lower control (M = 4.65,
SD = 1.05) than non-threatened participants (M = 5.26, SD = .71), F(1, 58) =
6.38, p = .014, η2p = .10.
Main analysis. All participants in the no-threat condition preferred
the continuum theory over the stage theory of grief, but control-threat led to
an 18% reduction of this default preference, χ2 (1) = 4.91, p = .027, Cramer’s V
= .29. Thus, although the majority of participants still indicated a preference
for the continuum theory, this preference was significantly lower than in the
no-threat condition (see Table 2.1).
Discussion
Results of this first experiment show that control-threat indeed affects
preference for theories of grief. Although the default preference unequivocally
lies at the continuum theory, results show a significant decrease of this
preference upon control-threat. A second experiment was conducted to
replicate these results with two modifications. First, we replaced the controlthreat manipulation used in Study 2.1 with a randomness prime (which
constitutes an alternative means to manipulate order-threat, see Kay,
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Moscovich, and Laurin, 2010). Second, we employed a different set of theories
(i.e., on the development of Alzheimer’s disease) in which the stage theory
describes a certain process of deterioration rather than resolution (which was
the case with grief, where the final stage is acceptance) while the alternative
theory was simultaneously less predictable and more hopeful. In this way, we
aimed to test whether the appeal of predictability under threat applies to both
positively and negatively valenced processes.
Study 2.2
Method
Participants. A total of 43 undergraduate students (36 females; mean
age 22 years) participated in exchange for course credit.
Procedure. Participants took part in a study that was ostensibly on
‘attitudes and language’ and were randomly assigned to a randomness prime
or negativity prime manipulation (see Kay et al., 2010). The prime consisted of
a scrambled sentences task, comprised of 16 word sets (each consisting of four
to six words) in both conditions. Participants were first given an instruction
on how to unscramble the word sets and create proper sentences, employing
an example word set. It was explained that every word set consisted of one
word that was redundant, and that the remaining words had to be rearranged
in order to create a meaningful sentence. In the randomness condition, eight
words of the total set were related to randomness (e.g., “disorder”, “chaos”). In
the

negativity

condition,

eight

words

were

negative

(e.g.,

“filthy”,

“disgusting”)11.

11

An example word set in the randomness condition is orange at he random chose. See Kay et al.

(2010) for the full set of stimuli.
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As in Study 2.1, participants were next presented with descriptions of
two different theories, this time about Alzheimer’s disease. After a brief
explanatory text, the two theories were presented. The stage theory described
Alzheimer’s disease progressing via five stages, from very mild to severe
cognitive deterioration. Thus, this theory described a clear-cut process of
decline, resulting in a gravely negative end stage. The description of the
continuum theory emphasized that there is no evidence for clearly discernible
stages, and that there are large individual differences pertaining to the severity
of the symptoms. Although every patient eventually ends up needy, the
process takes place at different speeds across individuals (depending on a
complex interaction of different predictors, from dietary pattern to genetic
and social factors). It is important to note that the continuum theory
description contained the hopeful possibility of living in relative health for a
considerable number of years after being diagnosed. Both descriptions were
based on Reisberg et al. (2003). Participants were asked to indicate which
theory they preferred as the best explanation of the process of Alzheimer’s
disease.
Results and Discussion
As expected, participants primed with randomness were more likely to
choose the stage theory than those primed with negativity, χ2 (1) = 4.36, p
= .037, Cramer’s V = .32. In the randomness prime condition, 46% of the
participants preferred the stage theory over the continuum theory, whereas
this was only 16% in the negativity prime condition (see Table 2.1). This
finding corroborates the results of Study 2.1 and indicates that people seek
order and predictability when threatened, even when the predictable outcome
is negatively valenced. In other words, after an order-threat negative
51

predictability becomes relatively more appealing than a potentially more
positive but uncertain and non-structured outcome.
In a final experiment we aimed to replicate the results of Studies 2.1
and 2.2 using yet another set of theories. More importantly, Study 2.3 was
designed to shed more light on the underlying motivational process and
obtain more direct evidence for our assumption that threat increases
preference for stage theories because of the need to thwart perceptions of
randomness and affirm order. To test this idea, we included a modified
version of the snowy pictures task (borrowed from Whitson and Galinsky,
2008; original by Ekstrom et al., 1976). This task has been used to show that
lacking control triggers illusory pattern perception, which functions as a
compensatory control mechanism by imposing structure on the world and
environment (Whitson & Galinsky, 2008). If preference for stage theories is
born out of the need to impose/perceive order, then illusory pattern
perception should mediate the effect of threat on theory preference.
Study 2.3
Method
Participants. A total of 38 undergraduates (23 females; mean age 21
years) participated in exchange for course credit.
Procedure. As in Study 2.1, participants were randomly assigned to a
control-threat or no-threat condition. The procedure and measures were
identical, except for the inclusion of the modified snowy pictures task
(consisting of twelve grainy embedded images and twelve non-images; see
Whitson and Galinsky, 2008), which was presented after the manipulation
checks. The images and non-images were presented in mixed order and
participants were asked to identify if they saw an image or not, and
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subsequently describe what the image was (or describe that there was no
image). Illusory pattern perception was calculated by adding the number of
times participants saw an image where none existed. Next, descriptions of two
theories on moral development were presented. The stage theory was
Kohlberg’s theory of moral development (1958), which views moral
development as occurring in a fixed sequence of stages, resulting in an end
stage of universal ethical principles. The alternative theory was based on
Tavris’ (Shermer, 2008) critique on Kohlberg’s stage theory and argues that
moral development is different for each individual and should be regarded as
a continuum rather than a series of stages. Participants indicated their
preference and also indicated, on a 7-point scale, how strongly they endorsed
their choice, from 1 (not at all) to 7 (very much)12. The experiment ended with
demographic measures, after which participants were thanked and dismissed.
Results
Manipulation check. Control-threat led to lower reported control
over the situation (M = 1.67, SD = .80) than no-threat (M = 5.59, SD = 1.28),
F(1, 37) = 134.11, p < .001, η2p = .79. Unexpectedly, threatened participants
rated the retrieved situation as somewhat more aversive (M = 6.29, SD = 1.06
vs. M = 5.65, SD = .86) than control participants, F(1, 37) = 3.83, p = .058, η2p
= .1013. Generalized feelings of control (measured with the same items as in
Study 2.1, r = .46, p < .01) were marginally affected by the manipulation;
threatened participants reported lower control (M = 4.67, SD = .89) than nonthreatened participants (M = 5.24, SD = 1.02), F(1, 37) = 3.39, p = .074, η2p

12

This allows us to compute a continuous theory preference variable, which makes it possible to test
for mediation with theory preference as dependent variable.
13
We controlled for aversiveness in our subsequent analyses, which did not affect the reported patterns
of results.
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= .09. Controlling for aversivemess by entering it as a covariate however
rendered the effect of the manipulation on generalized feelings of control
significant, F(1, 37) = 4.37, p = .044, η2p = .11.
Main analyses. First, we replicated the previous results pertaining to
theory preference: threatened participants were more likely to choose the
stage theory than control participants, χ2 (1) = 3.75, p = .053, Cramer’s V = .31
(see Table 2.1). We also found that threatened participants perceived more
illusory patterns (M = 4.38, SD = 3.63) than control participants (M = 2.18,
SD = 2.10), F(1, 37) = 4.93, p = .033, η2p = .12. To test the role of
compensatory need for order in the effects of threat on theory preference more
specifically, we conducted a mediation analysis. First, we transformed theory
preference into a continuous variable by multiplying it with the strength of
endorsement of the indicated choice. Next, we performed a bootstrapping
analysis (Preacher & Hayes, 2004) with threat as predictor, theory preference
(continuous) as dependent variable, and illusory pattern perception as
mediator. A bootstrapping analysis of 5000 samples confirmed mediation by
illusory pattern perception, p < .05 (a point estimate of -1.14 was yielded, with
a 95% confidence interval from -2.95 to -.076, thus not crossing zero).
Discussion
Study 2.3 replicated the effect obtained in Studies 2.1 and 2.2, showing
that threat increases preference for a stage theory over a continuum theory,
this time in the realm of moral development. Order-threat also increased
illusory pattern perception, replicating Whitson and Galinsky (2008). Of
particular interest to the current research is the finding that, as shown by
mediation analysis, preference for stage theory was enhanced because of the
motivated perception of order.
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Table 2.1.
Percentage of participants preferring a stage theory (ST) over a continuum theory (CT)
as a function of threat, Studies 2.1 – 2.3.
Control-threat
Theory preference

No-threat

ST

(CT)

ST

(CT)

Study 2.1 (Grief)

18%

(82%)

0%

(100%)

Study 2.2 (Alzheimer’s disease)

46%

(54%)

16%

(84%)

Study 2.3 (Moral development)

48%

(52%)

18%

(82%)

Note. In Studies 2.1 and 2.2, p’s < .05; in Study 2.3, p = .053.

General Discussion
Three experiments provided experimental evidence for our hypothesis that
stage theories gain attractiveness when perceptions of order are threatened. In
Study 2.1, control-threat increased preference for a stage theory of grief. Study
2.2 replicated this finding using a different manipulation (randomness prime)
and a stage theory with a negatively valenced outcome. Study 2.3 showed that
the effect of threat on theory preference was mediated by illusory pattern
perception, supporting the notion that stage theories trigger the motivation to
impose order on chaos (as suggested by Tavris; Shermer, 2008).
The current findings converge with both Kay et al. (2008; 2010) and
Whitson and Galinsky (2008), who argued that randomness and threats to
personal control trigger the motivation to restore order. The results of Study
2.3 are, to our knowledge, the first to directly show that the motivation to
perceive order underlies the effects of threat on compensatory preferences.
This finding adds to the work of Kay and colleagues on motivational
mechanisms underlying threat compensation. Their work indicates that orderthreat increases self-reported defensive denial of the role of randomness in life,
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which leads to compensatory belief in a controlling God (Kay et al. 2008,
Study 2). The current research contributes to these findings by showing that
threat triggers the motivation to perceive order (i.e., illusory pattern
perception), which accounts for the observed compensatory preference shifts
(i.e., increased preference for stage theories). The fact that participants in
Study 2.2 preferred negative predictability over an alternative that was both
more unpredictable and more hopeful further attests to the powerful
motivation to perceive order. Thus, when people experience the need to
combat perceptions of randomness, it seems that they prefer ‘the devil they
know’.
In future research it would be worthwhile to assess the potentially
moderating role of religiosity. It has been argued that an important function of
religious beliefs is that these satisfy the need to predict and control events
(Spilka, Shaver, & Kirkpatrick, 1985), which suggests that those adhering to a
religion are, by default, relatively shielded against threats to order (i.e., God is
in control over the events that take place in our universe, Kay et al., 2008).
The

current

research

employed

largely

secular

samples

of

Dutch

undergraduate students, who might be more prone to engage in order
restoration as reported in this article.
Stage theories are ubiquitous in various sciences. Although the
intention of this article is not to participate in the debate on the adequacy of
these theories to explain and predict human behavior and life’s outcomes, we
argue that part of their appeal lies in their ability to provide a sense of order.
When randomness lurks, stage theories provide us with the means to let order
and predictability prevail over chaos and uncertainty.
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Part II: The effects of control-threat on belief in progress
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Chapter 3
Yes we can: Belief in progress as compensatory control

This chapter is based on Rutjens, B. T., van Harreveld, F., & van der Pligt, J.
(2010). Yes we can: Belief in progress as compensatory control. Social
Psychological and Personality Science, 1, 246-252
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Control is a fundamental human motivation and we know from the literature
that lacking control is generally aversive (e.g., Heckhausen & Schulz, 1995;
Maier & Seligman, 1976). Perceptions of personal control over one’s life and
environment have been found to enhance well-being and the ability to cope
with stress, improve performance, reduce anxiety, and decrease perceptions of
pain (Fiske & Taylor, 1991; Glass et al., 1973; Luck, Pearson, Maddern, &
Hewett, 1999; Thompson & Spacapan, 1991). Rodin and Langer (1977) related
control to longevity. Unfortunately, personal control is often less than we
would prefer. When on a flight to our holiday destination for example, we are
temporarily experiencing lower levels of control. More generally, we do not
have full control over our future and that of our children. Thus, the belief that
we are in control of events and determine present and future cannot always be
upheld (see Kay, Whitson, Gaucher, & Galinsky, 2009).
The literature suggests that when feelings of personal control are low,
the next best thing might be to believe that, generally, things are under
control. People rely on a variety of secondary control strategies (see
Rothbaum, Weisz, & Snyder, 1982) to affirm this belief, many of which are
religious or superstitious in nature. For example, low control increases belief
in God (Kay, Gaucher, Napier, Callan, & Laurin, 2008; Spilka, Shaver, &
Kirkpatrick, 1985), and enhances magical thinking (Keinan, 2002; Vyse, 1997).
Whereas superstitions generally offer an illusory sense of personal control,
belief in God provides an external agent that controls the world (i.e.,
‘compensatory control’; Kay et al., 2008). Kay et al.’s model of compensatory
control asserts that the desire for control can be considered a secondary goal
of the more general motivation to prevent seeing our world as random and
chaotic. When people lack the ability to exert personal control, they can thus
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turn to external sources (e.g., a controlling God) and rest assured that things
are under control. Spilka et al. (1985) also argued that one of the most
important characteristics of religions is that they satisfy the need to predict
and control events. Thus, besides its existential functions (Becker, 1962),
religion seems to be closely related to the human need for a predictable and
clearly structured reality that is under control.
The current research focuses on a secular belief as provider of
compensatory control: belief in progress. This belief has been argued to have
complemented, and often even replaced, religion as an important meaning
provider, ever since the age of Enlightenment (Gray, 2004). Having faith in a
progressive course of history, as opposed to viewing history as cyclic, provides
people with the reassurance that things will get better. The notion of human
progress thus implies that history spirals up and always results in a net gain
(Wagar, 1972); ultimately this should lead to a utopian society (Gray, 2007).
Based on its resemblance with religion, we expect that this belief helps to
assuage the threat of low control. Moreover, progressive faith bears the
promise

of

humanity

gradually

advancing

morally,

socially,

and

technologically (see Gray, 2004), and thus becoming increasingly more
capable of exerting control and reforming the world (Russell, 1929). Indeed,
as Gray (2002) argued, believers in progress insist that by using our
progressive knowledge we can control our environment. In a secular world,
having faith in mankind obtaining actual control in the future might be a
realistic alternative to faith in an external agent (i.e., God) providing
compensatory control. Thus, the notion of human progress provides people
with the belief that things will eventually be under control.
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In sum, we expect that lack of control leads to enhanced belief in
progress, because progress promises future control. The main goal of Studies
3.1 and 3.2 was to assess if low levels of personal control enhance belief in
progress. In Study 3.1, participants were asked to recall a negative situation
from the recent past over which they lacked (or had) control. Subsequently,
they were asked to evaluate the author of an essay on the illusory notion of
human progress. In Study 3.2 we used an alternative manipulation of control,
varied the content of the essay, and added a measure of positive and negative
affect to assess possible mood effects. Study 3.3 was a field study where
airplane passengers were compared with a baseline group in terms of faith in
progress and religious beliefs. In a fourth study, we used several more direct
measures of belief in progress such as preferences concerning research
funding and policy options dealing with environmental and societal issues. In
all cases the options differed in terms of expectations about technological and
moral/societal progress14.
Study 3.1
Method
Forty-three participants (35 females; mean age 20.79 years) were
randomly assigned to a no-control vs. control condition. All participants were
told that the purpose of the first part of the experiment was to investigate how
well people remember specific situations from their past. They were asked to
recall a recent event over which they lacked control (or had control), and to
summarize the event using approximately 100 words 15 . Next, participants

14

We use the terms technological progress and scientific progress interchangeably. The same applies to
moral progress and societal progress.
15
Responses to the control manipulation were content analyzed. Participants mentioned issues such as
computer failure, missing train connections, and dentist visits. Furthermore, because we did not include
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were presented with an essay questioning the assumption of human progress.
The essay was 171 words in length and argued that progress is illusory,
adopting some of the core ideas of Gray (2004, 2007) on the cyclic nature of
history (see Rutjens, van der Pligt, & van Harreveld, 2009, for the complete
essay). Next, participants were asked to indicate their thoughts about the
author. Six adjectives were positive (e.g., “intelligent,”, “agreeable”), and four
were negative (e.g., “stupid”, “unpleasant”). Answers could range from 1
(totally disagree) to 9 (totally agree). Seven participants were excluded from
the analyses because they handed in incomplete questionnaires, leaving 36
participants.
Results and Discussion
First, the four negative author ratings were reverse scored in order to
create an overall index consisting of all ten items (α = .92). Participants in the
no-control condition rated the author less positively (M = 4.42, SD = 1.31)
than those in the control condition, (M = 5.63, SD = 1.19), F(1, 35) = 8.44, p
< .01, suggesting that lack of control leads people to more vigorously defend
the notion of human progress.
Study 3.2
Study 3.1 could not rule out the possibility that low control triggers general
negative reactions toward any essay that is critical and negative in tone. The
current experiment therefore employed a full 2 (no-control vs. control) by 2
(anti-progress essay vs. anti-DutchRail essay) between-subjects design. In
Study 3.2 we also aimed to establish that the results of the first study were
a manipulation check in this experiment, we approached a second sample of 41 participants. They were
presented with the same retrieval task and later were asked to indicate the amount of control they had
over the situation. This was higher for those recalling a control situation (M = 5.61, SD = 1.29) than for
those recalling a no-control situation (M = 2.61, SD = 1.53), F(1, 40) = 44.51, p < .001. The
manipulation also affected generalized feelings of control: Control participants scored marginally
higher (M = 5.83, SD = .92) than no-control participants (M = 5.13, SD = 1.33), F(1, 40) = 3.66, p = .06.
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specifically caused by the threat of low control, and not by negative mood (e.g.,
anger aroused by the manipulation, leading to negative author ratings).
We replaced our retrieval manipulation with an anticipatory control
manipulation, thus focusing on future loss of control instead of past loss of
control. In this way we expected to obtain more pronounced effects of our
manipulation on participants’ mood, and hence provide an optimal test for the
alternative hypothesis that mood causes the negative evaluations of the essay.
Our expectations concerning more pronounced mood effects are based on the
affective forecasting literature (Wilson & Gilbert, 2003), and more specifically,
the impact bias (see Wilson & Gilbert, 2005). The impact bias entails that
people tend to overestimate their affective reactions to future events. Thus, if
lack of control is associated with negative affect, pondering future
uncontrollability should enhance these affective reactions.
Method
A total of 155 participants (126 females) were randomly assigned to one
of four conditions. Mean age was 20.50 years (SD = 3.60). They were asked to
imagine that the future is (un-) controllable and were subsequently asked to
provide three reasons supporting this notion. Next, all participants completed
twenty self-report affect items by indicating, on 5-point scales ranging from 1
(not at all) to 5 (very much so), how they currently felt. Thirteen items were
negative (e.g., “annoyed”, “confused”, “angry”; α = .84), seven were positive
(e.g., “warm”, “proud”, “interested”, α = .71).
Then, half of the participants read the anti-progress essay and rated its
author using the same ten items as in Study 3.1. The other half of the
participants read a control essay of similar length. This control essay provided
a critical and quite negative assessment of Dutch Rail, and participants rated
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the author on the same items. Again, scores could range from 1 (totally
disagree) to 9 (totally agree).
Results
Essay evaluation. We expected that the no-control manipulation
(imagining and reasoning that the future is uncontrollable) would lead to
harsher evaluations of the author of the anti-progress essay, as compared to
the control condition. We did not expect to find such control-induced
differences on the evaluations of the Dutch-Rail essay. First, we reverse-coded
the four negative ratings and computed an overall 10-item index (α = .87).
This index was submitted to a 2 (control: no-control vs. control) by 2 (essay:
anti-progress vs. anti-DutchRail) ANOVA. This analysis revealed a main effect
of control, F(1, 151) = 7.11, p = .009, which was qualified by a significant
control x essay interaction effect, F(1, 151) = 4.58, p = .034 (see Figure 3.1).
LSD posthoc tests revealed that no-control participants rated the author of the
anti-progress essay less positively (M = 4.06, SD = .99) than control
participants (M = 5.01, SD = 1.21, p = .001. Regarding the Dutch-Rail essay,
ratings by the no-control participants (M = 4.61, SD = 1.25) did not differ from
ratings by the control participants (M = 4.71, SD = 1.33), p = .70. Thus, as
expected, the manipulation of control only affected the ratings of the author of
the anti-progress essay. Further analysis showed that the no-control/antiprogress ratings also differed significantly from the control/anti-DutchRail
ratings (p = .023), whereas the difference with the no-control/anti-DutchRail
ratings approached significance (p = .056). No other comparisons were
significant.
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5
No control
Control
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4
anti-progress essay

anti-Dutch Rail essay

Figure 3.1. Author ratings as a function of control (no-control vs. control) and
content of the essay (anti-progress vs. anti-Dutch Rail). Study 3.2

Affect. The positive affect (PA) index was normally distributed, and
covered the full range. The negative affect (NA) index was slightly skewed and
ranged from 1 to 3 (on a 5-point scale). Overall our manipulation did have a
more pronounced effect on the positive items. The manipulation of control did
not have an effect on the NA index scores, which were low in both the nocontrol condition (M = 1.26, SD = .30) and the control condition (M = 1.30,
SD = .35), F < 1. We did find an effect of control on the PA index, F(1, 154) =
7.52, p = .007. Those in the no-control condition reported lower PA (M = 2.70,
SD = .68) than those in the control condition (M = 2.96, SD = .65) 16 .
Importantly, statistically controlling for PA did not alter the pattern of results
regarding the author-evaluations (following Muller, Yzerbyt, and Judd, 2008,
we controlled for the interaction between PA and essay; main effect of control
p = .010, interaction effect of control x essay p = .035).

16

Research findings concerning the effects of low control on affect are mixed. Some studies did not
find mood effects (e.g., Fritsche et al., 2008; Kay et al., 2008); other studies obtained mood effects, but
also show that controlling for these does not alter the effects of low control (e.g., Walker & Sorrentino,
2000). Perhaps low control does not amplify negative mood, but rather attenuates positive mood.
Results reported by Walker and Sorrentino (2000, p. 441) as well as recent research (Rutjens,van
Harreveld, & van der Pligt, in preparation) supports this possibility.
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Discussion
Results of Study 3.2 replicated and extended the findings of Study 3.1.
No-control participants rated the author of the anti-progress essay more
negatively than control participants. However, this effect was not present
when the (critical) content of the essay was unrelated to the concept of
progress. Moreover, our results could not be explained by mood effects. This is
consistent with other research examining the motivational consequences of
low control (Kay et al., 2008; Walker & Sorrentino, 2000).
Study 3.3
Study 3.3 is a field study comparing two groups of participants; some were
asked to answer a questionnaire during an airplane flight, others while
residing on a university campus. The former were expected to experience
lowered feelings of control, and hence an increased belief in progress.
Method
Participants. Participants (N = 25) completed a questionnaire while
on a European flight, and 18 baseline participants completed the
questionnaire on the campus of a Dutch university. Of the 43 participants (all
students), 32 were female. Mean age was 22.60 (SD = 3.27). Age and gender
did not differ between conditions. All participants were asked to indicate the
amount of control they were currently experiencing, ranging from 1 (no
control at all) to 7 (total control). Next, they completed five items measuring
belief in progress (e.g., “In two decades, we will live in a better world than that
of today”) and four items measuring religious belief (e.g., “I believe that a
higher power exerts influence over the world”). We also included five filler
items. All items were rated on 7-point scales. Finally, we asked participants to
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indicate if they considered themselves to be religious (yes/no); all 43
participants answered “no”.
Results and Discussion
Factor analysis. We submitted the nine items to a factor analysis,
which after varimax rotation resulted in three components with Eigenvalues >
1, explaining 54.14% of the total variance. The first component consisted of
three items measuring religious belief and the second component tapped into
belief in progress. The remaining two items were not taken into further
account because of lack of interpretative quality.
Main analyses. A one-way ANOVA showed that airplane passengers
reported lower feelings of control (M = 3.96, SD = 1.43) than the participants
on campus (M = 5.28, SD = 1.36), F(1, 42) = 9.25, p < .01. The airplane
passengers also reported more belief in progress (M = 4.13, SD = 1.18 versus
M = 3.41, SD = .76), F(1, 42) = 5.20, p < .05. Religious beliefs did not differ, F
< 1. Furthermore, decreased feelings of control were associated with an
increased belief in progress, r = -.36, p = .018. Religious belief did not
correlate with feelings of control, r = .08, p >.50. The correlation between
belief in progress and feelings of control raised the possibility that feelings of
control mediate the effect of location (airplane or campus) on belief in
progress. Mediation analyses confirmed that the airplane passengers reported
an increased belief in progress because they experienced lower levels of
control. Following the procedures outlined by Baron and Kenny (1986), we
found that experienced control mediates the effects of location on belief in
progress (see Figure 3.2). The original effect of location on belief in progress
(ß = -.34, t = -2.28, p = .028) decreased to non-significance when controlling
for experienced control (ß = -.22, t = -1.39, p = .17), Sobel’s z = 1.63, p =. 05
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(one-tailed). This rules out the possibility that flying participants reported
higher belief in progress because they were primed with the concept of
technological progress (being in an airplane)17.

Experienced control
-.36*

.43**

Airplane or campus

Belief in progress
-.34** /-.22

Figure 3.2. Mediation of location (airplane or campus) on belief in progress by
experienced control, Study 3.3. Note. *p < .05. **p < .01.

In sum, participants that completed our questionnaire in an airplane
reported lower levels control, causing them to bolster belief in progress.
Although other researchers have found effects of low control on religious
beliefs (e.g., Kay et al., 2008), our flying participants did not report higher
religious beliefs than those at campus. This is probably due to our secular
sample and provides indirect evidence for Gray’s argument (2002) that belief
in progress can be seen as a secular replacement of religious compensatory
control.
Study 3.4
This last experiment aimed to extend the findings of the previous experiments
by using a variety of more direct measures, as opposed those of Studies 3.1
and 3.2 (rating an anti-progress essay). We measured belief in progress and its
17

We also tested the reverse causal effect (belief in progress determining feelings of control). The
effect of location on control ((ß = .43, t = 3.04, p = .004) remained significant when controlling for
belief in progress (ß = .35, t = 2.37, p = .023), Sobel’s z = 1.31, p =. 10 (one-tailed).
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importance by assessing preferences on issues such as research funding, and
environmental and societal decision-making. We also used a measure in which
participants were instructed to draw graphs to summarize their expectations
about technological and moral progress.
Method
Participants. A total of 96 participants (65 females) participated in
this study, as part of a larger laboratory session. Mean age was 21.12 years (SD
= 4.03). All participants received money or course credit in exchange for
participation. Two participants left several parts of the questionnaire blank
and were excluded from the analyses.
Procedure

and

design. Control was manipulated using

a

modification of the retrieval task from Study 3.1 combined with the future
oriented task from Study 3.2. Participants were again told that we were
interested in the extent to which people remember certain situations. They
were randomly assigned to the no-control or control condition and were
specifically asked to recall a negative event over which they lacked or had
control. Subsequently, they were asked to provide three reasons supporting
the notion that the future is (un-)controllable. The manipulation was followed
by three manipulation check items. The first assessed experienced control in
the retrieval scenario (“How much control did you have over the situation you
described?”). The second item assessed the valence of the retrieved situation
(this should not differ between conditions). The third item gauged generalized
feelings of control (“In general, do you feel that you are the actor in, or the
director of, your life?”). All items were measured on 7-point scales.
Next, participants were presented with three dependent measures. The
first two comprised ranking tasks concerning the funding of science and
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solutions to an environmental problem. The third measure consisted of a
description of a societal problem and two possible solutions (see Table 3.1).

Table 3.1.
Overview of first part of Study 3.4
Measure
Task
1.Funding science

Rank 5 research areas in
terms of funding priority
(highest budget)

2. Environmental
decision making

Rank 3 possible solutions to
reduce CO2 emission

3.Societal
decision making

Choose best option to solve
major societal problems

Options
Stem cell research *
History of Dutch culture
Nanotechnology *
Ethics in business administration
Biodiversity in Europe
Further development of hybrid cars
and electric vehicles *
Road pricing
Restrictions in car use (odd number
plates at odd days)
Back to old-fashioned norms and
values (“looking back”)
Progressive solutions by focusing on
the future (“looking ahead”) *

Note. Progress-related options are marked with an asterisk.

Subsequently, approximately half of the participants continued with an
unrelated experiment (which was part of the same laboratory session) while
the remaining participants (N = 43) proceeded with the second part of the
current experiment. Given the length of the first part of the experiment and
the opportunities provided to restore feelings of control (by affirming belief in
progress) we decided to repeat our control manipulation (22 no-control and 21
control participants), by ostensibly trying to gauge participants’ memory of
the (un)controllable event for a second time to assess how well they could
describe the events they mentioned earlier in the experiment.
After the repeated manipulation, participants were presented with a
task, measuring general belief in progress. The first part of this task was
presented as part of a study on scientific and technological developments in
the 21st century. Participants were presented with two empty graphs depicting
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the time spans of 2009-2020 and 2009-2100. They were asked to draw a line
that best reflected their views on progress and were told they were totally free
in drawing a line that represented their views on future developments. A
second similar task focused on moral and societal progress. All graphs were 35
mm. in height, so that the maximum increase or decrease of a drawn line was
approximately 18 mm. Figure 3.3 depicts an example of one of the graphs.
After this task, participants were presented with demographic questions,

worse

-

better

thanked, and dismissed.

2009

→

2100 (year)

Figure 3.3. Example of graph, Study 3.4

Results
Manipulation check. No-control participants reported less control
over the retrieved situation (M = 1.71, SD = .99) than those having control (M
= 5.79, SD = 1.13), F(1, 93) = 352.13, p < .001, and reported lower feelings of
being in charge (‘the director’) of their own life (M = 4.39, SD = 1.36) than
participants having control (M = 5.26, SD = 1.24), F(1, 93) = 10.24, p < .01.
The aversiveness of the retrieved situation did not differ between conditions, F
< 1 (in both conditions M > 6.00).
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Funding science. We expected our no-control participants to assign
higher rank values to progress-related research areas (indicating that these
deserved increased funding from the Dutch national science foundation). We
computed a ‘progress’ index based on the stem cell and nanotechnology
rankings. Results showed that participants lacking control assigned higher
rank values to the progress-related research areas than those having control,
F(1, 93) = 12.37, p < .01 (see Table 3.2).
Environmental and societal decision-making. The development
of, and investment in, hybrid cars was compared with two other solutions and
participants were asked to rank these solutions in terms of their attractiveness.
As expected, participants lacking control assigned a higher rank value to the
hybrid car solution than participants having control, F(1, 93) = 4.30, p < .05
(see Table 3.2).

Table 3.2.
Rank values of stem cell and nano-research and hybrid car technology as a function
of control, Study 3.4
No-control
Ranking (1-5) of stem cell and 2.09 (.64)
nano research
Ranking (1-3) of investing in
1.08 (.27)
hybrid cars and EV’s

Control
2.61 (.79)**
1.26 (.54)*

Note. Scores are the average rank values. * p < .05 ** p <.01. SD’s in parentheses.

With respect to the question how to combat contemporary societal
problems, participants were asked to make a choice. A total of 96 % of the
participants in the no-control condition chose the progressive option, for
control participants this percentage was somewhat (but not significantly)
lower: 85.7%, χ2(1) = 2.9, p = .09.
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General belief in progress. For all four graphs, we measured the
vertical difference between the starting point and endpoint of the line drawn
by each participant. This served as a measure of belief in short-term and longterm technological and short-term and long-term moral progress. No-control
participants expected more long-term technological progress than control
participants, F(1, 42) = 5.75, p = .021. For short-term technological progress
the difference was not significant, p = .13. No-control participants expected
more short-term and long-term moral progress than control participants: Fvalues were 6.51 (p = .015) and 5.72 (p = .021), respectively (see Table 3.3).

Table 3.3.
Belief in progress in the drawing task (in mm.), Study 3.4.
Graph
Short-term technological progress
Long-term technological progress
Short-term moral progress
Long-term moral progress

No-control
13.50 (6.33)
17.82 (4.55)
7.55 (8.99)
6.77 (8.72)

Control
10.76 (5.22)
14.10 (5.59)*
.67 (8.67)*
1.10 (6.64)*

Note. * p <.05. SD’s are in parentheses.

Discussion
Study 3.4 showed that lack of control leads to increased preference for
progressive research as well as progressive environmental and societal
policymaking. Moreover, the graphs depicting participants’ expectations for
both the coming ten years and the coming century also showed that
participants lacking control expect more progress.
General Discussion
In four experiments we found support for our prediction that lack of control
enhances belief in progress. Studies 3.1 and 3.2 showed that reduced control
leads people to more vigorously defend the concept of progress, as indicated
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by their ratings of an anti-progress essay. Study 3.2 (and Study 3.4, where all
participants were asked to recall a negative situation) ruled out the possibility
that these effects were caused by mood differences, and also showed that lack
of control does not trigger negative evaluations in general. Study 3.3
corroborated these findings in a field (or rather air) study, showing that lack of
control in a real life situation enhances faith in progress. Study 3.4 revealed
similar findings on a variety of more direct measures. Participants lacking
personal control prioritized science aimed at providing technological progress
and indicated a higher preference for progressive solutions to solve major
environmental and societal issues. Results also showed that low control
participants expressed a more general belief in technological and moral
progress than participants having control.
According to some, belief in progress is rooted in religious belief and
can be seen as a humanistic, secular replacement of religion (Gray, 2004).
Previous research has shown that religious belief can assuage the threat of low
personal control by ensuring that things are under control. Our findings show
that belief in progress can fulfill a similar function by ensuring that things will
eventually be under control. Lack of control has been found to lead to
increased beliefs in God (e.g., Kay et al., 2008; Spilka et al., 1985), and our
findings show that it also increases belief in human progress. Interestingly,
our secular low control participants in Study 3.3 reported an enhanced belief
in progress, but no increase in religious beliefs, supporting Gray’s observation
that, for some, belief in progress is a secular equivalent of religion. Belief in
God has been argued to provide a compensatory function, and, according to
Spilka et al. (1985), can work in two ways. One way is to put faith in the notion
that God as an external agent is in control and therefore everything will turn
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out well (i.e., God as controller, see also Kay et al., 2008). Another way is to
try to exert control over events via prayer or by performing prescribed rituals.
Belief in progress however is, as Russell (1929) stated, fuelled by mankind’s
desire to exert control over the world (i.e., understanding and reforming it). It
provides individuals with the promise that things eventually will be under
control, without having to rely on a supernatural external agent.
Interestingly, the graphs our participants drew in Study 3.4 show that
lack of control not only leads to an enhanced belief in technological progress,
but also increases faith in moral progress. Gray‘s (2004, 2007) core argument
is that whereas scientific and technological progress is a fact, moral progress
(see footnote 14) is nonexistent. This means that, while the notion of scientific
progress requires mere observation, the notion of moral progress requires
faith. An example of this would be to believe that something that is morally
problematic today (e.g., the fact that certain countries subscribe to the death
penalty or the role of bankers in the credit crunch; things an individual
generally has no control over) will be different tomorrow (e.g., the death
penalty will be abolished worldwide; banks will be under tight control). The
graphs drawn by our participants show that this faith is practically absent for
participants experiencing control, while those in the no-control condition
clearly bolstered their belief in moral progress (see Table 3.3). The graphs
depicting scientific progress also resonate well with Gray’s observation that
this type of progress is virtually undisputed. All participants expressed an
increased belief in scientific progress, yet, interestingly, low control
participants even more so than those experiencing normal levels of control.
In sum, belief in progress seems to harbor a restorative quality when
personal control is low. To return to the title of this article; the need to believe
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in progress might also have played a role in Obama’s victory in the 2008 US
presidential election. Although the recession might have reflected badly on the
Bush Administration, it might well be the case that the uncertainties and
unpredictability caused by the onset of the recession helped to tip the balance
in the direction of Obama and his campaign of hope and progress. As
president Obama put it in a speech delivered in 2004: "In the end, that's what
this election is about. Do we participate in a politics of cynicism or a politics of
hope? (...) Hope in the face of uncertainty. The audacity of hope!"
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Chapter 4
Questioning science fosters sustainable behavior

This chapter is based on Meijers, M. H. C., & Rutjens, B. T. Questioning
science fosters sustainable behavior. Manuscript under review.
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Floating cities, solar powered cars, and self-supporting buildings. The climate
is changing, but judging from the media it often seems that science is always
one step ahead (e.g., Miller, Tegen, & Perlwitz, 2004; Rosenfeld et al., 2008).
Might this optimistic view on science contribute to the fact that people have a
hard time to behave sustainably (Dunlap, Gallup, & Gallup, 1993)? Lay
people’s knowledge about science is often based on popular media coverage of
science (e.g., Caulfield, 2004; McInerney, Bird, & Nucci, 2004). Research has
however shown that popular media often overstate the progress of science and
its ability to provide solutions to pressing problems such as climate change
and diseases (e.g., Corbett & Durfee, 2004; Stewart, Dickerson, & Hotchkiss,
2009; Weaver, Lively, & Bimber, 2009). For example, diseases like cancer and
HIV are still difficult to combat, but are often portrayed as nearly ‘solved’
problems (Donovan, Carter, & Byrne, 2006). We argue that such
communication instills a view on the environment and the world as being
under control and manageable. Based on recent research demonstrating the
substitutability of external sources and personal actions in meeting the
fundamental motivation to perceive order (Kay, Gaucher, Napier, Callan, &
Laurin, 2008), we contend that affirming belief in science will lead people to
engage less in sustainable behavior because they feel that personal actions are
unnecessary.
Disorder, Order, and Control
People are motivated to perceive the world as orderly and structured
(e.g., Kay et al., 2008; Kruglanski & Webster, 1996; Whitson & Galinsky,
2008). When they perceive their lives to be less orderly than desired, people
try to counteract these feelings of disorder. One of the antidotes to these
unsatisfactory feelings is affirming the feeling of being in control. When
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people experience a sense of personal control, they feel that they are able to
predict and influence their environment, which bolsters the belief that they
are in fact leading an orderly life in a sense-making world (Kay et al., 2008).
Additionally, research has shown that unsatisfactory feelings of
disorder may not only be countered by affirming a sense of personal control,
but also by affirming a belief in external sources of control. Personal control
and external agents that control outcomes complement each other so as to
create an optimal level of order and to thwart perceptions of disorder (Kay,
Shepherd, Blatz, Chua, & Galinsky, 2010). For example, when people perceive
the world to be chaotic as a consequence of low personal control they may
affirm their belief in an intervening God, since this external agent provides
compensatory control and thus imbues the world with order.
Recently, research has shown that another provider of compensatory
control is belief in the progress of science (Rutjens, van Harreveld, & van der
Pligt, 2010). Scientific progress indicates that humanity possesses an
increasing ability to exert control over the world, thus providing compensatory
control similar to, for example, religious belief -- but without relying on a
supernatural agent. This suggests that affirming people’s belief in science
helps reducing feelings of disorder. Based on the idea that personal and
external feelings of control are compensatory (Kay et al., 2010), we assume
that when people strongly belief in scientific progress (i.e., an external source)
the need to exert personal control becomes redundant, as the world already is
perceived to be an orderly place. However, when belief in science is lacking
exerting personal control can function as a means to restore order. We posit
that engaging in sustainable behavior is one way to restore order, because
people experience personal control when aiming to influence a certain
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outcome (similar to previous findings showing that behaving in a pro-social
manner restores order; Banfield, Nadolny, & Kay, 2011). This suggests that
engaging in sustainable behavior (personal control) and a strong belief in
science (external control) are compensatory sources of order.
In other words, we hypothesize that affirming one’s belief in scientific
progress leads to a decrease in sustainable intentions and behavior, since
desired levels of order are already met through the external agent (i.e.,
science), rendering the effectuation of personal control (i.e., behaving
sustainably) superfluous. As such, communicating about science in a way that
it seems infallible and rapidly progressing may actually cause passivity and
lessen personal actions like sustainable behavior. In contrast, questioning
scientific progress should foster sustainable behavior since optimal levels of
order are not provided by an external source, resulting in an elevated
motivation to effectuate personal control. We will test these hypotheses in four
studies. We start by investigating whether tempering belief in science indeed
increases feelings of disorder, compared to affirming belief in science (Study
4.1). In Study 4.2 we investigate whether a disorder prime encourages
sustainability intentions to a higher extent than an order prime. In Study 4.3
we test the full model, in which we hypothesize that affirming scientific
progress diminishes feelings of disorder (compared to a tempered belief in
scientific progress) and as such lowers sustainability attitudes and intentions.
In contrast, questioning scientific progress is expected to heighten feelings of
disorder and thus enhance sustainability attitudes and intentions. In the
fourth and final study, we more directly test whether expressing sustainability
attitudes and making sustainable choices can indeed be understood as a way
to regain personal control (and as such help meeting the primary need to
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restore perceptions of order). We expect that tempering belief in scientific
progress leads people to make more sustainable choices, but that this effect
disappears when they engage in a personal control affirmation task first.
Study 4.1
Method
Participants and Design. One hundred and two participants (Mage =
19.54, SDage = 3.04, 79.4% female) participated voluntarily in the study. They
were randomly assigned to one of two conditions (belief in scientific progress:
affirming, tempering) of a between-subjects design.
Procedure. Participants came to the lab and received a paper-andpencil

questionnaire

that

ostensibly

consisted

of

several

unrelated

questionnaires. They were asked to read all the instructions carefully and to
ask for help if they had any questions. Participants first read a newspaper
article about the progress of science, next they were asked to complete a
sustainability questionnaire.
Belief in scientific progress manipulation. We created two
counterfeit newspaper articles to manipulate belief in scientific progress.
These articles were identical in length (420 words). Moreover, the lay-out and
writing style were modeled after articles of a popular Dutch news website. In
the affirming belief condition we stressed that science progresses rapidly. The
article described how diseases that used to have disastrous consequences, like
tuberculosis, are now more easily combated. Furthermore, it described how
the treatments for potential deadly diseases like HIV and cancer are
improving, and how science provides solutions for problems like climate
change by inventions such as electric cars and floating cities. In the tempering
belief condition we stressed that while scientific progress does occur, its pace
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is oftentimes insufficient to provide solutions to urgent problems. The article
described how diseases that used to have disastrous consequences, like
tuberculosis, are now more easily combated, just like in the affirming belief
condition. However, the article stressed that although the treatments for
potential deadly diseases like HIV and cancer are improving, these diseases
are still hard to combat. Moreover, it posited that although science is starting
to provide initial solutions for climate change issues, these solutions do not yet
suffice. For example, electric cars still need energy, and as such still contribute
to climate change.
Dependent measures. Participants completed a questionnaire that
measured perceptions of disorder; the events in my life are largely
coincidental and our lives are being ruled by randomness¸ r = .56, p < .001.
The other items were manipulation checks. The first was to verify that our
manipulation of a tempered versus affirmed belief in scientific progress was
effective; to what extent do you think science is capable of solving climaterelated problems? The other two items aimed to ensure that our
manipulations did not alter personal feelings of control; to what extent do you
feel you can influence your environment, and to what extent do you
experience control over your life in general, r = .21, p = .031. The latter is
important since we wanted to check that our manipulations did not affect
people’s (perceived) ability to act in the tempered belief condition, but only
people’s implicit motivation to act. After completing the questionnaires, that
were all measured on a scale from 1 (completely disagree) to 7 (completely
agree), participants were thanked for their participation and debriefed.
Results and discussion
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Results of a one-way ANOVA showed that we successfully manipulated
belief in scientific progress; affirmed belief participants believed more
strongly in the ability of science to solve climate-related problems (M = 5.24,
SD = 1.06) than tempered belief participants (M = 4.85, SD = 0.89), F(1, 100)
= 4.12, p = .045, ηp2 = .04. Next, we averaged the personal feeling of control
items into an index and checked whether our manipulations altered personal
feelings of control. As expected, this was not the case: both items F < 1. Then,
we averaged the scores on the disorder items into an index and used this as
the dependent variable in an ANOVA, which yielded a significant effect, F(1,
100) = 6.88, p = .010, ηp2 = .06. As expected, affirmed belief participants
experienced lower feelings of disorder (M = 3.49, SD = 1.04) than tempered
belief participants (M = 4.01, SD = 0.96).

Study 4.1 thus supports our

hypothesis that an affirmed belief in scientific progress arms against feelings
of disorder.
Study 4.2
In a second study we built on the results of Study 4.1 and investigated whether
priming feelings of disorder enhances sustainability intentions, whereas
priming feelings of order decreases the motivation to engage in sustainable
behavior.
Method
Participants and Design. One hundred and six participants (Mage =
19.88, SDage = 1.74, 73.6% female) participated voluntarily in the study. They
were randomly assigned to one of two conditions (prime: disorder, order) of a
between-subjects design.
Procedure. Participants came into the lab for a series of unrelated
experiments and completed our questionnaire on a personal computer.
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Priming disorder versus order. Participants first completed a
scrambled sentence task (Srull & Wyer, 1979) that either primed disorder or
order (Kay et al., 2010). Participants unscrambled sixteen word sets, of which
eight were either related to disorder or to order. In the disorder condition,
participants unscrambled word sets such as the chaotically door meeting
proceeds (the meeting proceeds chaotically), whereas in the order condition
these were sets such as the orderly door meeting proceeds (the meeting
proceeds orderly).
Dependent measures. Next, participants read that a research
institute affiliated with their university was interested in students’ opinions
regarding sustainability issues. In fact this was the dependent measure in
which we measured their sustainability attitudes (e.g., we have to take the
greenhouse effect seriously) and intentions (e.g., the next time it is cold
outside, I will not put on a sweater but I will turn up the thermostat)
consisting of a total of twelve items on a seven point-scale (completely
disagree – completely agree), α = .80.
Results and discussion
We averaged the scores on the attitudes and intentions items into an
index and used this as the dependent variable in an ANOVA. As expected,
disorder condition participants displayed more positive sustainability
attitudes and intentions (M = 5.35, SD = 0.76) than order condition
participants (M = 4.97, SD = 0.87), F(1, 104) = 5.78, p = .018, ηp2 = .05. Study
4.2 thus supports our hypothesis that (primed) feelings of disorder enhance
the likelihood of engaging in sustainable behavior compared to (primed)
feelings of order.
Study 4.3
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In Study 4.3 we investigated the full model and tested whether affirming
scientific progress attenuates feelings of disorder and as a consequence lowers
the likelihood of behaving sustainably, whereas questioning scientific progress
enhances feelings of disorder and as a consequence heightens the likelihood of
behaving sustainably.
Method
Participants and Design. Forty-one students (Mage =24.68, SDage
=6.91, 70.7% female) participated voluntarily in the study. They were
randomly assigned to one of the conditions of a (belief in scientific progress:
affirmed, tempered) between-subjects design.
Procedure. Participants came to the lab and received a paper-andpencil

questionnaire

that

ostensibly

consisted

of

several

unrelated

questionnaires. Participants first read one out of two counterfeit newspaper
articles about the progress of science (similar to the articles used in Study 4.1).
Next, participants were asked to complete a questionnaire that
measured perceptions of disorder with the item our lives are being ruled by
randomness and measured feelings of personal control with the item to what
extent do you experience control over your life in general, on a 7-point scale
from 1 (completely disagree) to 7 (completely agree).
Hereafter, participants expressed their sustainability attitudes and
intentions using six items (e.g., I understand that people worry about the
environment) that were measured on a 7-point scale (completely disagree –
completely agree), α =.79. Finally, participants completed a sustainability
behavior task measuring the extent to which they made sustainable choices by
having them choose between food items. Participants imagined doing
groceries and were asked to look at six product categories (e.g., pasta). For
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each category, they were instructed to choose one product out of three
available options. One of the options was always organic. In the Netherlands
(where this study was conducted) organic products are primarily perceived to
be better for the environment rather than being of better quality or better for
one’s health (Tacken, de Winter, & Wertheim-Heck, 2007). Lastly,
participants were thanked and debriefed
Results and Discussion
Disorder. An ANOVA showed that participants in the affirmed belief
condition experienced lower feelings of disorder (M = 3.14, SD = 0.73) than
participants in the tempered belief condition (M =4.10, SD = 1.17), F(1, 39)
=10.06, p = .003, ηp2 = .21. As expected, the manipulation check showed that
our manipulation did not alter personal feelings of control, F < 1.
Attitudes and intentions. Next, we averaged the scores on the
attitudes and intentions items into an index and used this as the dependent
variable in an ANOVA, which yielded a significant effect, F(1, 39) = 9.72, p
= .003, ηp2 = .20. As expected, affirmed belief participants displayed less
positive sustainability attitudes and intentions (M = 5.15, SD = 0.91) than
tempered belief participants (M = 5.95, SD = 0.72). We expected that an
affirmed belief in scientific progress leads to less sustainability attitudes and
intentions because it attenuates perceptions of disorder. Therefore, we
assessed whether feelings of disorder mediate the effect of belief in scientific
progress on sustainability attitudes and intentions. We performed a mediation
analysis and computed three regression equations (see Figure 4.1). A
bootstrapping analyses with 5000 samples (see Preacher & Hayes, 2004)
confirmed mediation through feelings of disorder (indirect effect = .26, SE
= .14, 95% confidence interval = .039 to .624).
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Disorder
.44*

.45*

Sustainability attitudes
and intentions

Belief in scientific
progress
.44* /.30

Figure 4.1. Standardized regression coefficients for the relationship between belief in
scientific progress (manipulated) and sustainability attitudes and intentions,
mediated by feelings of disorder (Study 4.3), *p < .05.

Sustainable behavior. We added the number of organic products
that participants chose in the grocery shopping task and used this as a
dependent variable in ANOVA, which revealed a marginally significant effect,
F(1, 39) = 3.91, p = .055, ηp2 = .09. Affirmed belief participants chose less
sustainable products (M = 1.95, SD = 1.63) than tempered belief participants
(M = 3.10, SD = 2.07). The amount of sustainable products that participants
chose correlated significantly with participants’ sustainability attitudes and
intentions, β = .31, p = .048.
Study 4.4
Study 4.4 was designed to test whether engaging in sustainable behavior can
indeed be understood as way to regain personal control. Specifically, we tested
whether the positive effect of a tempered belief in science on enhancing
sustainable behaviors disappears when participants have the opportunity to
affirm feelings of personal control before having the chance to make
sustainable choices.
Participants and Design
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Eighty-four participants (Mage = 19.42, SDage = 1.59, 70 females)
participated voluntarily in the study. They were randomly assigned to one of
the conditions of a 2 (belief in scientific progress: affirmed belief, tempered
belief) x 2 (control affirmation: yes, no) between-subjects design.
Procedure
Participants came to the lab and first read one of the two newspaper
articles used in Studies 4.1 and 4.3. Subsequently, half of the participants
completed a control affirmation task in which they were asked to recall an
event in the recent past over which they experienced full control. After this,
they were asked to complete a questionnaire about sustainability attitudes and
intentions using the same items as in Study 4.3, α = .78. Lastly, participants
completed a sustainable behavior task in which they imagined managing a
manufacturing plant that pollutes the air via smokestacks (Sachdeva, Iliev, &
Medin, 2009). In order to prevent the release of pollutants, they could run
filters at monetary costs. Under pressure from environmentalist lobbyist and
at the risk of a new law prescribing running the filters 100% at all times, all
manufacturing plants agreed with the lobbyists to run the filters at 60% of the
time. The participants could choose to run filters for any 10% interval between
0% and 100%, with each incremental step costing €0.2 million. The more
often the filters would run the better for the environment, but also the higher
the financial costs. The other half of the participants received the same tasks
in a reversed order.
Results and Discussion
Attitudes and intentions. We averaged the sustainability attitudes
and intentions into a sustainability index and used this index as the dependent
variable in a 2 (belief in scientific progress) x 2 (control affirmation) ANOVA,
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which showed a marginally significant interaction effect, F(1, 80) = 3.02, p
= .086, ηp2 = .04, all other effects F < 1. Simple main effect analyses revealed
that there was no effect of belief in science for participants who first affirmed
control; affirmed belief participants (M = 5.49) and tempered belief
participants (M = 5.40) expressed sustainability attitudes to the same extent
after affirming personal control, F < 1. In contrast, when participants did not
have the chance to affirm personal control before expressing sustainability
attitudes and making sustainable choices, there was an effect of belief in
science. As predicted, simple main effects showed that tempered belief
participants (M = 5.88) expressed more positive sustainability attitudes than
affirmed belief participants (M = 5.39), F(1, 80) = 4.40, p = .039. See Table 4.1.
Sustainable behavior task
Next, we entered the percentage the participants chose to run the filters
as a dependent variable in a 2 (belief in scientific progress) x 2 (control
affirmation) ANOVA, which yielded a significant interaction effect, F(1, 80) =
5.73, p = .019, ηp2 = .07, all other effects F < 1. As predicted, simple main effect
analyses showed that there was no effect of belief in science for participants
who first affirmed control; affirmed belief participants (M = 75.56) were as
likely to make sustainable choices (i.e., run the filters to prevent pollution) as
tempered belief participants (M = 72.08), F < 1. In contrast, when participants
did not have the chance to affirm personal control before making sustainable
choices, there was an effect of belief in science: Tempered belief participants
(M = 83.00) were more likely to make sustainable choices than affirmed belief
participants (M = 70.00), F(1, 80) = 7.20, p = .009, see Table 4.1.
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Table 4.1.
Participants’ scores on the sustainability attitudes measure and the percentage that
participants chose to run the filters in Study 4.4
Percentage

Sustainability attitudes
Control affirmation

Affirmed belief

Tempered belief

Affirmed belief

Tempered belief

Yes

5.49a (0.84)

5.40a (0.78)

75.56a (15.80)

72.08a (14.44)

No

5.39a (0.73)

5.88b (0.72)

70.00a (15.43)

83.00b (17.20)

Note. Means with different subscripts differ significantly, per scale, p < 0.05.

In sum, our findings show that affirming belief in scientific progress
decreases the likelihood of behaving sustainably whereas tempering belief in
scientific progress increases the likelihood of behaving sustainably. However,
this effect is classified by the opportunity to affirm personal control. When
people whose belief in scientific progress was tempered were first provided
with a control affirmation task, they were no more likely to behave sustainably
than participants whose belief in scientific progress was affirmed. This finding
suggests that engaging in sustainable behavior can indeed be understood as a
means to restore order via exerting personal control.
General Discussion
The majority of people find it difficult to behave sustainably, even when they
are aware of the importance of doing so (Dunlap et al., 1993). The current
research demonstrated that one underlying reason for this observation lies in
the manner in which science is communicated; a strong focus on its ever
progressing ability to provide solutions to pressing problems has detrimental
effects on sustainable intentions and behavior. The underlying reason is that
such a focus decreases perceptions of disorder, rending personal actions
aimed at restoring order superfluous. In contrast, questioning scientific
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progress results in relatively more feelings of disorder, triggering the need to
restore perceptions of order via personal actions like engaging in sustainable
behavior. Study 4.4 showed that this effect disappears when a personal control
affirmation task precedes the sustainable behavior measures.
This paper advances understanding of order motivation and
compensatory control in several ways. First of all, it shows that affirming
belief in an external source of control has a seamy side in the sense that people
are less likely to take control themselves; they become more passive. It is
plausible that this is not only the case for a strong belief in scientific progress,
but also for a strong belief in God, government, and other external agents or
institutions that provide order. Moreover, our findings extend recent findings
of Banfield and colleagues (2011), who showed that individual pro-social
behavior may help facilitate perceptions of a more orderly world.
Our findings additionally complement recent research on how
communication about science may influence sustainable behavior (see e.g.,
Feinberg & Willer, 2011). Importantly, our results have crucial practical
implications for designing sustainability campaigns and communicating about
science in general. When sustainability campaigns or media communicating
about science paint a picture of omniscient science and unconditional ongoing
progress, people may become passive and behave less sustainably. Instead,
looking critically at the resolving power of science may inspire people to take
matters in their own hands.
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Part III: The effects of existential threat on belief in progress
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Chapter 5
Things will get better: Belief in progress as an existential anxietybuffer

This chapter is based on Rutjens, B. T., van der Pligt, J., & van Harreveld, F.
(2009). Things will get better: The anxiety-buffering qualities of progressive
hope. Personality and Social Psychology Bulletin, 35, 535-543.
97

“Philip Larkin wrote of religious faith as […] a system of falsehoods
contrived to shield humans from their fear of death. His description may
once have had some validity, but it is better applied nowadays to the secular
faith in progress.”
-John Gray (2004)

In his books ‘Black Mass’ (2007) and ‘Heresies: against progress and other
illusions’ (2004), British philosopher John Gray argues that human progress
is a myth. Although he admits that there has been progress in science and
technology, progress in ethics and politics is claimed to be utopian and a
superstition (Gray, 2004).
Defining himself as a realist, Gray’s main argument is that this myth of
progress and utopian thinking are widespread and deeply rooted in the
Western world. In his view, progressive hope is a part of its religious heritage
that has transferred into secular thought (Gray, 2004, 2007). Apparently, we
need faith in progress and the belief that the world of tomorrow can be a
better place than the one we live in today. This can be related to work on
positive illusions (Taylor & Brown, 1988), showing that people tend to be
oriented toward the future, and are generally confident that things will
improve for them (more so than for others). It needs to be added that these
illusions are quite specific and focus on comparisons with peers, while
progressive hope is aimed at a more general (i.e., societal, moral, scientific,
environmental) level. In the words of Gray: “We seek in the idea of progress
what theists found in the idea of providence: an assurance that history need
not be meaningless” (2005, p. 1). Moreover, Gray argues that this faith is
persistent; we do not want to be confronted with regression and want to
believe that history is not cyclic but, indeed, progressive. Moral progress, for
example, imbues the course of history with meaning (“we’ve come a long
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way”), whereas the idea that history is cyclic can render any progress obtained
quite meaningless because then, ultimately, there is only moral “gain and loss”
(Gray, 2005). In sum, although the age of Enlightenment brought us universal
secular values such as freedom and tolerance (Gray, 2007), its core premise of
faith in progress seems to offer us a form of hope much in the same way as
religion does.
We know from terror management theory (TMT, Greenberg, Solomon,
& Pyszczynski, 1997; Pyszczynski, Greenberg, & Solomon, 1999) that religion
can be an important protective structure against existential anxiety (Dechesne
et al., 2003; Norenzayan & Hansen, 2006; Pyszczynski, Solomon, &
Greenberg, 2003). Conversely, challenging religious beliefs results in
increased mortality awareness for those who subscribe to these beliefs
(Friedman & Rholes, 2007). This raises the question of what might happen
when belief in progress is called into question. What happens when
progressive hope is challenged? Does belief in progress protect us from
existential concerns in the same vein as religious beliefs?
According to TMT, human beings are unique in their ability to selfreflect and as a consequence also in their ability to ponder the finiteness of
their existence. Combined with a biological predisposition toward survival,
this juxtaposition creates the potential for existential terror. To deal with this
anxiety-provoking paradox, human beings developed a dual-component
cultural anxiety buffer consisting of faith in the cultural worldview (which can
consist of both secular and religious elements) and self-esteem. The cultural
worldview, defined as a humanly constructed symbolic universe, imbues one’s
life with meaning, order, permanence, and stability (Pyszczynski, Solomon, &
Greenberg, 2003). The combination of subscribing to a cultural worldview,
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and contributing to its values (which according to TMT is the basis of selfesteem), functions as an existential buffer that wards off potential terror
resulting from death anxiety. A substantial amount of research confirms this
basic assumption of TMT. Moreover, reminding people of death tends to
increase their need to bolster and defend these protective structures
(Greenberg et al., 1997). This is most commonly investigated by enhancing
mortality salience and subsequently presenting alternative worldviews to
participants, after which they are given the opportunity to derogate the
individual(s) behind that worldview (e.g., the author of an essay). This
derogation typically comprises of a firm rejection of alternative worldviews
and questioning the intelligence of individuals that subscribe to these views.
In other words, when people are confronted with their mortality, they tend to
rate individuals with different cultural beliefs as less intelligent and also
disagree with them to a greater extent (Pyszczynski, Solomon, & Greenberg,
2003) as compared to control participants. This deviation of worldviews can
be based on religious beliefs (e.g., Christians derogating a Jewish or a Muslim
author, Greenberg et al., 1990; Hayes, Schimel, & Williams, 2008) and also on
ethnic and/or national identities (German participants derogating Turks,
Italians emphasizing the Italian identity, Americans expressing greater
veneration for the American flag and showing increased support for president
George W. Bush; see Greenberg, Simon, Porteus, Pyszczynski, & Solomon,
1995; Pyszczynski, 2004). Worldview defense has also been found as a
reaction to moral transgressors (Rosenblatt et al., 1989), because these
indirectly reject one’s worldview by violating its standards. More direct
evidence for the buffering quality of bolstering faith in one’s cultural
worldview is provided by research showing that worldview defense reduces
100

death-thought accessibility (Arndt, Greenberg, Solomon, Pyszczynski, &
Simon, 1997).
One could argue that cultural worldview defense as described above
does not paint an optimistic picture for intergroup relations. Indeed, to cope
with mortality concerns, we respond more favorably toward those who are ‘on
our side’ and subscribe to the same cultural norms and values as we do. At the
same time, those who violate our cultural norms and values evoke more
negative reactions (Greenberg et al., 1997). Progressive hope on the other
hand is about holding faith in the ongoing and cumulative progress we go
through as human beings. Believing that the world of tomorrow will be better
than the one we live in today seems to stand in stark contrast to the enhanced
group based belief distinctions that characterize typical worldview defense
reactions. Moreover, the openness to change that inevitably accompanies
progress seems to detrimentally oppose the conservative clinging to, and
defending of, one’s own worldview.
Given that belief in progress is deeply rooted in contemporary society
(Gray, 2004, 2007), we argue that it is worth to investigate the extent to which
this belief might serve as a more positive alternative to cultural worldview
defense. Thus, the main purpose of the current research is to investigate
whether Gray’s earlier quote concerning belief in progress as a shield against
mortality concerns can be related to terror management theory; i.e., does
secular progressive faith provide protection from existential concerns?
Overview of the current research
Three experiments were conducted to investigate the relationship between
existential anxiety and belief in progress. In Study 5.1, we tested whether
mortality salience leads people to more vigorously defend progressive faith.
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Study 5.2 examined whether threatening progressive faith would increase the
amount of death-related cognitions reported by participants (i.e., deaththought accessibility). Study 5.3 more directly examined the extent to which
belief in progress provides a protective existential buffer. We manipulated
belief in progress and mortality salience and assessed their impact on deaththought accessibility and cultural worldview defense.
Study 5.1
The main goal of this experiment was to assess whether mortality salience
triggers defensive reactions against a person who disagrees with the notion of
progress. To test this hypothesis, we employed a design in which participants
were asked to think about their mortality (versus a control topic). Next, as a
filler, they completed the Positive and Negative Affect Schedule (PANAS;
Watson, Clark, & Tellegen, 1988) and a word searching puzzle, followed by a
death-thought accessibility measure. Participants then read an essay
expressing some of the core ideas of John Gray (2004, 2007) concerning
human progress. Finally, they answered questions measuring agreement with
the essay.
Method
Participants,

procedure,

and

design.

Thirty-three

female

participants (mean age 20.52 years, SD = 2.21) took part in a study that
ostensibly was about individual differences and emotions. On arrival in the
laboratory, they were seated in individual cubicles to complete a booklet of
questionnaires. Participants were randomly assigned to either a mortality
salience or a dental pain condition (commonly used in TMT research to
establish that the effects are not driven by a general elicitation of negative
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affect, see Greenberg et al., 1997). In the mortality salience condition,
participants were presented with two open-ended questions (Rosenblatt,
Greenberg, Solomon, Pyszczynski, & Lyon, 1989): “Please briefly describe the
emotions that the thought of your own death arouses in you” and “Jot down,
as specifically as you can, what you think will happen to you physically as you
die and once you are physically dead”. In the control condition, similar
questions were asked with respect to dental pain.
After a brief delay (see, e.g., Arndt, Greenberg, Solomon, Pyszczynski, &
Simon, 1997), consisting of the PANAS (α of the 10-item negative affect index
was .86) and a small neutral word-searching puzzle, all participants completed
a death-thought accessibility measure. This measure served as a manipulation
check and consisted of a word completion task in which participants were
presented with sixteen Dutch word fragments (in each fragment one letter was
missing). Eleven of these fragments could be completed either as a deathrelated or a neutral word (e.g., doo…, which could be completed to form the
words dood, the Dutch translation of death, or doof, the Dutch translation of
deaf), while the other five word fragments could only be completed in a
neutral fashion (e.g., kas…, which could only be completed as kast, which is
Dutch for cupboard) and were included as fillers. Next, participants read an
essay (171 words) that argued - in the vein of John Gray (2004, 2007) - that
progress is an illusion. The basic premise was that there is no moral or societal
progress, despite technological and scientific advances. History is argued to be
cyclic, and consequentially there is no improvement in politics and human
relations. The essay ended with the conclusion that human progress is a myth
(see Appendix A for the complete essay). We measured the extent to which
participants agreed with the author’s viewpoint with four items (e.g., “Do you
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think the author is right?”). For every item, the answer scale ranged from 1
(not at all) to 9 (completely); α was .87. Participants received course credit in
exchange for their participation. One participant did not fill in the deaththought accessibility measure and was excluded from the analyses.
Results
Death-thought accessibility. A one-way ANOVA with salience
(mortality vs. dental pain) as independent variable and death-thought
accessibility as dependent variable revealed a significant effect, F(1, 31) = 4.71,
p = .038. Death-thought accessibility was higher in the mortality salience
condition (M = 5.94, SD = 1.70) than in the dental pain condition (M = 4.79,
SD = 1.12).
Essay. We conducted a one-way ANOVA with salience as independent
variable and the ‘agreement with the author’ index as dependent variable.
Participants in the mortality salience condition agreed less with the author (M
= 4.85, SD = 1.32) than participants in the control condition (M = 6.08, SD
= .97), F(1, 32) = 9.07, p = .005. Correlational analyses confirmed this finding;
death-thought accessibility showed a highly significant negative correlation
with level of agreement with the essay (r = -.42, p < .02).
Affect. Although the PANAS was included as a filler, we also checked
whether the effects reported above were caused by negative affect. An index of
the ten items measuring negative affect did not differ between conditions, F <
1. Moreover, including negative affect as a covariate in the above analyses did
not influence the effects on death-thought accessibility and agreement with
the essay.
Discussion

104

The main goal of Study 5.1 was to test the relationship between
existential anxiety and belief in progress. More specifically, we tested the
hypothesis that mortality salience increases faith in human progress. Indeed,
results show that participants who were asked to contemplate their mortality
disagreed more with the ‘progress is a myth’ essay. Moreover, correlational
analyses reveal that the more accessible death-related cognitions were, the
less participants agreed with the essay. This finding adds to the notion that it
is specific death-related concerns that trigger negative reactions to the essay.
Together, these findings suggest that faith in progress serves as a meaningproviding structure that buffers existential anxiety.
In Study 5.2, the starting point was to find evidence for the converse
effect, based on the death-thought accessibility hypothesis (see Schimel,
Hayes, Williams, & Jahrig, 2007). This hypothesis states that if certain
psychological structures buffer against mortality concerns, then attacking
these structures should reduce their buffering quality, and as a consequence
increase the accessibility of death-related thoughts. Thus, the same ‘progress
is a myth’ essay was presented to participants, but now in the beginning of the
experiment. We expected death-thought accessibility to increase after reading
the essay, as compared to a control condition.
Study 5.2
Method
Participants, procedure, and design. Forty-three participants (29
were female) participated in this experiment and were assigned to either the
anti-progress condition or a control condition. Their mean age was 19.65 years
(SD = 2.13). In the anti-progress condition, participants were presented with
the same ‘progress is a myth’ essay as the one used in Study 5.1. In the control
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condition, participants read an essay that was similar in structure and length,
but instead of questioning the idea of human progress it was critical of the
service provided by the Dutch Railways (see Appendix A for the complete
essays).
After reading the essay, participants immediately continued with the
death-thought accessibility measure (the same word-completion task as in
Study 5.1). No delay was included because there was no explicit reminder of
mortality (see Schimel et al., 2007).
Results and Discussion
A t-test with essay as independent variable revealed that death-thought
accessibility was higher in the anti-progress condition (M = 5.84, SD = 1.77)
than in the control condition (M = 4.61, SD = 1.20), t(41) = 2.55, p = .015.
Thus, threatening participants’ belief in progress increased the accessibility of
death-related cognitions. Together with the findings of Study 5.1, these results
support our suggestion that belief in progress serves as a buffer against
existential concerns. In Study 5.3, this buffering quality was examined more
directly by orthogonally manipulating both belief in progress and mortality
salience. It has been shown that bolstering meaning-providing structures
before increasing the salience of mortality can buffer its effects on deaththought accessibility (Harmon-Jones, Simon, Greenberg, Pyszczynski,
Solomon, & McGregor, 1997; Schmeichel & Martens, 2005). Enhancing belief
in progress, then, should cancel out the effects of mortality salience on deaththought accessibility.
Similarly we would expect the absence of increased accessibility of
death thoughts to be associated with an absence of worldview defense
reactions (see Greenberg, Arndt, Simon, Pyszczynski, & Solomon, 2000). By
106

assessing not only death-thought accessibility but also worldview defense we
intend to provide further evidence for our prediction that belief in progress
provides a protective buffer against fear of death.
Study 5.3
Study 5.3 was designed to test the hypothesis that belief in progress buffers
death thoughts and reduces worldview defense reactions following mortality
salience. For half of the participants, belief in progress was manipulated by a
short essay. In the first paragraph, they read an essay about progress in
finding solutions for environmental pollution, increased quality of life, and so
on. In the second paragraph it was emphasized that current problems might
be solved in the near or distant future. Next, participants were asked to think
about four areas in which they felt there had been progress in the last decade.
After this, they were asked to briefly describe these areas. The remaining half
of the participants read a neutral essay concerning public transport in the
Netherlands and subsequently were asked to think about and describe four
modes of transport (see Appendix B for the complete essays and task
descriptions). After this, half of the participants were asked to think about
their mortality (versus a control topic). After a delay they completed a
measure of death-thought accessibility, read a worldview-threatening essay,
and completed the accompanying measure of worldview defense.
Thus, a 2 (belief in progress vs. control topic) by 2 (mortality salience vs.
control) between-subjects design was employed, and following our hypothesis
it was expected that only in the control topic/mortality salience condition
participants would exhibit higher death-thought accessibility and enhanced
worldview defense reactions following the reading of a threatening essay.
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Method
Participants and design. Ninety-one college students at the
University of Amsterdam (71 women) participated in this study in exchange
for course credit. Mean age of the participants was 20.95 (SD = 2.43). They
were randomly assigned to one of our four experimental conditions. Two
participants did not complete the death-thought accessibility measure.
Procedure. Upon entering the laboratory, participants were seated in
individual cubicles to work through a booklet of questionnaires. They were
told that they would participate in a study on individual differences and
emotions. The first part of the booklet consisted of the text on human progress
or the control topic (i.e., public transport). Participants were instructed to
read the text carefully, think of four examples concerning human progress (or
means of public transport) and subsequently briefly describe these examples.
Then, the mortality salience or control manipulation followed. Mortality
salience was manipulated using the same open-ended questions regarding
death as in Study 5.1 and in the control condition, parallel questions were
asked with respect to watching television. After this, participants completed
the PANAS (Watson et al., 1988), serving both as a delay (Arndt et al., 1997)
and to check if the mortality salience manipulation engendered negative affect
(negative affect α = .88)18. Following the PANAS, participants were presented
with a death-thought accessibility measure similar to the one used in Studies
5.1 and 5.2. Finally, participants were presented with an essay (174 words)
that was critical toward Dutch society and values. In previous research, this
essay has shown to elicit worldview defense reactions under mortality salience

18

As in Study 5.1, controlling for negative affect by entering it as a covariate in the analyses did not
influence any of the reported effects in the results section below.
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(Rutjens & Loseman, 2010). Cultural worldview defense was assessed using
three items (α = .73) that measured the extent to which participants agreed
with the author (reverse-scored), e.g., “Do you think the author is right?”. All
items were answered on 9-point scales ranging from 1 (totally disagree) to 9
(totally agree).
Results
The hypothesized pattern was that both death-thought accessibility and
worldview defense would be similar in all conditions except the control
topic/mortality salience condition, where they were expected to be higher19. If
belief in progress serves as a buffer against mortality concerns, death-thought
accessibility and worldview defense reactions in the progress/mortality
salience condition should be no different from those in the two television
salience conditions.
Death-thought accessibility. First, we submitted the scores on the
death-thought accessibility measure to a 2 (buffer: belief in progress vs.
control) by 2 (salience: mortality salience vs. television salience) ANOVA. We
found a marginal main effect of salience, F(1, 85) = 3.69, p = .06, and the
expected interaction between buffer and salience, F(1, 85) = 4.10, p < .05 (see
Figure 5.1). Next, we conducted a series of more specific orthogonal contrasts.
To determine if mortality salience increased death-thought accessibility only if
belief in progress was not enhanced, we contrasted the control topic/mortality
salience condition with the other three conditions. This contrast was
significant, t(85) = 2.62, p = .010. Participants in the control topic/mortality
salience condition showed higher death-thought accessibility (M = 5.65, SD =
1.83) than participants in the other three conditions pooled (M = 4.57, SD =
19

This pattern was not significant for negative affect as measured by the PANAS, p > .20.
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1.76). Next, to test whether belief in progress successfully buffered the effects
of mortality salience on death-thought accessibility, the progress/mortality
salience

condition

(M

=

4.75,

SD

=

1.62)

was

contrasted

with

progress/television salience (M = 4.79, SD = 1.65) and control/television
salience (M = 4.15, SD = 2.01) conditions. In line with our expectations, this
contrast was not significant, t(60) = .61, p = .54. Finally, although at first
glance death-thought accessibility seems to differ across the two television
salience conditions (see Figure 5.1), this difference was found to be nonsignificant, t(37) = 1.08, p = .29.
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5
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3
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Figure 5.1. The effects of belief in progress and mortality salience on death-thought
accessibility (Study 5.3).

Worldview defense. We expected that belief in progress would not
only buffer the effects of mortality salience on death-thought accessibility, but
also those on subsequent cultural worldview defense reactions to a
threatening essay. To test this, we employed the same analyses as above on
worldview defense. We submitted the worldview defense scores to a 2 (buffer:
belief in progress vs. control) by 2 (salience: mortality salience vs. television
salience) ANOVA, and only found a marginal interaction effect, F(1, 87) = 3.03,
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p = .08 (see Figure 5.2). However, orthogonally contrasting the control
topic/mortality salience condition with the other three conditions revealed
that participants in this condition showed higher worldview defense (M = 8.37,
SD = .85) than those in the other three conditions pooled (M = 7.60, SD =
1.11), t(87) = 3.20, p = .002. Again, to test the buffering qualities of belief in
progress, the progress/mortality salience condition (M = 7.61, SD = 1.08) was
contrasted with the progress/television salience (M = 7.60, SD = 1.01) and
control topic/television salience (M = 7.58, SD = 1.28) conditions. As expected,
this contrast was not significant, t(61) = .06, p = .95.
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Figure 5.2. The effects of belief in progress and mortality salience on worldview
defense (Study 5.3). Higher scores indicate more worldview defense.

Discussion
Results of Study 5.3 provide support for our hypothesis that belief in
progress helps to protect people from mortality concerns. Without the belief in
progress manipulation, mortality salience led to higher death-thought
accessibility and to increased disagreement with a worldview-violating essay.
However, when belief in progress was bolstered beforehand, these effects
disappeared so that both death-thought accessibility and worldview defense
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were similar to control levels. These findings illustrate the terror management
potential of belief in progress.
General discussion
In three experiments we investigated the viability of belief in progress as a
construct that protects people from fear of death. Indeed, present results show
that mortality salience increases the need to defend the notion of human
progress (Study 5.1) and that questioning this notion increases death-thought
accessibility (Study 5.2). Furthermore, enhancing faith in progress buffers the
effects of mortality salience on both death-thought accessibility and
subsequent worldview defense reactions (Study 5.3). Thus, belief in progress
can be viewed as a meaning-providing construct, a secular faith that can be
traced back to the 17th and 18th century in which Enlightened thinkers such as
Voltaire, Hume, and Montesquieu argued that the advances we see in science
can also be seen in other domains of life (Gray, 2004). Whereas religion can
imbue life with meaning by focusing on afterlife, a more secular meaningproviding construct by definition has to focus on the world we know and live
in. One way of pervading our world with meaning, then, might be to hold faith
in the notion that history is not cyclic but progressive. A progressive unfolding
of events assures us that even the extremely negative events (e.g., wars,
slavery) mankind has witnessed now belong to the past and, because we have
improved ourselves, will never reoccur in the future. Progress assures us that
what is gained will never be lost (Gray, 2004), and what is not gained yet, will
be obtained in the future. Moreover, ongoing progress would ultimately lead
to a utopian society. This might well be the highest goal attainable for those
with a more secular faith.
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In our view, the current findings provide more insight in the role of
cultural worldviews in TMT. Defensive reactions against worldview violators,
as a means to alleviate existential anxiety, are generally of a religious, ethnic,
or nationalistic nature. Moreover, according to TMT, the mere notion of the
existence of people with alternative cultural and/or religious conceptions of
reality is problematic because it undermines our own death-buffering views,
thus rendering us more vulnerable to experience anxiety (Pyszczynski et al.,
2003; Schimel et al., 2007). Indeed, some argue that most, if not all, ethnic
conflicts in the world are the result of the inability to deal with deviating
death-denying worldviews (Pyszczynski et al., 2003). Belief in progress as a
meaning-providing structure, then, seems to be of a different order than the
cultural worldviews described above. Although its origin lies in the age of
Enlightenment, it is not reserved to specific cultures or religions as a salient
part of their worldviews. Above all, it is an integral aspect of our modern age
(Gray, 2004).
As a meaning-providing construct, belief in progress perhaps more
closely resembles nostalgia, which has also been shown to provide protection
against mortality concerns by transcending the present (Routledge, Arndt,
Sedikides, & Wildschut, 2008). Their similarity lies in the fact that both
constructs seem relatively harmless in providing this protection. Indeed, as
Routledge et al. (2008) argue, terror management responses such as cultural
worldview defense reactions are often socially disadvantageous (see also
earlier in this section). Belief in progress, like nostalgia, generally seems to
bear no such social disadvantages. There is no demonstrable group that
explicitly challenges this belief and therefore no ground for outgroup
derogation and social conflict.
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Obviously, there are some important differences between belief in
progress and nostalgia. Whereas nostalgia involves drawing meaning from
one’s past experiences, progressive hope is aimed at the future. Furthermore,
nostalgia involves mostly personal and self-relevant experiences, whereas
progressive hope involves societal (i.e., humanistic, ethical, political) matters
and potentially the whole world. Both constructs however involve temporal
consciousness and the ability to transcend the present (albeit in two different
directions). Interestingly, Routledge et al. (2008) emphasize that the temporal
direction of the nostalgia construct is pivotal; it is the drawing upon past
experiences that increases meaning and thus reduces death-thought
accessibility. What is interesting about this is that temporal consciousness, as
the capacity to think about the future, facilitates mortality awareness as well
(Becker, 1962). The solution to this problem, according to Routledge et al.
(2008), also lies in temporal consciousness because it simultaneously allows
us to draw upon the past (i.e., nostalgia). The current research extends this
argument by showing that temporal consciousness directed toward the future,
in the form of belief in progress, can also provide protection against mortality
concerns.
Finally, our findings might also be of relevance to the ambiguity in the
literature concerning the relationship between death anxiety and conservatism
versus ideological extremity (see Greenberg & Jonas, 2003; Jost, Napier,
Thorisdottir, Gosling, Palfai, & Ostafin, 2007). Whereas Jost et al. (2007)
argue that, of all ideologies, conservatism in particular is motivated by the
need to manage threats such as mortality concerns (see also Jost, Glaser,
Kruglanski, & Sulloway, 2003), terror management research (e.g., Greenberg
& Jonas, 2003; Greenberg, Simon, Pyszczynski, Solomon, & Chatel, 1992)
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suggests that mortality salience leads to a defense of whatever values are
dominant. These values can be conservative but can by the same token be
liberal or tolerant. Jost et al. (2007) however argue that the two core
components of conservatism, resistance to change and opposition to equality,
are particularly suitable to manage threat. Interestingly then, our findings that
mortality concerns lead to the defense of, and can be buffered by, faith in
progress seem to contradict this notion. After all, progressive hope and
resistance to change appear incompatible values.
In sum, for many, religion no longer unambiguously bears the promise
of an afterlife, and it seems that progressive hope offers a secular version of
meaning-providing faith that protects us from thoughts about death. Although
realists like John Gray (2004, 2007) argue that belief in progress potentially
has dangerous societal consequences, it does seem to be beneficial for the
individual. Fortunately then, Gray concludes that this myth is encrypted in
modern life to such an extent, that he deems progress an illusion with a
promising future.
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Appendix A
The ‘progress is a myth’ essay used in Studies 5.1 and 5.2 and the
accompanying control essay used in Study 5.2 (translated from Dutch)

‘Progress is a myth’ essay:
Below you find part of an article published in a magazine some
months ago. In this article the author discusses the issue of human progress.
Please read the text carefully and answer the questions below.
“The question of whether there is human progress is easy to answer; I think
progress is definitely an illusion. We always seem to focus on progress in
science and technology, but meanwhile there still exist wars and conflicts in
the world. There’s plenty of evidence that we haven’t witnessed any real
progress since the Middle Ages: we fail to find answers to environmental
problems, political systems do not function better than say 100 years ago,
there still is poverty in the world, and so on. We don’t seem to learn from
history and keep making the same mistakes over and over again. Moreover,
once we have managed to control certain diseases, there will always be new
ones to deal with. That’s why I cannot believe that our children will encounter
a world that is better than the world we live in today. People are people, and
morally, politically, and socially, we simply do not make any progress. All in
all, I think we have to face reality: progress is an illusion!”
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Control essay:
Below you find part of an article published in a magazine some
months ago. In this article the author discusses the issue of human progress.
Please read the text carefully and answer the questions below.
“ It does not take much to answer that question; I think public transport is
abominable. We always seem to think that public transport is the solution for
our environmental problems and crowded motorways, but meanwhile
everybody keeps using his or her own car. There are plenty of examples
illustrating that this is unavoidable: trains are too often delayed, and often do
not depart at all. Moreover, too many people are crammed into chockfull
compartments, and so on. Unfortunately, the Dutch Railways do not seem to
learn from history and keep making the same mistakes over and over again.
Moreover, once they claim they have found a solution for their overcrowded
trains, they also increase the prices of the tickets. That’s why I cannot believe
that the future looks bright for public transport. The Dutch Railways are the
Dutch Railways so let’s be realistic: our cars remain indispensable!”
Appendix B
The belief in progress and control essays and tasks used in Studies 5.3
(translated from Dutch)
Belief in progress essay and task:
From the late Middle Ages onward, mankind has witnessed major
progress, and this has continued ever since. We have become better and better
in combating diseases and improving our overall quality of life. Moreover, we
keep making progress in developing energy-efficient technology as well as
more environmental-friendly fuels, such as cole-seed.
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In sum, progress enables us to find new solutions to the problems we
face, and these solutions can be either short-term or long-term. Problems that
we cannot solve right now could very well be solved within 20 years from now.
Progress will continue and ensure that our children will encounter a world
that is better than the world we live in today.
We would like you to think of four areas in which there has been human
progress in the last decades. Try to imagine to what extent this progress will
continue and help us to further improve our quality of life, now and in the
future. Once you have selected four areas, your task is to think for a few
minutes about these specific areas and then continue with the remaining part
of the questionnaire.

Control essay and task:
Lately,

public

transport

in

the

Netherlands

has

improved

considerably. Although there are still lots of people complaining about trains,
metros, busses, and trams, we were definitely worse off ten years ago. Trains
are departing on schedule these days, and information services are getting
better as well. Recent findings show that busses in our major cities are much
cleaner, with lower emissions due to the installation of special filters and the
use of different fuels.
In sum, public transport is making clear progress, and this will
probably continue for years to come.
We would like you to think of four modes of transport you have been
using recently. Please write them down. Once you have selected your four
modes of transport, your task is to think for a few minutes about these modes
of transport and then continue with the remaining part of the questionnaire.
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Chapter 6
On cannibals and cutlery: Belief in moral versus technological
progress as a shield against existential threat

This chapter is based on Rutjens, B. T., van Harreveld, F., van der Pligt, J., &
Pyszczynski, T. On cannibals and cutlery: Belief in moral versus technological
progress as a shield against existential threat. Manuscript under review.
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One of the most influential political philosophers in recent times is John Gray,
whose work focuses to a large extent on the ubiquitous belief in progress in
most modern societies. According to Gray (2004, 2007), faith in progress has
essentially replaced religion as a meaning provider in modern secular cultures.
This contemporary belief in progress has sprung largely from the
Enlightenment, a period in which thinkers such as Hume and Montesquieu
argued that humanity progresses toward a more perfect state in concordance
with scientific and technological advances. Ever since then, faith in progress
has proven to be robust. According to Gray and others (Brunner, 1972; Plant,
2009; but see Blumenberg, 1983) belief in progress is appealing because it is a
secular, humanistic version of the Christian belief in salvation: a sense of
progress promises that the course of history is not cyclic but is moving toward
a better state of being for humankind. Viewing history as progressive implies
that humankind is able to learn from the past; ongoing progress implies a
better future that will ultimately lead to a utopian society, which for secular
humanists might well be the highest goal attainable (Rutjens, van der Pligt, &
van Harreveld, 2009). This view can be traced to Bury (1955), who argued that
belief in human progress constitutes a faith that can be characterized as highly
similar to the notion of providence (but without an external agent) and
personal immortality, in that it justifies the entire course of human history
(i.e., imbues it with meaning).
Findings obtained by Rutjens et al. (2009) support these ideas by
showing that belief in progress can provide a protective buffer against
mortality concerns, similar to religious belief (e.g., Dechesne et al., 2003;
Norenzayan & Hansen, 2006; Pyszczynski, Solomon, & Greenberg, 2003).
Adopting a terror management theory perspective (TMT; Greenberg, Solomon,
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& Pyszczynski, 1997), they showed that thinking about one’s own death
(mortality salience) led people to more vigorously defend the notion of
progress, and that questioning progress led to an increase in death-related
thoughts (death-thought accessibility; Arndt, et al., 1997). A manipulation
affirming progress eliminated the effects of mortality salience on subsequent
measures of death-thought accessibility and cultural worldview defense.
However, because progress is a multifaceted phenomenon and no distinction
was made between different types of progress (i.e., moral, technological), this
previous research did not show why belief in progress provides existential
protection. Envisioning scientific advances, for example, might make the
future seem more controllable and future events to be more predictable (see
Landau et al., 2004 for the link between structure and coherence and terror
management processes). Similarly, the notion of progressing knowledge might
trigger general feelings of hope and positive emotion, which might be
appealing under conditions of mortality salience (DeWall & Baumeister, 2007).
The present research addresses the question why belief in progress
provides protection when facing existential threat. Building on Gray’s (2004,
2007) ideas, we suggest that this anxiety-buffering function is primarily due to
the meaning provided by viewing the course of human history as progressing
forward. Although the literature provides diverging definitions of meaning
(e.g., Steger, Frazier, Oishi, & Kaler, 2008) 20, we use the term to refer to
human purpose and significance (Spilka, 1993), which according to TMT helps
human beings to transcend their own existence through affirming their

20

There is a distinction between meaning as comprehensibility/coherence versus meaning as
purposefulness/significance (e.g., Janoff-Bulman & Yopyk, 2004). The second definition, which we
focus on, seems more closely related to existential concerns (see also Becker, 1962; Hill et al.,2000;
Wong & Fry, 1998).
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significance in an enduring world (Greenberg, 2008). This means that belief
in progress has to entail more than simply being optimistic about the future
and life in general (‘things will improve’): it should concern the future
development of humankind (‘we will improve’). Just as the religious
conception of salvation and an afterlife provides the hope of literal
immortality, the secular concept of human progress permeates the course of
history with meaning and thus provides a sense of symbolic immortality. The
belief that humankind is improving and moving forward towards a better
future establishes a meaningful link between past and future (and also harbors
the promise of continuous progress once the individual itself is no longer
around; see also Sani, Herrera, and Bowe, 2009). Thus far there is no
empirical evidence to support this line of reasoning; below we describe the
theoretical foundation underlying our viewpoint in more detail.
Not all progress provides meaning
During the Enlightenment, faith in scientific advance went hand in
hand with a belief in the progress of the human condition (i.e., moral or
ethical progress, Gray, 2005; see also De Botton, 2004). As a consequence,
Gray argued that a general belief in progress has a similar meaning-providing
function as religion. However, progress comes in different flavors. We expect
that only belief in moral (and not technological) progress imbues life with
meaning and thus will be enhanced in the face of existential concerns. This
assumption is based on 1) the work of Gray (2004), who contends that, to
permeate the course of human history with meaning, we need to believe that
humanity advances (i.e., there is some form of moral progress), and 2) the
fundamental importance of morality in defining what it means to be human
(see, e.g., Haidt, 2008; Haslam, 2006; Katz, 2000; Skitka, 2010). Previous
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research has shown that human uniqueness buffers thoughts of death (e.g.,
Cox, Goldenberg, Pyszczynski, & Weise, 2007; Beatson & Halloran, 2007).
Given that most people construe human beings as the only creatures for whom
morality is relevant, faith in human moral progress may also ward off deathrelated concerns. This led to our hypothesis that, in order for progress to be
meaningful, it must concern human morality and entail more than mere
material or scientific advances. Such technological progress does not
necessarily make the world a better or more ‘meaningful’ place. It could even
be argued that the opposite is true, since “science enlarges human power [but]
it cannot make humanity itself more reasonable, peaceful or civilized” (Gray,
2004, p. 4); in fact, “human life can become more savage and irrational even
as scientific advance accelerates”. In the words of Polish poet Stanislaw Lec
(1909-1966) - a cannibal using knife and fork is still a cannibal. Technological
progress can even lead to moral decay because it provides mankind with more
options to pursue immoral goals (e.g., nuclear and chemical warfare). Thus, in
order for progress to be meaningful, advancing human knowledge is not
sufficient; it has to be accompanied by an improvement of the human
condition (i.e., moral progress).
To test our main hypothesis that only belief in moral progress provides
existential meaning, we assess both moral and technological progress and
investigate how they relate to existential anxiety. Following Gray’s argument
that progress in science and technology is a fact, while moral progress is a
myth (2004; 2007), we expect beliefs in moral progress generally to be less
pronounced than belief in technological progress. Crucially, we expect that
belief in moral progress will be enhanced by mortality salience, while belief in
technological progress is expected to be unaffected.
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In addition to our main hypothesis, we also aim to investigate the role
of religiosity with regard to belief in moral progress. More specifically, if belief
in moral progress is primarily a secular meaning provider that functions much
like religious belief -- and if Gray is right that moral progress is a secular
substitute for religion as a provider of death-transcending meaning -- then the
increased faith in moral progress after mortality salience should be primarily
observed among secular participants. This idea is in accordance with the
theoretical work of Gray (2004; 2007) and also supported by some empirical
evidence. For example, Norenzayan, Dar-Nimrod, Hansen, and Proulx (2009)
report that cultural worldview defense reactions after mortality salience do
not occur among religious participants. Jonas and Fischer (2006) describe a
similar finding. Thus, since religious individuals are likely to resort to their
religious faith as a source of meaning when confronted with existential threat,
we suspect that they will not display an increased belief in moral progress
after mortality salience. A moderating role of religiosity would therefore
provide evidence for our hypotheses that a) existential threat triggers a need
to believe in moral progress because it provides meaning and b) belief in
moral progress as such primarily functions as a secular protective buffer.
Overview of the current research
In two studies, we investigate if belief in moral progress is an especially
important source of protection against death-related threats. The first study
was designed to provide a first test of the existential functions of belief in
moral versus technological progress. The death-thought accessibility
hypothesis (Schimel, Hayes, Williams, & Jahrig, 2007) posits that if a
psychological structure protects people from mortality concerns, then
attacking this structure should increase the accessibility of death-thoughts.
124

Thus, we assess whether challenging belief in moral progress increases deaththought accessibility to a larger extent than a challenge to belief in
technological progress, relative to a neutral control condition. In Study 6.2 we
aim to more directly investigate if people show an increased belief in moral
versus technological progress upon existential threat. Following the mortality
salience hypothesis (Greenberg et al., 1997; Schimel et al., 2007); if only belief
in moral progress provides an especially potent buffer against death-related
anxiety, then mortality salience should increase participants’ faith in moral
but not technological progress. In this study we made use of a representative
sample of the Dutch population, consisting of both secular and religious
participants. This enabled us to further establish the meaning-providing
aspect of belief in moral progress and its relation to religiosity. We predict that
if moral progress primarily constitutes a secular meaning provider, it will be
less useful as an anxiety-buffer for religious participants and therefore not
increase in response to a mortality salience induction.
Study 6.1
Method
Participants, procedure, and design. Eighty-five undergraduate
students (57 females) participated in this study, which was part of a larger
session consisting of a series of unrelated experiments. Their mean age was 22
years (SD = 5.81). Participants were randomly assigned to one of three
conditions; in each of the conditions participants were asked to read an essay.
Depending on the condition to which participants were randomly assigned,
the essay challenged the notion of moral progress, technological progress or,
in the control condition, criticized the Dutch Railways. All essays were similar
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in length and structure21. After reading the essay, participants continued with
a death-thought-accessibility measure, which consisted of a word-completion
task modeled after those used in previous TMT-research (for a review, see
Hayes, Schimel, Arndt, & Faucher, 2010). This task consisted of 16 wordfragments, of which 11 could be completed with either a death-related or a
neutral word (e.g., gra.., which could be completed to form the word graf
[grave] or grap, which is Dutch for joke). The remaining five fragments were
fillers that could not be completed to form a death-related word. Participants
were fully debriefed after the entire experimental session was over.
Results and discussion
An

omnibus

ANOVA

with

essay

(anti-moral

progress;

anti-

technological progress; control) as independent variable and death-thought
accessibility as the dependent variable approached significance, F(2, 84) =
2.84, p = .064. Following the recommendations of Rosenthal and Rosnow
(1985), we conducted a priori contrast analyses. Results showed that
questioning moral progress (contrast weight: 2) led to higher death-thought
accessibility (M = 5.72, SD = 1.85) than questioning technological progress
(contrast weight: -1; M = 4.68, SD = 2.50) or reading a control essay (contrast
weight: -1; M = 4.54, SD = 1.77), t(82) = 2.37, p = .020, Cohen’s d = .5222.

21

To assess whether the anti-moral progress and anti-technological progress essays were equally
convincing, we conducted a pilot study. Fifty-two undergraduates read one of the two essays and were
asked to rate them on 9-point scales. The items were “Do you agree with the contents of the essay?”,
“Do you think that what the author wants to convey makes sense?”, “Does the author have strong
arguments in making his point?” (α = .88). A t-test on the composite score showed that participants
rated the anti-moral progress essay equally (M = 5.02, SD = 2.11) to the anti-technological essay (M =
5.18, SD = 1.83), t(50) = -.28, p = .78. This was also the case for the separate items, all p’s > .46. See
the Appendix for the essays.
22
LSD posthoc tests confirmed this finding and showed that death-thought accessibility was higher in
the anti-moral progress condition than in the control condition (p = .033). The difference between the
anti-moral progress condition and the anti-technological progress condition was however marginally
significant (p = .059). The difference between the anti-technological progress and control condition
was not significant, p = .80.

126

Thus, challenging the notion of moral progress increased the accessibility of
death-related cognitions relative to a neutral control condition and challenges
to the notion of technological progress. This provides a qualifier on the results
of Rutjens et al. (2009) and suggests that some forms of progress are more
useful for controlling existential anxiety than others.
Study 6.2
Study 6.2 aimed to provide converging evidence for our hypothesis that belief
in moral progress is a particularly potent meaning-providing construct that
protects people from mortality concerns. If this is the case, then people should
increase their faith in future moral but not technological progress when their
mortality has been made salient (Greenberg et al., 1997). We tested this
hypothesis by assessing participants’ expectations of moral and technological
progress after being reminded of either their own morality or an aversive
control topic. Moreover, as argued in the introduction, if belief in moral
progress functions as a secular alternative to religious belief (Gray, 2007),
people low in religiosity should be especially prone to bolster this belief when
their mortality is made salient. In the present study we therefore approached a
representative sample of the Dutch population (in terms of age, gender,
education, and religiosity) and included a measure of religiosity. We also
added open-ended questions to assess the content of participants’ progressrelated thoughts, in order to gain insight in their views on what in their view
constitutes progress.
Method
Participants, procedure, and design. A representative sample of
438 Dutch people was approached using an online survey. Of these potential
respondents, 162 did not wish to participate (yielding a response rate of 63%);
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thus, 276 respondents completed the survey in exchange for a monetary
reward. All measures were programmed in an online survey tool and
participants completed the survey on a computer from their own homes. The
sample consisted of 145 males and 131 females. Mean age was 42 years (SD =
12.79), with a range of 18-64.
Participants were randomly assigned to a mortality salience or dental
pain condition. In the mortality salience condition, participants responded to
two open-ended questions (Rosenblatt et al., 1989): “Please briefly describe
the emotions that the thought of your own death arouses in you” and “Write
down, as specifically as you can, what will happen to you as you die and once
you are physically dead”. Participants in the dental pain condition were asked
two similar questions, but with respect to dental pain (see Greenberg et al.,
1997). After the manipulation participants filled out the PANAS (Watson,
Clark, & Tellegen, 1988) in order to create a delay between the manipulation
and the dependent measures (see Arndt et al., 1997). Then, participants
proceeded with two belief in progress measures (one measuring moral
progress and the other measuring technological progress; the order of the
measures was randomized by the online survey tool software). The moral
progress measure was presented as part of a collaborative research effort with
the Faculty of Humanities at a European university on the topic of civilization
and human development. Participants were asked to indicate their belief in
moral progress during the next decade, on a measure resembling a visual
graph (based on Rutjens, van Harreveld, & van der Pligt, 2010). In the current
study, the measure consisted of a bar, which was set at zero (labeled as “no
change”) and could be slid to the left (labeled as “decline”) or to the right
(labeled as “progress”). The endpoints of the scale were -10 (decline) and +10
128

(progress). The technological progress measure was identical, except that it
was presented as a collaborative effort with a European university’s Faculty of
Life Sciences. Participants were asked to express their views on technological
advances in the next decade. To gain more insight into the way people define
moral and technological progress, we also asked participants, with two openended questions, to explain what type of progress they thought about. The
study then continued with several demographic measures and the Santa Clara
Strength of Religious Faith Questionnaire (Plante & Boccaccini, 1997), which
served as our measure of religiosity (10 items, α = .98). A typical item is “I
look to my faith as providing meaning and purpose in life”. All items were
scored on 4-point scales from 1 (strongly disagree) to 4 (strongly agree).
Results and Discussion
Religiosity. Scores on the Santa Clara Strength of Religious Faith
Scale could range from 10 (low faith) to 40 (high faith). Mean score was 19.66
(SD = 9.57). There was no effect of condition on this scale, t(274) = .70, p
= .48.
Main analyses. To test our hypotheses that a) mortality salience
enhances belief in moral progress, and that b) this only holds for those low in
religiosity, we performed a series of moderated regression analyses (see Hayes
& Matthes, 2009). First, condition was dummy-coded (mortality salience =1,
dental pain = -1) and religiosity scores were centered. We began with
investigating the effects on belief in moral progress. Entering condition,
religiosity, and the interaction term only revealed a significant interaction
effect, b = -.07, t = -3.45, p < .001. The model summary statistics were R2
= .056, F(3, 272) = 5.37, p < .002. Simple slope analyses revealed an effect of
mortality salience on belief in moral progress, but only among those low in
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religiosity (1 SD below the mean), b = 1.03, t = 3.63, p < .001. Among religious
participants (1 SD above the mean), mortality salience did not affect belief in
moral progress, b = -.35, t = -1.25, p = .21. Figure 6.1 depicts the interaction
plot and shows that mortality salience enhances belief in moral progress only
when religiosity is low.
1

0,5

0
Mortality Salience
-0,5

-1

Dental Pain
Low religiosity (-1 SD)
High religiosity (+1 SD)

b = -.35, p = .21

-1,5

b = 1.03, p < .001
-2

Figure 6.1. Belief in moral progress as a function of condition (mortality salience or
dental pain) and religiosity (1 SD below the mean or 1 SD above the mean). Study 6.2.

The same analyses were conducted with belief in technological progress
as a dependent variable. As expected, condition, religiosity, and the
interaction term did not yield significant effects (condition p = .43; religiosity
p = .17; interaction term p = .57). The model summary statistics were R2
= .010, F(3, 272) = .92, p = .43. Simple slope analyses showed that there were
no conditional effects of mortality salience at low (-1 SD) and high (+1 SD)
values of religiosity, both p’s >.33. See Figure 6.2 for the plotted results23.

23

An alternative way of analysis is coding whether participants expressed a belief in moral progress
(upward line) or moral decline (downward line). We computed a new variable consisting of three levels:
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b = .26, p = .33
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b = .04, p = .87

3,5
3
Mortality Salience

Dental Pain

Figure 6.2. Belief in technological progress as a function of condition (mortality
salience or dental pain) and religiosity (1 SD below the mean or 1 SD above the
mean). Study 6.2.

These findings were further corroborated by an analysis in which belief
in progress was treated as a within-subjects variable (moral vs. technological).
A 3-way GLM mixed-design interaction analysis revealed a significant 3-way
interaction effect of condition, religiosity, and belief in progress, F(1, 272) =
7.44, p = .007, ηp2 = .027, confirming the previous analyses. See footnote for a
complete summary of the GLM effects24.

progress (N = 84), decline (N = 184), and no change (N = 8). For the sake of the current analyses, we
dichotomized religiosity by means of a median split. Chi2 analyses showed that, among the
nonreligious participants, mortality salience resulted in 39% of the participants believing in progress,
53% in decline, and 8% indicated no change. In the dental pain condition, only 27% indicated a belief
in progress and 72% in decline (1% no change). This effect of condition was significant, χ2(2) = 7.07, p
=.029, Cramer’s V =.23. There was no effect of condition for the religious participants, p =.35 (in both
conditions, approximately 27% of the religious participants indicated a belief in moral progress and
71% in moral decline). Similar analyses for belief in technological progress yielded no effects, all p’s
>.25. Regardless of condition or religiosity, more than 92% of the participants expressed faith in
technological advance (versus no change or decline).
24

A 3-way GLM mixed-design interaction analysis was performed in which we entered condition
(mortality salience vs. dental pain) and religiosity (continuous Santa Clara scores) as between-subjects
factors and type of progress (belief in moral vs. technological progress) as a within-subjects variable.
This analysis yielded a number of effects, which were all qualified by a significant 3-way interaction
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What constitutes moral progress? Upon completion of the belief
in progress measures, participants were asked to indicate, in one or two
sentences, which domain they had in mind when thinking about progress. Of
particular interest to the current research is the content of the moral progress
measure. Inspection of participants’ answers revealed a number of themes
that were frequently mentioned. Of these answers, 65% fell into one of the
following four categories: Norms and values brought by civilization versus the
blurring of moral standards (19%); tolerance, acceptance, and cooperation
versus violence, intolerance, and intercultural conflict (14%); altruism and
social cohesion versus individualism, egocentrism, and polarization (24%);
sustainability and care for the environment versus profit seeking and
exploitation of natural resources (8%). Interestingly, two of the larger
categories (14% and 24%) revolve around the theme of cooperation and social
cohesion versus individualism and intolerance, thus mapping onto what
according to Bloom (2010) is one of the most important facilitators of moral
progress: associating with other humans and sharing common goals. Other
themes that were mentioned less frequently were mankind’s arrogance,
economic progress, greed, human goodness, and spirituality.
Discussion. Study 6.2 shows that mortality salience increases belief in
moral progress, but only among participants low in religious belief.
Interestingly, as the results show (see Footnote 23), baseline belief in moral
progress was modest among our participants. Even after a mortality salience
manipulation, more than half of the participants expressed a belief in future
effect. First, we obtained a main effect of condition, F(1, 272) = 8.33, p = .004, ηp2 = .030, and a
condition by religiosity interaction effect, F(1, 272) = 6.15, p = .014, ηp2 = .014. We also obtained a
main effect of type of progress, F(1, 272) = 103.10, p < .001, ηp2=.275 and an interaction type of
progress and condition, F(1, 272) = 8.04, p = .005, ηp2=.029. Finally, we obtained a significant 3-way
interaction effect of condition, religiosity, and type of progress, F(1, 272) = 7.44, p = .007, ηp2 = .027.
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moral decline. Among control participants and religious participants, this was
more than 70%. Study 6.2 further shows that belief (or disbelief) in moral
progress primarily concerns the advancement of human nature and human
relations. Finally, belief in technological progress was fairly undisputed,
regardless of experimental condition and religiosity.
General Discussion
Two studies investigated the relationship between belief in progress and
existential anxiety. As expected, we found that belief in moral, but not
technological, progress buffers mortality concerns. Study 6.1 showed that only
the challenging of moral progress increases death-thought accessibility. In
Study 6.2 participants were asked to indicate their belief in moral and
technological progress during the coming decade. Mortality salience led
participants to indicate more belief in moral progress but had no effect on
belief in technological progress. Moreover, supporting our second hypothesis,
the effect on belief in moral progress was moderated by religious belief: Only
non-religious participants bolstered belief in moral progress when mortality
was made salient.
The current research thus shows that in order for progressive faith to
provide a shield against existential anxiety, it has to entail more than
technological advance (which could increase our ability to predict and control
the environment or provide optimism, e.g., in the case of combating
environmental problems or disease). Rather, to imbue the course of history
with meaning and facilitate protection against mortality concerns, people need
to believe that mankind progresses morally. These findings are consistent with
recent findings that of the various bases for human judgments, the moral
dimension appears to be the most important (e.g., Haidt & Graham, 2007;
133

Skitka, 2010). They also attest to Gray’s observation (2004, 2007) that
technological progress is an observable characteristic of contemporary society
that is assumed to be stable, whereas belief in moral progress requires faith
(see also Bury, 1955). Indeed, in Study 6.2, belief in technological progress was
unequivocally present and did not differ between conditions, and challenging
it did not increase death-thought accessibility in Study 6.1. Previous research
however has shown that both moral ánd technological progress beliefs are
enhanced when personal control is low (Rutjens et al., 2010). Indeed,
observing technological progress may provide people with the assurance that
things will be under control in the future, thus providing a source of
compensatory control. Together with the current findings, this once more
suggests that a belief in moral progress is qualitatively different from belief in
technological progress: whereas needs to restore control and order lead to the
bolstering of both moral and technological progress, existential needs
triggered by mortality salience result only in an enhanced belief in moral
progress25.
The notion that belief in moral progress is especially useful as a secular
meaning provider was supported in Study 6.2. We found that mortality
salience only affected belief in moral progress for participants low in
religiosity. It seems likely that the religious participants in our sample turn to
religious sources of meaning when facing existential threat (e.g., Jonas &
Fischer, 2006; Norenzayan et al., 2009). Moreover, more fundamentalist
followers of religious belief systems are more likely to express the view that
contemporary Western society is in moral decline or even believe that people

25

For discussion on threat and the need for order versus meaning, see Rutjens and Loseman (2010) and
Shepherd, Kay, Landau, & Keefer (2011).
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are incapable of morality (i.e., human beings are inherently sinful). Such views
might be strengthened upon confrontation with existential concerns and thus
might constitute another reason for the absence of hope of moral progress
among our more religious participants. Study 6.2 provided some evidence for
this line of reasoning. We asked participants, upon completion of the
demographics measures, to indicate to what extent they agreed with the
statement “All people are inherently moral sinners” on a scale from 1 (totally
disagree) to 4 (totally agree)26. It seems plausible that a firm belief in this
view on humanity leaves little room for faith in moral progress. We found this
item to correlate positively with the mean religiosity score, as measured by the
Santa Clara Strength of Religious Faith Questionnaire (r = .55, p < .001).
Moreover, belief in mankind’s inherent sinfulness correlated negatively with
belief in moral progress, r = -.12, p = .040. These correlations provide some
further insight pertaining to why our religious participants did not bolster
belief in moral progress as a source of meaning.
Thus, whereas religious individuals can focus on the promise of a better
world in the form of a supernatural hereafter, those not adhering to a religion
must find solace in earthly existence. Study 6.2 provided some insights into
what kind of beliefs can provide this solace. For a large part these beliefs seem
to revolve around the hope that human nature can improve (e.g., more
altruism, less egocentrism, higher moral standards), and perhaps even more
so that human relations can improve (e.g., more cooperation, tolerance, and
social cohesion; see also Bloom, 2010). It is somewhat sobering, then, to
observe that such faith in the improvement of human nature and human

26

There was no effect of condition (mortality salience vs. dental pain salience) on this measure, p >
.97. Grand mean was 2.03 (SD = 1.06).
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relations is rather modest among our participants. Seculars’ use of belief in
moral progress to cope with death concerns suggests that they too, like
religious individuals, focus on a better future, but that this future is
constrained to life on earth. From this perspective, the secularization of most
western countries might in itself not lead to a better world27, but when people
are in need for meaning it at least triggers a tendency to believe in a better
world. Perhaps those adhering to or promoting a politics of progress can
benefit from this idea, by providing people with the tools to find meaning in
building a better future and seeking moral and societal progress. Moreover,
viewing the course of history as linear and not cyclic might prove to be an
effective way to cope with extreme examples of human moral failure (e.g., Abu
Ghraib, the recent atrocities in central Africa, and the Balkan war; see also
Greenaway and Louis, 2010); acceptance of their occurrence might perhaps be
facilitated by realizing that people can learn from the past.
To conclude, to successfully protect ourselves from existential anxiety
by affirming our secular belief in progress, we have to convince ourselves that
‘we will improve’ and that history is a march to a better world (cf. Gray, 2007),
where (former) cannibals will use their cutlery to eat with each other.

27

Although it is worth mentioning that some thinkers have argued that secularization actually has
resulted in a morally advanced world (see Dawkins, 2006).
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Appendix
Essays used in Study 6.1 (translated from Dutch)

Anti-moral progress essay
Below you find part of an article published in a magazine some
months ago. In this article the author discusses the issue of moral progress.
Please read the text carefully and answer the questions below.

“This question is easy to answer; I think moral progress is definitely an
illusion. We always seem to think that we can learn from the past, yet we still
can’t establish large scale peace and find it impossible to establish political
cooperation. There’s plenty of evidence that we haven’t witnessed any real
progress since the Middle Ages: we ruin our environment, political systems do
not function better than say 100 years ago, there still is poverty in the world,
and so on. We don’t seem to learn from history and keep making the same
mistakes. From an ethical point of view, politicians are no different from those
in power 100 years ago. Not to mention the people responsible for the credit
crisis! People are primarily interested in their own wellbeing, they always have.
That’s why I cannot believe that our children will encounter a world that is
better than the world we live in today. People are people, and morally and
socially we simply do not make any progress. All in all, I think we have to face
reality: progress is an illusion!”
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Anti-technological progress essay
Below you find part of an article published in a magazine some
months ago. In this article the author discusses the issue of technological and
scientific progress. Please read the text carefully and answer the questions
below.

“This question is easy to answer; I think technological and scientific progress
is definitely an illusion. We always seem to think that science will bring us
anywhere we want to be, but that is just one of the many ways of looking at
reality. If there truly is scientific progress, then why can’t we find solutions to
all these problems that we haven’t been able to solve for over a century? We
ruin our environment by logging rainforests and pollution, and there still
exists poverty in the world. Science does not have an answer to any of these
problems. Not to mention medical science; once we have managed to control
certain diseases, there will always be new ones to deal with. That’s why I
cannot believe that our children will encounter a world that is better than the
world we live in today. Technology is fallible, and scientifically and
technologically we simply do not make any real progress. All in all, I think we
have to face reality: progress is an illusion!”

Control essay:
Below you find part of an article published in a magazine some
months ago. In this article the author discusses the issue of human progress.
Please read the text carefully and answer the questions below.
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“This question is easy to answer; I think public transport is abominable. We
always seem to think that public transport is the solution for our
environmental problems and crowded motorways, but meanwhile everybody
keeps using his or her own car. There are plenty of examples illustrating that
this is unavoidable: trains are too often delayed, and often do not depart at all.
Moreover, too many people are crammed into chockfull compartments, and so
on. Unfortunately, the Dutch Railways do not seem to learn from history and
keep making the same mistakes over and over again. Moreover, once they
claim they have found a solution for their overcrowded trains, they also
increase the prices of the tickets. That’s why I cannot believe that the future
looks bright for public transport. The Dutch Railways are the Dutch Railways
so let’s be realistic: our cars remain indispensable!”
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General Discussion

“Existence – well what does it matter
I exist on the best terms I can
The past is now part of my future
The present is well out of hand”
-Joy Division – Heart and Soul, 1980
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This dissertation addressed two fundamental human needs: the need for
control and the need for meaning. Human beings are the only animals capable
of temporal awareness, in other words, they have the ability to step back and
consciously reflect on their past, the present, and their future. When they
ponder about the past, people are prone to impose causality and order on
events, and infer meaning and sense from them (thus construing a meaningful
narrative; see Kray et al., 2010; McAdams, Reynolds, Lewis, Patten, &
Bowman, 2001). When they wonder about the future, people are motivated to
believe that the events that have yet to happen will not occur haphazardly but
will make sense. Moreover, the future should be relatively predictable and
controllable. Indeed, we would rather not see the present, nor the past or the
future, as “well out of hand” and void of meaning.
However, as much as people would like it to make sense, life is often
replete with reminders of uncontrollability and randomness, and frequently
poses existential questions. Such reminders can stem from large-scale societal
events like natural disasters, economic crises, or wars and terrorism, but can
also originate from mundane incidents in our daily lives, such as losing our
job, our computer crashing right in the middle of typing a beautiful albeit
somewhat long sentence, or the sudden illness of a close friend. In this
dissertation, I focused on the compensatory beliefs and perceptions that
people resort to when their perceptions of order and meaning are threatened.
The first four chapters focused on the effects of control-threats and the need
for order, the last two chapters on existential threat and the need for meaning.
In the next section I will summarize and discuss the main findings of
this research. Then, I will discuss the relation between order and meaning,
address similarities and differences, and relate these to compensatory belief
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systems, with a special emphasis on belief in progress and religious belief (and
their psychological functions). Finally, I will briefly elaborate on how future
research might advance our knowledge of threat compensation. I will argue
for the importance of a stronger focus on the processes underlying the relation
between experienced threat and compensation and, perhaps most importantly,
on the functional value and regulatory benefits of compensatory beliefs and
perceptions.
Parts I and II: The effects of control-threat
As described in the introduction, there are many societal and personal events
that have the potential to trigger perceptions of uncontrollability and
randomness. The majority of research that is devoted to understanding how
people respond to lack of personal control focuses on the following secondary
control strategies: illusory control, vicarious control, and compensatory
control (cf. Rothbaum, Weisz, & Snyder, 1982; Kay, Gaucher, Napier, Callan,
& Laurin, 2008; Langer, 1975). This dissertation focuses on the latter strategy,
compensatory control, adhering to the idea that the primary and inclusive
motivation behind control motivation is the need to perceive order in the
world (Kay et al., 2008). It is interesting to note that much of the previous
research on compensatory control beliefs emphasizes the reliance on external
systems or agents of control, particularly religious or sociopolitical authorities.
Especially the well-established effects of threat on religious belief are
fascinating and a powerful testimony to the psychological needs that
presumably underlie these effects. This is nicely illustrated by the fact that
many studies reveal self-reported increases in belief in God as a result of
threats to control and order, regardless of the degree of religiosity among the
sample that is employed (e.g., Kay et al., 2008; Rutjens et al., 2010).
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Obviously, these effects occur only as long as there is at least some variance in
religious belief (so that a sample that is either very religious or totally atheist
will likely not yield such effects), but it is interesting to see how religious belief
is more malleable than might intuitively be assumed (see also Shariff, Cohen,
and Norenzayan, 2008, who showed that exposure to strong secular
arguments led to a decrease in both implicit and explicit religious belief).
Interestingly, this malleability holds for secular, sociopolitical compensatory
beliefs as well. For example, ample research inspired by terror management
theory (TMT) has shown that existential threat enhances nationalism (e.g.,
Schimel et al., 2007) and the motivation to defend prevailing cultural values,
regardless of preexisting political beliefs (but see Greenberg & Jonas, 2003
and Jost et al., 2007, for different views on the extent to which conservatism
or ideological extremity buffer threat).
In my own research, described in Chapters 1 to 4, the point of departure
was the compensatory control literature. I first replicated the effects of
control-threat on religious belief (among a largely secular sample): Study 1
showed that control-threat increased preference for Intelligent Design over
Darwin’s Theory of Evolution as the best framework to explain the origin of
life. However, Chapters 1 to 4 also extended previous research in a number of
ways. Based on the importance of order and structure (Janoff-Bulman, 1992;
Kay et al., 2008; Krantz, 1998; Kruglanski & Webster, 1996; Landau et al.,
2004; Lerner, 1980; Pittman, 1998; Whitson & Galinsky, 2008), the research
described in these chapters showed that an agent or external system that
controls outcomes is neither essential nor always sufficient. Moreover, this
research provided evidence for the idea that order affirmations that function
as compensation for control-threat, and thus help to combat perceptions of
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randomness, can also be derived from scientific theories; depending on the
extent to which a theory offers an orderly perspective on processes and
outcomes, people were motivated to shift their preference toward that
particular theory. Finally, Chapters 3 and 4 showed that more abstract beliefs
about society and humanity can also provide compensation for control-threat
and restore perceptions of order.
Interestingly, Study 1 revealed that the increased threat-induced
preference for Intelligent Design vanished when participants were provided
with an alternative to Darwin’s Theory of Evolution, which described
evolution as an orderly and predictable process (Conway-Morris, 2005).
Moreover, participants that were asked to choose between Darwin’s theory
and Conway-Morris’ orderly take on evolution displayed the same preference
shift as those choosing between Darwin’s theory and Intelligent Design. I
concluded that Intelligent Design and Conway-Morris’ orderly theory can be
deployed interchangeably to compensate for control-threat. Bolstering belief
in a supernatural agent that provides order thus entails but one way to restore
order, and affirming order without an agent seems to provide in the same
need. Thus, an agent is not essential. An unpublished follow-up study (Rutjens,
van Harreveld, van der Pligt, & Bremmer, 2011) showed that, besides not
being essential, an agent is also not necessarily sufficient. Here, it was shown
that religious participants experiencing low control displayed a clear
preference for Conway-Morris’ theory of evolution over Darwin’s version. In
other words, they were motivated to perceive order within the context of
evolutionary theory. Importantly however, this threat-induced preference shift
was only observed when participants first read a text describing God as a
passive, non-intervening entity (i.e., an agent that does not provide order).
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When participants first read a text in which God was described as an active,
intervening power (i.e., an agent that provides order; see Kay et al., 2008, for
a similar manipulation) the threat-induced preference shift toward the orderly
perspective on evolution disappeared. This study thus provided further
support for the idea that, in the context of control-threat, the order motive
supersedes the motive to perceive an agent per se.
The three studies that comprise Chapter 2 followed up on these
findings by showing that control-threat can motivate people to seek order in a
domain different from religious or sociopolitical belief systems, and one where
the concept of an agent is irrelevant: scientific theorization. Here, the aim was
to show that control-threat makes certain scientific theories more attractive
than others. More specifically, I obtained evidence for the idea (suggested by
Shermer, 2008) that stage theories are often found to be more appealing than
non-stage theories, because they impose order on chaos and provide
predictability over uncertainty. In three studies, I showed that a) controlthreat increased preference for a stage theory over a non-stage alternative, and
b) this effect also held for negative stages, so that threat prompted
participants to prefer certain decline over an uncertain but more hopeful
alternative. In other words, the motivation to regulate threat seems powerful
enough to override people’s preference for more positively (but less certain)
outcomes. Finally, I found that c) the motivation to imbue stimuli with order,
as measured by an illusory pattern perception task, mediated the effect of
control-threat on theory preference. Thus, control-threat triggered the
motivation to impose order, and this resulted in a clear preference for
scientific theories that provide in this need.
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Chapter 2 thus further attests to the idea that compensation for threat
can occur outside of the realm of religious conviction and political system
bolstering, and need not involve an external agent. Chapters 3 and 4 focus on
the compensatory control function of belief in progress. In the research
described in Chapter 3, I found that control-threat led to an increased
motivation to believe in the progress of science, humanity, and society. Again,
we are not dealing with bolstering belief in religious or sociopolitical systems
of control, neither with an explicit external agent that people can put their
faith in. Rather, belief in progress encompasses the rather abstract and futureoriented faith that the course of human history follows an upward trend. I
hypothesized that belief in progress has a compensatory control function,
because it harbors the promise of future control over the environment and the
world (Gray, 2004; Russell, 1929), and because it offers a view on the course
of history as orderly, inevitable, and to a certain extent predictable (Bury,
1955). The similarities with religious belief (Gray, 2007) provide a third
incentive to expect a compensatory control function of belief in progress. In
four studies, I indeed found that control-threat leads to the motivation to
defend the concept of progress, to invest in progress-related research areas,
and to prefer progressive solutions to an environmental problem. Moreover,
in a “field” study in which airplane passengers were asked to rate their
perceptions of personal control and to indicate their belief in progress, I found
that flying decreased perceptions of control, which in turn led to an increased
belief in progress. Participants in a neutral setting reported higher levels of
control and a lower belief in progress.
In Chapter 4, I built on the findings of Chapter 3 and obtained direct
evidence for the idea that belief in progress actually helps to restore
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perceptions of order. Here, belief in scientific progress was manipulated
rather than measured as a dependent variable. Results of four studies
confirmed the order-restoring qualities of belief in progress: a scientific
progress affirmation led to enhanced feelings of order and consequentially to
lowered motivations to take matters into one’s own hand (i.e., to exert
personal control). Questioning the notion of scientific progress however led to
elevated perceptions of randomness, which in turn triggered the motivation to
exert personal control (taking matters into one’s own hand). Indeed, the final
experiment in this chapter (Study 4.4) showed that offering an alternative
means to affirm personal control cancelled out this motivational effect.
Part III: The effects of existential threat
The last two chapters of this dissertation focused on the existential function of
belief in progress. In this research, I drew on terror management theory (TMT;
Greenberg, Solomon, & Pyszczynski, 1997; Pyszczynski, Solomon, &
Greenberg, 1999), an influential theory that states that mortality awareness
has a profound impact on people’s day to day psychological functioning. To
keep death thoughts at bay, human beings have developed a psychological
buffer system that consists of a) sustaining faith in cultural worldviews and b)
attaining self-esteem by living up to the standards of value that those
worldviews provide. Such worldviews are described as symbolic and socially
constructed beliefs that provide people with the notion that they are part of
something meaningful and more enduring than their own physical existence.
The research in Chapters 5 and 6 of this dissertation tested whether belief in
progress can provide such an existential buffer. Adopting a TMT perspective,
the aim of this research was to obtain empirical evidence for the ideas of Gray
(2004, 2007), who argued that faith in progress provides a secular shield
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against humanity’s fear of death. In his view, belief in progress has pervaded
modern Western society as an existential alternative to religious belief.
Chapter 5 put these ideas to the test for the first time. Results of three studies
showed that belief in progress has an existential function: mortality salience
increased the tendency to defend the notion of progress, questioning the
reality of progress increased death-thought accessibility, and affirming the
idea of progress served as an anxiety-buffer, cancelling out the effects of
mortality salience on the otherwise observed worldview defense tendencies.
Chapter 6 built on and extended these findings. Here, the aim was to
illuminate what it exactly is about the concept of progress that helps to
assuage existential anxieties. In other words, what are the meaning-providing
aspects of belief in progress? To address this question, I looked more closely at
different types of progress. Broadly speaking, it can be argued that a
distinction can be made between believing in the possibility of material
advances (i.e., scientific and technological progress; things will improve) and
believing in an advancing humanity (i.e., moral progress; we will improve).
The central tenet of Chapter 6 was that merely believing in technological
progress does not imbue the world with meaning. Rather, in order for
progress to be existentially meaningful, it has to concern ourselves. Thus, I
hypothesized that belief in moral progress would have an existential function,
whereas belief in technological progress would not. Indeed, results showed
that challenging the notion of moral progress increased the accessibility of
death-related cognitions (Study 6.1), whereas challenging technological
progress did not. Study 6.2 relied on a representative sample of the Dutch
population, and showed that mortality salience increases belief in moral, but
not technological, progress. Moreover, this effect was moderated by religiosity,
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so that only secular participants bolstered belief in moral progress. This
finding attests to the ideas of Gray (2004, 2007), who argued that belief in
progress functions as a secular existential substitute for religious belief.
Different motivations and multifunctional belief systems
This dissertation addresses two fundamental human needs, and discusses how
threat affects beliefs and preferences that are aimed at meeting these needs.
More specifically, I showed that in the context of control-threat, the primary
motive is to affirm perceptions of order. When existential anxiety comes into
play, people are motivated to affirm meaning in life. The added value of the
current research is that it indicates that threat compensation can be derived
from more diverse belief systems than previously assumed. As indicated in the
introduction of this dissertation, previous research tended to focus on
religious beliefs, as well as sociopolitical and cultural worldviews, as
important sources of order and existential meaning. The current research
shows that order affirmation can also be found in the context of evolutionary
theory, scientific theories, as well as belief in moral and scientific progress.
Chapter 2 also yielded evidence for the underlying motivational mechanism
(motivated perception of order) and showed that order motivation supersedes
valence of expected outcomes. Chapter 4 provided direct evidence for the fact
that affirming such a belief system (i.e., belief in scientific progress) actually
helps to enhance order perceptions.
Belief in moral progress was also shown to harbor an existential
function; Chapters 5 and 6 describe 5 studies showing that existential threat
led participants to bolster this belief, and it was shown (in Study 5.3) that
affirming belief in progress mitigated the impact of existential threat on the
accessibility of death-related thoughts and subsequent worldview defense
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tendencies. Study 5.3 thus provides quite direct evidence for the
compensatory qualities of believing in progress. This research is to my
knowledge the first to provide evidence for progressive faith as an existential
anxiety-buffer, and it is interesting to observe that existential threat can be
mitigated by a belief system that diverges from the prevailing cultural and
religious worldview defense effects documented in this field of research. A
recent review paper documents how TMT-related research lately tends to
obtain more evidence for such ‘positive’ and less defensive effects of existential
threat, although it is noticeable that these effects often seem to require
positive norm salience manipulations to actually take effect (so that a salient
positive norm combined with a mortality salience manipulation produces
positive outcomes; see Vail et al., in press). Nonetheless, the bulk of over 25
years of TMT-research seems to document deleterious, defensive, and
generally negative responses to existential threat (Greenberg, Solomon, &
Arndt, 2008).
Unity versus specificity. The similarities and differences between
the fundamental needs for control and existential meaning have been
discussed throughout this dissertation, particularly in the introduction. As I
illustrated there, I started out from the assumption that these motivations are
distinct yet partially overlapping. Although thinking about mortality might
lead the person to feel that (s)he has no control over the ultimate inevitability,
and perceptions of randomness might trigger death-related thoughts, my
argument is that affirming one motivation does not necessarily mitigate a
threat to the other (see Rutjens & Loseman, 2010; Shepherd, Kay, Landau, &
Keefer, 2011); both needs have unique characteristics and pose different
compensatory challenges.
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However, the fact that certain compensatory belief systems (e.g.,
religious and sociopolitical beliefs) have been shown to help assuage threats to
control as well as existential threats might suggest that these beliefs help to
meet one core motive underlying the needs for control and meaning (see
Fritsche, Jonas, & Fankhänel, 2008; Greenberg et al., 1997; Heine, Proulx, &
Vohs, 2006; McGregor, Nash, Mann, & Phills, 2010). However, it is also
feasible - and this is what I would argue - that these belief systems are
multidimensional and that specific qualitative aspects of these beliefs help to
assuage specific threats (see also Shepherd et al., 2011). Remember that Spilka,
Shaver, and Kirkpatrick (1985) contended that religion has multiple
psychological functions, amongst which the effectuation of the needs for
control and meaning. As I described in the introduction, certain secular
convictions, for example related to nationalism and political system defense,
have also been shown to harbor both an existential function and a
compensatory control function. Moreover, as shown in Chapters 3-6 of this
dissertation, belief in progress too functions as compensatory control as well
as a buffer against existential threat (I will elaborate on this in the next
paragraph). The existential function of religious belief is of course beyond
dispute, but its compensatory control function is less straightforward. Kay et
al. (2008) and Rutjens et al. (2011) found that the extent to which a deity was
framed as either a controlling agent or merely as a creator is an important
moderator of its ability to provide compensatory control. In the latter case, the
effect of control-threat on religious belief was not observed. This suggests that
specific aspects of religious belief have the potential to affirm perceptions of
order and provide compensation for low personal control.
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My own research on belief in progress provides further suggestive
evidence for the idea that certain belief systems can serve multiple
psychological functions. In Chapter 3 (Study 3.4), I found that belief in moral
as well as technological progress was enhanced as a result of control-threat. In
the discussion of Chapter 3, I elaborated on why both types of progress could
be expected to harbor a compensatory control function. However, Chapter 6
makes it clear that matters are different in the realm of existential meaning.
Here, I provided evidence for the idea that whereas belief in moral progress
has an existential function, belief in technological progress has not. The
bottom-line of the argument here was that belief in the progress of humanity
itself imbues the course of history with meaning, whereas merely observing
technological and material advances does not.
To sum up, I would argue that the reason why different threats have
been found to lead people to bolster the same belief system lies in the fact that
such a belief system provides in more than one psychological need (e.g., Spilka
et al., 1985). Moreover, a certain component (e.g., providing order) of a belief
system might be particularly suitable as compensation for a specific threat
(e.g., low personal control). In the following section, I will speculate on when
this distinction might blur, by focusing on the question when order becomes
meaningful.
Imbuing order with meaning. Merely perceiving order in the world
is no guarantee for experiencing life as meaningful. Order can be aimless. So,
in what ways might order become meaningful? One way might be to infer
purpose and intention behind a certain pattern or structure, in other words, to
believe an agent is involved in the orderly process. This idea relates to the
distinction between ‘patternicity’ and ‘agenticity’. In the introduction, I
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referred to the naturally occurring tendency to impose patterns and structure
on our environments (dubbed patternicity by Shermer, 2010) in the context of
control-threat. Interestingly, Shermer also coined a second and related term:
agenticity. Besides the tendency to impose patterns on what we perceive,
human beings are prone to the (often false) detection of (causal) agents in
their environments, in other words, they infuse these patterns with purpose
and intention (Shermer, 2010; see also Foster & Kokko, 2009). Indeed, the
tendency to attribute order in one’s environment to an intentional agent - and
the difficulty people have to attribute a transition from chaos to order to
inanimate objects (i.e., the wind, the sea) - is already strongly present in young
children; they find it difficult to associate lifeless objects with increases in
order (Newman, Keil, Kuhlmeier, & Wynn, 2010; see also Kelemen & Rosset,
2009). It is feasible that agenticity is one way by which certain belief systems
become meaning providers. Indeed, previous research (Morewedge, 2009; see
also Wong & Weiner, 1981) has shown that people are especially likely to
attribute events to en external agent if the event is negative (negative events
harbor of course, more so than neutral or positive events, potential meaningthreats). In the context of Intelligent Design versus Conway-Morris’s orderly
perspective on the process of evolution (Chapter 1), I would suspect that
merely affirming order in evolution is not a guarantee for meaning. However,
like religious belief in general, believing in Intelligent Design might have
multiple psychological functions. Indeed, Tracy, Hart, and Martens (2010)
showed effects (similar to those described in Chapter 1 of this dissertation) on
the perceived attractiveness and preference for Intelligent Design in the
context of existential threat.
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Another way to imbue order with meaning might be through fate
attribution. If an event or process was ‘meant to happen’, then that event or
process might become more meaningful and is therefore no longer aimless
(see Kray et al., 2010; Norenzayan & Lee, 2010). Indeed, people often tend to
perceive important and unexpected life events as inevitable. (Of course, when
believing that an event is predetermined there might also be an agent involved
that is responsible for outcomes. Fate and agent attributions will likely often
coincide.) Nonetheless, in the context of belief in human progress (Chapters 5
and 6 of this dissertation), there is no agent per se involved. Here, it might
well be the case that people infer a sense of fate from the progressing course of
human history. This resonates with the ideas posited by Bury (1955), who
argued that human progress is a necessary result of human nature (in other
words, it is meant to happen), and that belief in such progress is comparable
to religious predetermination beliefs (i.e., providence), but without reference
to an external agent. Viewing human progress as inevitable might constitute
one way in which it becomes meaningful28.
Future directions
The research presented in this dissertation aimed to advance understanding of
the various ways in which people respond to threats to control and meaning.
Although a substantial body of recent research has drastically improved what
we know about threat and threat compensation, there are still questions to be
answered. What directions might future research take in order to come to an
even more full understanding of compensatory responses to control- and
28

There are of course more ways in which orderly processes might gain meaning. Obviously, from the
perspective of terror management theory, when such a process is intertwined with the notion of
symbolic immortality it becomes a meaning providing construct. Also, depending on certain
personality characteristics (e.g., need for structure), order in itself could perhaps be a source of
meaning in life (see, e.g., Vess, Routlegde, Landau, & Arndt, 2009).
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meaning threats? I would argue that there are two related aspects of this area
of inquiry that deserve more attention: the process that underlies the relation
between the experience of threat and the compensation that follows, and,
most

importantly,

the

functional

value

and

regulatory

benefits

of

compensatory beliefs and perceptions.
Thus far, there is relatively little known about the affective undertone of
control- and (existential) meaning threats. In the domain of control-threat,
the majority of research does not report direct effects on affective measures
(e.g., Fritsche et al., 2008; Kay et al., 2008), although some research reports
suggestive evidence that a threat to control does not so much increase negative
affect, but rather attenuates positive affect (Walker & Sorrentino, 2000).
There is also research showing that threat (in this case a threat to feelings of
power) disrupts executive functioning, but this finding is not driven by
differences in affect (Smith, Jostmann, Galinsky, & van Dijk, 2008). However,
there is evidence suggesting that control-threat leads to feelings of ‘anxious
uncertainty’ (Kay, Gaucher, McGregor, & Nash, 2010; see also Kay,
Moscovitch, & Laurin 2010; Proulx & Heine, 2008), although this evidence is
indirect. In recent research, I aimed to further explore this issue by focusing
on physiological responses to control-threat (Rutjens, van Harreveld, & van
der Pligt, 2011). Results indicate that control-threat indeed dampens positive
arousal (rather than facilitating negative arousal), a finding that was
corroborated by self-report measures of affect. This finding seems to fit with
seminal ideas on control-threat and learned helplessness, passivity, and
withdrawal (Maier & Seligman, 1976; Rothbaum et al., 1982). In the domain of
existential threat, insight into the precise affective underpinnings of the
relation between threat and compensation is similarly unclear. Although there
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exists an extensive model describing the cognitive architecture of terror
management processes (Arndt, Cook, & Routledge, 2004), because these
processes occur largely outside of conscious awareness, there is little known
about possible affective states or discrete emotions involved in the process of
threat and compensation. Possibly, this lack of clarity can be traced all the way
back to the fear versus anxiety distinction posed by Heidegger (1927): the
more abstract feelings of anxiety (‘Angst’) that mortality salience may elicit are
arguably more difficult to tap into than the concrete emotion of fear (‘Furcht’).
Fortunately, there have recently been first endeavors to illuminate the
neurological underpinnings of uncertainty threat (McGregor et al., 2010) and
existential threat (Quirin et al., 2011), where both lines of research suggest
that threat is associated with defensive motivation and amygdala activation
(indicating threat-related arousal).
A related point of attention pertains to the functional value and
regulatory benefits of threat compensation. To what extent do threat
compensation beliefs actually help to cope with the threat that triggered them?
To my knowledge, in the domain of control-threat and order motivation, no
research thus far has provided direct evidence for the question to what extent,
and how, compensation mitigates the experience of psychological threat. For
example, does an elevated belief in a controlling God actually make the
threatened individual feel better? This is unclear; we do not know if threat
compensation restores the affective status quo (i.e., how the person felt before
control was threatened) or reduces possible feelings of anxiety. Importantly,
we also do not know if threat compensation should indeed be seen as
compensation (so that the threat remains but the individual is somehow better
equipped to cope with it) or as actual regulation (so that the threat is
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effectively removed). This relates to the distinction between fear control and
danger control that is made in research on fear-arousal, in which the former
resembles compensation and the latter resembled actual regulation of the
threat (Ruiter, Abraham, & Kok, 2001). The compensatory control model (Kay
et al., 2008) would predict that compensatory religious beliefs restore
perceptions of order (which are threatened by lowered personal control), but
that personal control remains low. As far as I know, the research described in
Chapter 4 of this dissertation is the first to provide partial evidence for this
idea. Here, it was shown that affirming belief in scientific progress enhances
perceptions of order but not perceptions of personal control. However, future
research should test a more complete model of threat compensation, in which
a) personal control is threatened, b) perceptions of personal control and order
are measured, c) compensation is provided, d) perceptions of personal control
and order are measured again. Pertaining to the previous paragraph, adding
measures of affect and arousal to b) and d) would further complete the picture.
In relation to existential threat, insight into the regulatory process and
functional value of compensation is more advanced. Over the years, TMT has
advanced a dual-defense model that captures the process of managing threat.
For example, affirming a meaning-providing worldview eliminates the effects
of mortality salience on the accessibility of death-related cognitions (Arndt et
al., 2004; see also Chapter 5 of this dissertation). Thus, here we know that
threat compensation actually helps to reduce the threat. Nonetheless, a
lowered accessibility of death-related thoughts does not imply that
perceptions of meaning in life are effectively restored. Therefore, in this
domain too, a more complete understanding of the process might entail that
we learn more about the extent to which existential anxiety heightens feelings
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of anxiety (‘Angst’) and lowers perceptions of meaning in life, and whether
bolstering a meaning-providing worldview restores the status quo (i.e., anxiety
is removed, perceptions of meaning are restored).
Finally, advancing insight into the process of threat compensation
might also aid to our understanding of the similarities and differences
between threats to control and meaning. As discussed in the previous section,
views on the degree to which these threats and the underlying needs diverge
tend to differ. Such insight might also help to predict how people respond to
an event that arguably constitutes a threat to control ánd existential meaning
(e.g., a terrorist attack). Are they primarily motivated to restore perceptions of
order, or are they actively pursuing ways to restore meaning? Future research
should help to advance knowledge of the possibilities as well as the limitations
of different motivations and multifunctional belief systems.
Conclusion
We are sense-making creatures in a world that can sometimes appear random,
haphazard, uncontrollable, and void of meaning. This dissertation focused on
how people start making sense when their environment temporarily stops
making sense. When our perceptions of control are threatened or when we are
bothered by existential doubts, we actively pursue ways to compensate for
these threats. The present dissertation illuminates some of these ways and
shows that we are not restricted to God and country to find order and meaning
in life.
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Summary

The need for control and the need for meaning are fundamental to well-being;
people are sense-making creatures and are highly motivated to infer order,
predictability, and meaning from the things they perceive in the world and the
events that happen in their lives. However, the world does not always make
sense. It is inevitable that we every now and then are faced with feelings of low
control and reminders of our fragile nature. The current dissertation focused
on how people cope with these threatening and sometimes inevitable
cognitions. In six chapters, I investigated how people respond to control- and
meaning threats. Building on an extensive body of literature, I looked at the
different ways in which these two distinct but partially overlapping threats
affect compensatory beliefs and preferences, and at the extent to which these
help to regulate or reduce these threats. More specifically, my goal in the
current dissertation was to examine the effects of control-threat and
existential threat on secular, scientific, and religious belief systems.
The effects of control-threat
The first four chapters of my dissertation focused on compensatory responses
to control-threat. The theoretical basis of these chapters was formed by the
compensatory control model (Kay et al., 2008, 2010). This model proposes
that perceptions of personal control and compensatory control (i.e., putting
faith in an external agent or system that exerts control, e.g., a controlling deity,
a strong and benevolent political system, or a powerful ingroup) function in a
hydraulic fashion in order to meet the primary motivation that is proposed to
underlie the need for control: perceiving order in the world. In other words,
the model argues that the need for personal control is part of a more inclusive
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motivation. In order to sufficiently perceive order in the world and prevent
perceptions of randomness, personal control and compensatory control can
both be employed in a substitutable manner. Thus, if personal control is
temporarily lowered, people may bolster their belief in a controlling God or a
powerful government in order to ascertain themselves that things are under
control and, therefore, that the world is an orderly place.
Chapters 1 to 4 built on and extended the compensatory control
literature. Based on the assumption that perceiving order is the primary
motivation behind compensatory responses to control-threats, I generally
tested two related ideas. First, I aimed to obtain evidence for the idea that an
agent or external system in the process of coping with control-threat is
optional but not essential: order affirmations that do not explicitly involve an
agent should also suffice. There should be no inherent preference for order
provided by an agent over and above order not provided by an agent. A second
and related idea was that order affirmations can be derived from a more
diverse array of belief systems than has thus far been tested (extending
beyond the domain of religious and sociopolitical beliefs), for example from
scientific theories that impose adequate levels of order on reality and from
relatively abstract societal beliefs.
Chapter 1 investigated the effects of control-threat on preference for
different theories about the origin of life. Control-threat reduced preference
for Darwin's Theory of Evolution and resulted in a relative preference for
theories of life that thwart randomness, either by stressing the role of a
controlling God (Intelligent Design) or by presenting evolutionary theory in
terms of predictable and orderly processes. Moreover, the increased
preference for Intelligent Design over evolutionary theory disappeared when
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the latter was framed in terms of an orderly process with inevitable outcomes.
Thus, among a relatively secular sample of participants, control-threat
enhanced preference for a religious view on the origin of life, but only in the
absence of an alternative option that provides an orderly view on the origin
and evolution of life.
Chapter 2 followed up on these findings by showing that control-threat
leads to the motivation to find order in a domain different from religious or
sociopolitical belief systems, where the concept of an agent is irrelevant:
scientific theorization. More specifically, I aimed to show that control-threat
alters preferences with regard to different types of scientific theories that aim
to explain the same phenomenon (e.g., two theories on moral development).
More specifically, in Chapter 2 I obtained evidence for the idea (suggested by
Shermer, 2008) that stage theories might be more appealing than non-stage
theories, because they impose order on chaos and offer predictability over
uncertainty. Indeed, three studies showed that control-threat increases
preference for a stage theory over a non-stage alternative, even in the case of a
negative succession of stages where threat prompted participants to prefer
certain decline over an uncertain but possibly more hopeful alternative. Study
2.3 showed that the motivation to perceive order in the environment, as
measured by an illusory pattern perception task, mediated the effect of
control-threat on theory preference. Thus, control-threat triggered the
motivation to impose order, which resulted in a preference for scientific
theories that provide an orderly perspective on a certain process or
phenomenon.
Chapter 3 focused on the compensatory control function of belief in
moral and technological progress. The general assumption was that the belief
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that the course of human history follows an upward trend has a compensatory
control function, because it harbors the promise of future control over the
environment (e.g., Gray, 2004). In Studies 3.1 and 3.2, it was shown that
participants lacking control disagreed more with an essay on the illusory
nature of human progress. Study 3.3 corroborated these findings in a field
study comparing airplane passengers with a control group. Study 3.4 assessed
belief in progress more directly and showed an increased willingness to invest
in specific fields of progress-oriented research when personal control was low.
Moreover, participants lacking control showed an increased preference for
high-tech solutions to combat environmental problems and believed more
firmly in both scientific and moral progress. The focus in Chapter 4 remained
on belief in progress. Here, belief in progress was manipulated rather than
measured as a dependent variable, which enabled me to assess whether this
belief actually helps to restore perceptions of order in the world. Results
confirmed the order-restoring qualities of belief in progress: a scientific
progress affirmation led to enhanced perceptions of order and consequentially
to a lowered motivation to take matters into one’s own hand (i.e., to exert
personal control). Questioning the notion of scientific progress however led to
elevated perceptions of randomness, which in turn triggered the motivation to
exert personal control.
In sum, Chapters 1 to 4 extended the existing compensatory control
literature by showing that control-threat triggers the motivation to affirm
order in the context of evolutionary theory, scientific theories, as well as belief
in moral and scientific progress. Chapter 2 yielded evidence for an underlying
mechanism (the motivated perception of order) and showed that order
motivation supersedes valence of the expected outcomes. Chapter 4 provided
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direct evidence for the fact that affirming such a compensatory belief system
(i.e., belief in scientific progress) enhances order perceptions.
The effects of existential threat
Chapters 5 and 6 focused on compensatory responses to meaning-threats. The
theoretical basis of these chapters was formed by terror management theory
(TMT; Greenberg, Solomon, & Pyszczynski, 1997; Pyszczynski, Solomon, &
Greenberg, 1999). TMT proposes that mortality awareness (i.e., existential
threat) has a profound impact on psychological functioning. To regulate
mortality-related cognitions, human beings have developed a psychological
buffer system that is comprised of symbolic and socially constructed beliefs
that provide them with the notion that they are part of something more
meaningful and enduring than their own physical existence. Ample research
has shown that mortality reminders lead to a search for meaning-providing
compensation, such as defending one’s worldviews and values. The aim of the
research described in the last two chapters of this dissertation was to test
whether belief in progress provides such a meaning-providing buffer against
existential threat. I derived this hypothesis from Gray (2004, 2007), who
argued that belief in progress has pervaded modern society as an existential
alternative to religious belief, shielding us from our fear of death.
In Chapter 5, I put this idea to the test. Three studies indeed showed
that belief in progress has an existential function: threat increased the
tendency to defend the idea of progress (Study 5.1), questioning the idea of
progress increased death-related cognitions (Study 5.2), and affirming the
idea of progress provided a buffer against the effects of a mortality salience
manipulation (Study 5.3). Study 5.3 thus provided direct evidence for the
protective value of belief in progress as a compensatory belief system when
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facing existential threat. Chapter 6 built on and extended these findings, by
showing that for belief in progress to protect against mortality concerns it
should primarily concern moral progress (we will improve) as opposed to
technological progress (things will improve). I argued that belief in moral
progress, like religious belief, requires faith and imbues the course of human
history with purpose and significance. Technological progress in itself does
not, and thus I expected that the latter would be insufficient. Results of Study
6.1 indeed showed that challenging moral but not technological progress
increases death-thought accessibility. I also tested the hypothesis that this
effect should primarily be observed among secular participants. Study 6.2,
which employed a representative sample of the Dutch population, indicated
that mortality salience enhances belief in moral but not technological progress,
and showed that this effect was indeed moderated by religious belief, so that
only secular participants bolstered belief in moral progress as a response to
existential threat.
Conclusion
The current dissertation addressed two fundamental human needs, control
and meaning, and assessed how threats to these needs affect compensatory
beliefs and preferences. In the case of control-threat, people seek to restore
perceptions of order. When people experience existential threat, they are
motivated to affirm perceptions of meaning (in the present research by
bolstering belief in human progress). In the Introduction and General
Discussion of my dissertation, I elaborated on the differences and similarities
between these two types of threat, arguing that they partially overlap but have
distinct and unique characteristics as well. In the General Discussion, I argued
that this also applies to the compensatory belief systems that people affirm as
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a response to threat – many of these beliefs and preferences (such as religious
belief and belief in progress) can be described as multidimensional and are
comprised of different aspects that help to assuage specific threats. Put
differently, they can serve multiple psychological functions. I ended the
General Discussion by speculating on when the distinction between threatspecific compensatory components might blur. Finally, I provided a number of
suggestions for future research to further our understanding of threat
compensation.
To conclude, this dissertation focused on how people make sense of a
world that can appear random, uncontrollable, and meaningless. To cope with
such threatening perceptions, people actively pursue compensation by
drawing from secular, scientific, and religious belief systems that help to
restore order and meaning in life.
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Samenvatting

Het is voor mensen belangrijk om de wereld waarin ze leven te begrijpen en
het gevoel te hebben er een zekere mate van controle over uit te oefenen.
Daarnaast zien mensen het leven graag als zinvol en zijn ze gemotiveerd om te
geloven dat de dingen die hen overkomen een bedoeling hebben en niet
slechts een kwestie van louter toeval of willekeur zijn. Wat dat betreft heeft de
mens niet altijd geluk – de wereld kan soms onverschillig, onvoorspelbaar en
structuurloos lijken. Bovendien vinden er in onze moderne maatschappij
regelmatig gebeurtenissen plaats die het idee kunnen geven dat individuen
maar weinig controle hebben over wat hen overkomt – denk aan de recente
financiële crisis, natuurrampen en terreurdreiging. Ook op een meer
kleinschalig niveau ervaren mensen regelmatig controlegebrek, bijvoorbeeld
bij turbulentie in een vliegtuig of wanneer onze computer niet doet wat we
willen, en het gevoel dat het leven hard en zinloos kan zijn, bijvoorbeeld
wanneer een dierbare plotseling ernstig ziek wordt of wanneer we nadenken
over onze eigen sterfelijkheid. Het is dus onvermijdelijk dat mensen af en toe
geconfronteerd worden met gevoelens en gedachten die betrekking hebben op
controlegebrek en existentiële onzekerheid. Het onderzoek in de huidige
dissertatie richt zich op de vraag hoe mensen met zulke gevoelens en
gedachten omgaan.
Uit

de

literatuur

blijkt

dat

mensen

een

aantal

compensatiemechanismen tot hun beschikking hebben die een psychologische
buffer vormen tegen gevoelens van controlegebrek en zinloosheid. Deze
compensatoire overtuigingen en voorkeuren hebben vaak een religieuze of
sociaal-politieke component – uit onderzoek is gebleken dat controlegebrek
193

onder andere leidt tot een verhoogd geloof in een hogere macht die controle
uitoefent over de wereld en tot een toename van vertrouwen in de eigen
overheid. In beide gevallen wordt het gevoel dat de wereld waarin we leven
onder controle is (en daarmee ordelijk is) hersteld. Soortgelijke effecten zijn
gevonden voor existentiële dreiging – mensen die gevraagd worden na te
denken over hun eigen sterfelijkheid zijn geneigd om stelliger te worden in
hun overtuigingen die betrekking hebben op hun wereldbeeld (of dat nou
religieus of seculier is). Het idee hier is dat zo’n wereldbeeld mensen het
gevoel geeft onderdeel te zijn van iets dat groter is dan zijzelf, iets dat
bovendien eeuwigheidswaarde heeft en na de eigen dood nog zal bestaan.
De effecten van controlegebrek
In de eerste vier hoofdstukken van deze dissertatie heb ik me gericht op de
gevolgen van controlegebrek. De theoretische basis van deze hoofdstukken
werd gevormd door een recent geïntroduceerd theoretisch raamwerk: het
compensatory control model (Kay et al., 2008, 2010). Dit model stelt dat
gevoelens van persoonlijke controle en percepties van compensatoire controle
(dus de overtuiging dat iets of iemand buiten jezelf controle uitoefent over de
wereld, denk aan een hogere macht, een sterke overheid, of de groep waartoe
je behoort) twee onderling inwisselbare manieren zijn om de wereld waarin
we leven als ordelijk te zien. Het model stelt dat het ervaren van de wereld als
ordelijk, en daarmee het vermijden van gevoelens van willekeur, de
belangrijkste

onderliggende

motivatie

is.

Op

het

moment

dat

we

controlegebrek ervaren leidt dit tot het gevoel dat onze leefwereld wanordelijk
is (we kunnen er namelijk onvoldoende invloed op uitoefenen) – op zo’n
moment kunnen we gevoelens en percepties van orde herstellen door meer te
gaan vertrouwen op iets buiten onszelf dat controle uitoefent over onze wereld.
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Hoofdstukken 1 tot en met 4 bouwden voort op eerder onderzoek naar
zulke compensatoire controle effecten, waarbij ik twee gerelateerde ideeën
getest heb. Ten eerste heb ik onderzocht of het noodzakelijk is dat mensen,
wanneer ze willen compenseren voor controlegebrek, een agent (zoals een
hogere macht, een politiek systeem, et cetera) buiten zichzelf nodig hebben
om ordepercepties te herstellen. Mijn verwachting was dat dit een
mogelijkheid is, maar geen noodzakelijke voorwaarde: wanneer men orde kan
zien in de wereld zonder dat hier een agent aan te pas komt zou dit net zo
goed moeten werken. Ten tweede heb ik getest of mensen ook kunnen omgaan
met controlegebrek door op zoek te gaan naar orde in domeinen die
ongerelateerd zijn aan religieuze en sociaal-politieke overtuigingen. Meer
specifiek heb ik hier gekeken naar enerzijds wetenschappelijke theorieën die
een ordelijke visie op een bepaald fenomeen bieden en anderzijds meer
abstracte overtuigingen over mens en maatschappij.
In hoofdstuk 1 heb ik de effecten van controlegebrek op de voorkeur
voor verschillende theorieën en ideeën over de oorsprong van het leven
onderzocht. De verwachting was dat controlegebrek zou leiden tot een
sterkere voorkeur voor Intelligent Design versus Darwin’s evolutietheorie,
omdat er in het geval van Intelligent Design sprake is van een hogere macht
die zich actief heeft bemoeid met de oorsprong van het leven, terwijl
evolutietheorie een grote rol aan willekeur en toevallige processen toeschrijft.
Dit vond ik inderdaad, ondanks het feit dat de proefpersonen in dit
experiment zichzelf over het algemeen niet als religieus zagen. Vervolgens heb
ik een derde theorie geïntroduceerd, welke gebaseerd was op Darwin’s ideeën
maar expliciet stelt dat evolutie een vrij voorspelbaar en ordelijk proces is,
maar waar geen sprake is van een hogere macht. Wanneer proefpersonen
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tussen Intelligent Design en de ordelijke evolutietheorie moesten kiezen was
er geen effect meer van controlegebrek op hun voorkeur. Wanneer ze tenslotte
moesten

kiezen

tussen

de

twee

varianten

op

evolutietheorie

(de

oorspronkelijke en de ordelijke variant) vond ik een toename in voorkeur voor
de ordelijke variant bij de proefpersonen die controlegebrek ervoeren.
Controlegebrek leidde dus tot een toegenomen voorkeur voor Intelligent
Design als beste verklaring voor het ontstaan van het leven op aarde, maar
alleen wanneer de evolutietheorie werd beschreven als een willekeurig en
onvoorspelbaar proces. Een agent lijkt dus niet noodzakelijk wanneer men
behoefte heeft aan compensatie voor controlegebrek.
Het onderzoek in hoofdstuk 2 bouwde voort op dit idee door de effecten
van controlegebrek te testen in een domein dat ongerelateerd is aan religieuze
of sociaal-politieke overtuigingen en waar het concept van een agent
irrelevant is; wetenschappelijke theorievorming. Veel disciplines in de
wetenschap kennen een bepaald type theorie dat stelt dat een proces of
fenomeen het beste beschreven kan worden als een aantal logisch
opeenvolgende stappen: de stadiumtheorie. Mijn bedoeling in hoofdstuk 2
was om te laten zien dat controlegebrek de aantrekkelijkheid van
stadiumtheorieën

verhoogt,

omdat

deze

theorieën

een

ordelijk

en

voorspelbaar perspectief bieden op een bepaald proces. Een bekend voorbeeld
is de stadiumtheorie van rouwverwerking, welke stelt dat in principe iedereen
in een vaste volgorde een aantal stadia doorloopt, van ontkenning tot
acceptatie. Ik vond inderdaad, in drie studies, dat controlegebrek leidt tot een
toegenomen voorkeur voor stadiumtheorieën. In studie 2.2 liet ik zien dat dit
ook geldt voor een stadiumtheorie die een negatieve opeenvolging van stadia
beschrijft, ondanks dat het alternatief een mogelijk hoopvollere uitkomst
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behelsde. Zekerheid en voorspelbaarheid leken hier dus belangrijker dan hoop.
In studie 2.3 bleek dat het effect van controlegebrek op theorievoorkeur werd
veroorzaakt door de gemotiveerde neiging om structuur en orde te zien waar
eigenlijk geen structuur en orde is.
In hoofdstuk 3 richtte ik me op een andere compensatoir
geloofssysteem: vertrouwen in morele en technologische vooruitgang. Het
idee achter de studies in hoofdstuk was dat vooruitgangsgeloof, dus het geloof
dat de menselijke geschiedenis in een opwaartse lijn verloopt, kan dienen als
compensatoire controle. In vooruitgangsgeloof zit namelijk het idee besloten
dat we als mensheid in de toekomst meer controle over onze leefwereld zullen
hebben dan gisteren en vandaag (Gray, 2004). Studies 3.1 en 3.2 lieten
inderdaad zien dat proefpersonen die controlegebrek ervoeren feller gekant
waren tegen de auteur van een essay met de boodschap dat vooruitgang een
illusie is. Voor studie 3.3 werden vliegtuigpassagiers vergeleken met een
controlegroep

(in

een

kantine

van

een

universiteit).

De vliegende

proefpersonen hadden zoals verwacht lagere gevoelens van controle en dit
leidde er toe dat zij meer geloofden in morele en wetenschappelijke
vooruitgang. In studie 3.4 vond ik dat controlegebrek leidde tot meer
bereidheid om te investeren in wetenschapsgebieden die expliciet gerelateerd
waren aan vooruitgang (bijvoorbeeld stamcelonderzoek), tot een sterker
geloof in hightech oplossingen voor milieuproblematiek en tot meer geloof in
zowel morele als wetenschappelijke vooruitgang. In hoofdstuk 4 bouwde ik
hierop voort door te laten zien dat vooruitgangsgeloof daadwerkelijk helpt om
ordepercepties te herstellen. Hier manipuleerde ik vooruitgangsgeloof in
plaats van het te meten als afhankelijke variabele – en vond inderdaad dat een
affirmatie van wetenschappelijke vooruitgang ertoe leidde dat proefpersonen
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de wereld als een ordelijke plek zagen, met als gevolg dat zij minder de
behoefte kregen om zelf controle uit te oefenen over hun omgeving (er is
namelijk voldaan aan de primaire motivatie, het zien van orde). Het in twijfel
trekken van wetenschappelijke vooruitgang leidde juist tot relatief meer
gevoelens van willekeur, met als gevolg een toegenomen behoefte om zelf
controle over de omgeving uit te oefenen.
Samenvattend, in de eerste vier hoofdstukken van mijn dissertatie heb
ik de huidige literatuur over compensatoire controle uitgebreid door te laten
zien dat controlegebrek leidt tot de motivatie om percepties van orde te
affirmeren

in

de

context

van

evolutietheorie,

wetenschappelijke

theorievorming en vooruitgangsgeloof. In hoofdstuk 2 vond ik bewijs voor een
onderliggend mechanisme en liet ik zien dat orde en voorspelbaarheid
belangrijker lijken te zijn dan hoe positief of negatief de uitkomst van het
proces is. Het onderzoek in hoofdstuk 4 is bij mijn weten het eerste dat laat
zien dat een compensatoir geloofssysteem echt helpt om percepties van orde
te herstellen.
De effecten van existentiële dreiging
In de laatste twee hoofdstukken van mijn dissertatie heb ik mij gericht op
compensatie voor gevoelens van zinloosheid en existentiële dreiging. De
theoretische basis voor deze hoofdstukken werd gevormd door terror
management theory (TMT; Greenberg, Solomon, & Pyszczynski, 1997;
Pyszczynski, Solomon, & Greenberg, 1999). TMT stelt dat gedachten over de
eigen sterfelijkheid (existentiële dreiging) een grote impact heeft op ons
dagelijks psychologisch functioneren. Om deze gedachten adequaat te kunnen
reguleren hebben mensen een psychologische buffer ontwikkeld. Deze buffer
bestaat uit symbolische en sociaal geconstrueerde overtuigingen die de
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persoon het idee geven onderdeel te zijn van iets betekenisvols dat groter is
dan de persoon zelf en eeuwigheidswaarde heeft. Een grote hoeveelheid
onderzoek dat geïnspireerd is door TMT heeft laten zien gedachten aan de
eigen sterfelijkheid tot het actief zoeken naar zingevende compensatoire
overtuigingen en voorkeuren leidt, zoals het verdedigen van het eigen
wereldbeeld en waarden die de persoon belangrijk vindt. Het doel van mijn
eigen onderzoek was om te testen of vooruitgangsgeloof ook zo’n zingevende
buffer tegen existentiële dreiging kan zijn. Deze hypothese baseerde ik op de
ideeën van Gray (2004, 2007) – zijn stelling is dat, in de moderne westerse
maatschappij, vooruitgangsgeloof de rol van religie als zingevend construct
heeft overgenomen.
In hoofdstuk 5 heb ik dit idee voor de eerste keer getest. Drie studies
lieten zien dat vooruitgangsgeloof inderdaad een existentiële, zingevende
functie heeft. Proefpersonen die moesten denken aan hun eigen sterfelijkheid
waren meer gemotiveerd om het concept van vooruitgang te verdedigen
(studie 5.1), proefpersonen die een essay lazen waarin het bestaan van
daadwerkelijke vooruitgang werd betwijfeld hadden meer

gedachten

gerelateerd aan de dood (studie 5.2) en het bevestigen van het concept van
vooruitgang bleek juist een buffer te zijn tegen de motivationele effecten van
het denken aan de eigen sterfelijkheid (studie 5.3). Die laatste studie liet dus
op een directe manier zien dat vooruitgangsgeloof echt helpt als buffer tegen
existentiële dreiging. In hoofdstuk 6 bouwde ik hierop voort door te laten zien
dat vooruitgangsgeloof alleen helpt als zingevende buffer wanneer het
betrekking heeft op morele vooruitgang (‘de mens gaat erop vooruit’) en niet
alleen technologische vooruitgang (‘de dingen om ons heen gaan erop
vooruit’). Het idee hierachter was dat geloof in de morele vooruitgang van de
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mens de loop van de menselijke geschiedenis zinvol maakt (in tegenstelling tot
een zichzelf herhalende geschiedenis waarin de mens keer op keer dezelfde
fouten maakt). Puur technologische en materiele vooruitgang maakt de loop
van de geschiedenis niet per se zinvoller. Twee studies lieten zien dat dit
inderdaad het geval was: alleen het in twijfel trekken van morele vooruitgang
leidde tot meer gedachten aan de dood. Verder bleek dat existentiële dreiging
leidde tot een toename van geloof in morele, maar niet van technologische,
vooruitgang. Dit laatste effect werd alleen gevonden onder niet-religieuze
proefpersonen. Deze bevinding past bij Gray’s idee dat vooruitgangsgeloof
gezien moet worden als een seculier alternatief voor religieus geloof.
Conclusie
Controle en zingeving zijn twee fundamentele menselijke behoeften. In deze
dissertatie heb ik onderzocht wat de effecten zijn van het bedreigen van deze
behoeften op een aantal compensatoire overtuigingen en preferenties. In een
notendop: controlegebrek leidt tot de behoefte om ordepercepties te herstellen
en existentiële dreiging leidt tot een behoefte aan zingeving en betekenis. In de
introductie en algemene discussie van mijn dissertatie ga ik uitvoerig in op de
overeenkomsten en verschillen tussen controlegebrek en existentiële dreiging,
waarbij ik beargumenteer dat deze twee dreigingen deels overlappen maar ook
unieke eigenschappen hebben. Dit geldt ook voor de compensatoire
geloofssystemen die ik besproken heb – veel van deze overtuigingen en
voorkeuren (zoals religieus geloof en vooruitgangsgeloof) beschouw ik als
multidimensionaal en bestaande uit verschillende kenmerken die aan
specifieke dreigingen gerelateerd kunnen worden. Met andere woorden, deze
geloofssystemen hebben meerdere psychologische functies. In de algemene
discussie sluit ik af met enkele ideeën over wanneer het harde onderscheid
200

tussen

specifieke

kenmerken

van

geloofssystemen

vervaagt

en

hoe

compensatie gericht op ordeherstel ook zingeving zou kunnen bieden.
Vervolgens bespreek ik enkele mogelijke richtingen voor vervolgonderzoek
waarmee onze kennis over de manier waarop mensen omgaan met
controlegebrek en existentiële dreiging hopelijk verder uitgebreid kan worden.
Deze dissertatie richtte zich op de vraag hoe mensen omgaan met het
gevoel dat ze in een wereld leven die soms onverschillig, oncontroleerbaar en
betekenisloos lijkt. Om met zulke gevoelens om te gaan zoeken mensen
compensatie door bepaalde overtuigingen en voorkeuren extra kracht bij te
zetten. Mijn onderzoek laat zien dat mensen kunnen putten uit diverse
seculiere, wetenschappelijke en religieuze geloofssystemen om het gevoel
terug te krijgen dat het leven wel degelijk ordelijk en zinvol kan zijn.
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