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Chapter 1 
 

General introduction





 
People desire to separate their worlds into polarities of dark and 
light, ugly and beautiful, good and evil, right and wrong, inside and 
outside. Polarities serve us in our learning and growth, but as souls 
we are all.
Joy Page

If everything isn’t black and white, I say, ‘Why the hell not?’
John Wayne
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For most people and most of the time, the world is an orderly 
place: Flowers are pretty, sunshine is nice and warm, abuse 
is terrible and depression is bad. You love your roommates 
and hate your enemies. You support lower taxes and oppose 

cuts in health care. Unfortunately, life is not always so conveniently 
arranged in good and bad things. There are things that trigger both 
positive and negative thoughts and feelings at the same time. These 
are the things we are ambivalent about.

A hamburger, for example, is tasty, but also quite high in 
calories. Exercising is healthy, but also time-consuming and painful. 
Alcohol is bad for your brain and can lead to hangovers, but is also 
enjoyable. Euthanasia should be an inalienable right, but could 
also be threatening. Being in love is exhilarating, but scary as hell. 
Empirical research is interesting and satisfying, but also hard work 
and, at times, disappointing. In sum, ambivalence is an inherent part 
of our existence, and most of us experience it frequently; sometimes 
mildly and briefly, sometimes intensely and for a prolonged period 
of time.

What does it mean to be ambivalent? How does ambivalence 
work? What are the causes and consequences of ambivalence for our 
thoughts, feelings and behaviors? Does it feel bad to be ambivalent? 
How do our minds and bodies respond when we experience 
ambivalence? These are the questions that I aim to answer in this 
dissertation. In three empirical chapters I examine the consequences 
of ambivalence on mental processing (Chapter 2), on feelings 
(Chapter 3), and on body movements (Chapter 4). The dissertation 
starts, however, with a brief overview of previous findings regarding 
ambivalence that are relevant to the work presented in the empirical 
chapters. I will first describe and define ambivalence. Next, I 
will describe affective consequences of ambivalence; i.e., what 
ambivalence feels like. Then, I will briefly touch upon the physical 
aspects of ambivalence and finally, I will provide an overview of the 
empirical chapters included in this dissertation. 
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What we talk about when we talk about ambivalence 
The English word ambivalence originates from the German 

word “Ambivalenz”, which is based on Latin. The first part, ambi, 
means both. The second part comes from valentia, and means 
strength. It was coined in 1910, by the psychiatrist Eugen Bleuler as 
meaning simultaneous conflicting feelings. Bleuler used the term to 
refer to a symptom he observed in schizophrenic patients, namely 
that they experienced both positive and negative evaluations 
toward a wide range of stimuli. Thus, initially, “Ambivalenz” was a 
term mostly used to describe schizophrenic symptoms. The English 
word “ambivalence” was first described in English in 1924 and from 
1929 onwards the term took on a broader meaning, and was used in 
a more general sense (Online Etymology Dictionary, n.d). 

Research on attitudes and attitudinal ambivalence resulted 
in several definitions of ambivalence. Meehl (1964; in Emmons, 
1996) refers to ambivalence as “the existence of simultaneous or 
rapidly interchangeable positive and negative feelings toward the 
same object or activity, with the added proviso that both positive 
and negative feelings tend to be strong”. Conceptually similar - 
apart from the proviso - is the definition put forward by Gardner 
(1987, p. 241): “a psychological state in which a person hold mixed 
feelings (positive and negative) toward some psychological object”. 
Eagly and Chaiken (1993, p.123) put more emphasis on the cognitive 
inconsistency in ambivalence and defined it as “the extent of beliefs’ 
evaluative dissimilarity (or inconsistency)”. This inconsistency is also 
part of Breckler’s (1994) definition; he refers to “a conflict aroused by 
competing evaluative predispositions”. Wegner, Downing, Krosnick, 
and Petty (1995, p. 460) define ambivalence as “the extent to which 
one’s reactions to an attitude object are evaluatively mixed in that 
both positive (favorable) and negative (unfavorable) elements 
are included”. Thompson et al. (1995, p. 367) refer to ambivalence 
as being an inclination to “give it [an attitude object] equivalently 
strong positive or negative evaluations”. Finally, some researchers 
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have also defined ambivalence in terms of an approach avoidance 
conflict as “wanting and at the same time not wanting the same goal 
object”, (Emmons, 1996, p. 326). 

Although this list of definitions is by no means complete, it 
is easy to distill two basic elements from the above definitions that 
are central to the psychological construct of ambivalence. First, both 
positive and negative evaluations need to be present. Second, these 
evaluations need to occur (more or less) at the same time. In line with 
this in this dissertation ambivalence is defined as simultaneously 
holding negative and positive evaluations about an object or behavior 
(cf. Kaplan, 1972; Thompson et al., 1995). 

Inherently tied to the simultaneous occurrence of positive 
and negative evaluations, is the idea of competition between these 
evaluations. Imagine you have to decide whether you think a certain 
topic, for instance organ donation, is positive or negative. When 
you are ambivalent about this topic, you will hold both positive 
and negative thoughts and/or feelings about organ donation. In 
order to come to an overall evaluation, these conflicting evaluations 
associated with organ donation can be seen as “in competition” 
with each other until you come to a final judgment. Paul Auster 
(2003, p. 4), elegantly captured this idea when he wrote about the 
competition between conflicting thoughts: “To think one thought 
meant thinking the opposite thought, and no sooner did that second 
thought destroy the first thought than a third thought rose up to 
destroy the second”.

Indeed, the idea of competition between evaluations is a 
central assumption in the conceptualization of ambivalence (Bargh, 
Chaiken, Govender, & Pratto, 1992; Emmons, 1996; van Harreveld, 
van der Pligt, de Vries, Wenneker, & Verhue, 2004; Wegner et al., 
1995). Nevertheless, no direct evidence for this assumption exists. 
Indirect evidence, however, comes from research on attitude 
activation. This research has consistently found that people 
take more time to respond to ambivalent attitude objects than to 
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univalent attitude objects (Bargh et al., 1992; Fazio, Sanbonmatsu, 
Powell, & Kardes, 1986; van Harreveld et al., 2004). When people 
have to indicate, for instance, whether they think abortion is positive 
or negative, they tend to take longer than when they have to indicate 
whether they think holiday is positive or negative. Researchers have 
interpreted this difference in response latencies between ambivalent 
vs. univalent attitude objects as being due to competition between 
opposing evaluations (Bargh et al., 1992; see van Harreveld et al., 
2004, for a similar argument). Unfortunately, response times do not 
provide much insight into what is happening during this time. In 
other words, while the process of resolving conflict could indeed be 
the cause of the longer response times for ambivalent judgments, 
there could be other causes as well, such as lack of interest, 
apprehension of indifference, or procrastination. Thus, even though 
the idea of competition between evaluations seems inherent to the 
understanding ambivalence as a concept, there is no direct evidence. 

What ambivalence is not 
Now that we have established what we talk about when we talk 

about ambivalence, it is important to be clear about what ambivalence 
is not. There are two concepts that are frequently confused with 
ambivalence, namely neutrality (or, indifference) and ambiguity. 
Theoretically, neutrality and ambivalence are easily distinguished. A 
neutral attitude objects lacks directional evaluations. In other words, 
it is an attitude object about which someone is neither positive nor 
negative (Bass & Rosen, 1967). Most people, for instance, do not care 
much for clothes hangers (at least, I don’t). They do not have strong 
positive evaluations about cloth hangers, nor do they have strong 
negative evaluations about them. 

Ambivalence, on the other hand, is made up of strong 
evaluations in both directions and involves having both positive 
and negative evaluations at the same time (Breckler, 1994; de Liver, 
van der Pligt, & Wigboldus, 2007; Eagly & Chaiken, 1993; Kaplan, 
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1972; Meehl, 1964 in Emmons, 1996; Thompson et al., 1995; Wegner 
et al., 1995). For instance, some people are highly ambivalent about 
high-heeled shoes. On the one hand, there may be strong positive 
evaluations (so pretty!); on the other hand, there are strong negative 
evaluations (so uncomfortable!). 

The source of confusion of ambivalence with neutrality is due 
to the psychometric properties of attitude measures. Traditionally, 
attitude measures relied on bipolar scales to assess the intensity 
of a particular attitude. Imagine, for instance, a scale ranging from 
negative to positive. An attitude object that is evaluated as neither 
very positive nor very negative (the clothes hanger) will be rated 
around midpoint of the scale, indicating neutrality. Similarly, and 
confusingly, an attitude object that evokes both strong positive and 
strong negative evaluations (the high-heeled shoes) will also be 
rated around midpoint of the scale. Consequently, both neutral and 
ambivalent attitude objects receive similar ratings on this scale. To 
solve this psychometric problem, various researchers have proposed 
measures of ambivalence with the aim to be able to distinguish it 
from neutrality (Kaplan, 1972; Thompson et al., 1995). One way 
to do that is to use separate measures of the positive and negative 
components of an attitude, as we shall see later.

Another concept that is often confused with ambivalence is 
ambiguity. Ambiguity can be described as a state in which the attitude 
object cannot be adequately structured or categorized because of a 
lack of available cues (Budner, 1962). Furthermore, in an ambiguous 
state, people are aware that information is missing (Gihardato, 
Maccheroni, & Marinacci, 2004). In decision-making, for instance, 
ambiguity is used to denominate a class of risky decisions for which 
the odds of an uncertain event are not precisely known (Kah & Darin, 
1988). Another more vivid example may be the following: imagine 
going on a blind date. When you meet your date, he says: “You are 
certainly not what I expected”. As you probably realize when reading 
this, the sentence itself does not hold enough information to its 
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meaning. It may refer to positive surprise, but also to disappointment. 
Consequently, you will need to find more information. Non-verbal 
cues, for instance, may help to make sense of what your date meant 
to say. As such, the statement “You are certainly not what I expected” 
is ambiguous (cf. Constans, Penn, Ihen, & Hope, 1999).

Ambivalence, however, is often far from ambiguous. 
Ambivalence is generally not caused by lack of information. Instead, 
there is strong positive and strong negative information present, but 
this information is in conflict (Breckler, 1994; de Liver, van der Pligt, 
& Wigboldus, 2007; Eagly & Chaiken, 1993; Kaplan, 1972; Meehl, 
1964 in Emmons, 1996; Thompson et al., 1995; Wegner et al., 1995). 
Returning to the high-heeled shoes example: It is clear that they are 
very pretty and at the same time highly uncomfortable.

What we are ambivalent about 
Apart from the important matter of high-heeled shoes, what 

are the typical things people are ambivalent about? As we have already 
seen, the array of attitude objects that people can be ambivalent about 
is virtually endless. Potentially, each attitude object about which we 
have both strong positive as well as strong negative evaluations can 
be considered ambivalent. As such, ambivalence is highly personal 
and subjective. Nevertheless, there are some attitude objects that 
tend to evoke some degree of ambivalence in most of us. 

Typical topics that elicit ambivalence can be found in health 
related behaviors where short-term consequences are often at 
odds with long-term consequences. Examples are drinking alcohol 
(Conner & Sparks, 2002; Sparks, Conner, James, Shepherd, & Povey, 
2001), unhealthy diets (Armitage & Arden, 2007), and eating meat 
(Povey, Wellens, & Conner, 2001). Drinking alcohol, for instance, 
may have gratifying short-term consequences such as relaxation 
and disinhibition, but negative consequences the next day, such 
as throwing-up the next morning, or even permanent damage 
to cognitive functioning and general health. Other examples of 
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ambivalent topics are related to societal issues. Common topics in 
ambivalence research are for instance: the death penalty, abortion, 
euthanasia, labor laws, and organ donation (e.g. Schneider et al., 
2013; Schneider, van Harreveld, Rotteveel & van der Pligt, 2013, van 
Harreveld, de Liver, & van der Pligt, 2009; van Harreveld, Rutjens 
et al., 2009; van Harreveld, Rutjens, Schneider, Nohlen, & Keskinis, 
2013).

Measuring ambivalence
Above, we listed some general topics that people tend to be 

ambivalent about. But how do we know that these topics really evoke 
ambivalence? In order to find out whether particular attitude objects 
are ambivalent for people, ambivalence is classically measured in two 
ways. As described above, the first way is to ask people about their 
positive and negative evaluations separately, and compute the degree 
to which these evaluations are in conflict. Another (perhaps easier) 
way is to just ask people if they are ambivalent about the attitude 
object. The first way constitutes a measure of objective ambivalence, 
or the degree to which a person has positive and negative evaluations 
(Kaplan, 1972, Thompson et al., 1995). This measure is particularly 
effective in distinguishing ambivalence from neutrality as the latter 
concept should lead to low ratings of both evaluative components. 
The second way constitutes a measure of subjective ambivalence, or 
the degree to which people are aware of their ambivalence, and think 
that they are experiencing ambivalence (Priester & Petty, 1996).

To measure objective ambivalence, people are asked to answer 
two separate questions. First, they are asked how positive they are 
about the attitude object, while ignoring their negative evaluation 
about this attitude object. Second, they are asked how negative they 
are about the attitude object while ignoring their positive evaluation 
about this attitude object. Then, both ratings are subjected to the 
following formula in order to come to an integrated measure of 
ambivalence: ((P + N) / 2) - | P – N |, where P is the positive evaluation 



16

and N is the negative evaluation. The first part of the formula takes 
the strength of the evaluations into account. The higher the positive 
and negative rating, the higher the average will be. The second part 
of the formula calculates the absolute difference between the two 
ratings and thus reflects the similarity of both ratings.

As such, the outcome number of the formula constitutes the 
degree to which the evaluations are in both directions and their 
relative strength. Because the scores on this measure are a not only a 
factor of similarity of evaluations but also of strength, this measure 
allows us to distinguish ambivalence from neutrality (which consists 
of similar, but weak evaluations) and reflects objective ambivalence 
(Kaplan, 1972, Thompson et al. 1995).

To measure subjective ambivalence, people are simply asked 
to which degree they experience ambivalence when thinking about a 
specific issue, person or situation. Here, people are asked to rate the 
degree to which they think their evaluations pertaining to a single 
attitude object are in conflict with each other. In general, these types 
of measures ask people whether they are conflicted, indecisive, and 
experience mixed feelings (Priester & Petty, 1996). Usually, scores on 
each of these questions are averaged to come to an overall measure 
of subjective ambivalence. It is important to note that awareness 
is essential to this measure. This awareness of one’s ambivalence 
also plays an important in relation to negative feelings related to 
ambivalence, as we will see later.

When ambivalence feels bad
Ambivalence is associated with opposing, and thus 

incongruent or inconsistent evaluations. Because people generally 
prefer consistency (Heider, 1946), ambivalence has been assumed to 
be aversive. Indeed, Hass, Katz, Rizzo, Bailey, and Moore (1992) found 
that ambivalence was related to negative mood. Complementing this 
work, other research revealed that ambivalence causes discomfort 
that is accompanied by specific emotional responses like feeling 
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fearful, anxious, tense and angry (Nordgren, van Harreveld, & van 
der Pligt, 2006). 

Interestingly, sometimes ambivalence does not give rise to 
discomfort. Some studies did not find a negative affective response. 
People who experienced more ambivalence toward members of 
another group, for instance, showed lower levels of negative arousal 
than those who experienced less ambivalence, suggesting a negative 
relationship between ambivalence and negative feelings (Maio, 
Greenland, Bernard, & Esses, 2001). As such, it seems that discomfort 
and negative affect is not always a consequence of ambivalence, and 
might be a function of context. 

One of these specific circumstances making ambivalence 
unpleasant, is having to make a choice. Ambivalence is likely to be 
particularly negative when you have to come to a clear, favorable or 
unfavorable evaluation. In other words, when you have to make a 
choice. When we can remain “on the fence” however, ambivalence is 
no source of discomfort. However when ambivalent attitude holders 
have to make a discrete choice, they are likely to experience more 
negative feelings and more anxiety, regret, and fear. Speculating on 
the origins of this effect, Van Harreveld, van der Pligt, et al. (2009) 
suggested that for ambivalence to become uncomfortable, it is 
necessary that people are “aware of their conflicting cognitions” (p. 
48) and forcing people to make a choice may induce this awareness.

This idea of awareness of one’s ambivalence to as a 
prerequisite of negative feelings has been put forward by Newby-
Clark, McGregor, and Zanna (2002), who suggested that ambivalence 
is likely to be particularly uncomfortable when both evaluations 
are simultaneously accessible. Accessibility refers to the ease with 
which certain thoughts come to mind. These authors reasoned that 
ambivalent attitude holders experience more discomfort, when their 
conflicting thoughts are more accessible. In one of their studies they 
asked people to repeatedly think about both the positive as well as 
the negative aspects of an ambivalent attitude object, in order to 
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increase accessibility of these evaluations. Indeed, this procedure 
caused people to report higher levels of subjective ambivalence, 
indicating that they were more aware of their ambivalence. Negative 
feelings, unfortunately, were not assessed (Newby-Clark et al., 2002).

The idea that ambivalence will be most aversive when people 
are aware of their ambivalence also finds indirect support in classic 
cognitive dissonance research, which asserts that, “[participants] 
experienced more negative affect when their inconsistent cognitions 
were made salient” (Zanna, Lepper, & Abelson, 1973). It thus seems, 
that awareness of the conflict between evaluations may be an 
important pre-requisite for the experience of negative feelings as a 
result of ambivalence, although there is no direct empirical evidence 
to support this notion.

When ambivalence gets physical
We have already seen that when people experience 

ambivalence, or conflicting evaluations, their body responds. When 
people who are ambivalent have to make a choice, their physical 
arousal increases (van Harreveld, Rutjens, et al., 2009). Apart from 
arousal, however, there are many other ways in which our evaluations 
manifest themselves in our body. An impressive number of studies 
focused on the physical consequences of all types of evaluations. 
Positive and negative evaluations, for instance, can be measured 
in facial muscles (e.g. Cacioppo, Petty, Losch, & Sook Kim, 1986). 
Liking is reflected in an open and relaxed posture (Mehrabian, 1986) 
and depression is shown in a slumped posture (Walbott, 1998), to 
mention a few research findings. 

Interestingly, no research so far investigated the body 
movements associated with conflicting evaluations, such as in 
ambivalence. As such, research on physical responses to ambivalence 
that go beyond arousal, are virtually non-existent. Language, 
however, suggests ambivalence may indeed manifest itself in body 
movement. People can be “torn” or “wavering” between two sides 
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of an issue. This is similar to “dancing between two opinions” and 
“straddling the issue”. Even more telling is the way in which people 
express different points of view regarding a difficult topic by saying 
“on the one hand… but on the other hand” while gesturing with 
their hands alternatively (Calbris, 2004). Of course, the opposite is 
also true. When people are certain and non-ambivalent they “take a 
stand”. It may well be that these verbal expressions of ambivalence 
in fact reflect the physical experience of ambivalence (cf. Lakoff & 
Johnson, 1999).

Thus, even though research has explored the conceptual and 
affective aspects of ambivalence, there are still some important open 
issues. First, even though cognitive competition is assumed to play 
an important role in the processes that take place when people are 
ambivalent (Bargh et al., 1992; van Harreveld et al., 2004), there is 
no direct empirical evidence to support it. Second, research into 
the contextual determinants of negative feelings as a function of 
ambivalence is relatively limited (van Harreveld et al., 2009; van 
Harreveld, Rutjens, et al., 2009). Third, there is virtually no empirical 
research addressing the behavioral or physical component of 
ambivalence. In other words, the process through which ambivalence 
exerts its effects is in many ways still a black box and the current 
research aims to shed more light on these issues.

Overview of the present dissertation
This dissertation is built around three empirical chapters. Each 
chapter focuses on a different aspect of ambivalence. However, all 
chapters provide insight into basic aspects of ambivalence. Chapter 
2 aims to provide insight into what ambivalence actually is. As briefly 
touched upon in the introduction; two aspects are of particular 
importance in definitions of ambivalence. First, the presence of 
both negative and positive evaluations about the attitude object. 
Second, these evaluations need to be activated at the same time. 
This simultaneous activation results in competition between these 
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conflicting evaluations (Bargh et al., 1992; van Harreveld et al., 
2004). So far, however, these assumptions have been based solely on 
response time measures and have not been tested directly.

Typically, a response time measure consists of the time 
people take from the initial presentation of the attitude object to 
the response they give (either by pushing a button or clicking with 
the mouse). As such, they provide limited insight in the mental 
processing that accompanies the actual response. In Chapter 2 we 
aim to resolve this issue. To gain more insight in to what happens 
between the moment an attitude object is presented and the overall 
evaluative response is given, we used an online measure of mental 
processing. 

Because mental processing can be revealed in simple motor 
responses (Cisek & Kalaska, 2010), we asked people to indicate 
whether they were positive or negative about an ambivalent attitude 
object using a mouse and we tracked the trajectories of their 
movements with this mouse when they were doing so. Subsequently 
we used this information to calculate the degree to which there 
was competition between their affective evaluations. Because 
ambivalence is accompanied by the simultaneous activation of 
strong positive and negative evaluations (de Liver et al., 2006), we 
expect more competition when dealing with ambivalent attitudes. 

This idea of cognitive competition underlines the fact that 
ambivalence reflects one or more evaluative inconsistencies. As 
such, it is plausible to assume (and many researchers have) that it 
causes some degree of discomfort. As argued, we do not continuously 
feel bad about our own ambivalence . In Chapter 3 we explore a 
possible factor that may explain when people feel negative about 
their ambivalence. We suggest that conflict awareness plays a pivotal 
role in the experience of negative feelings as a result of ambivalence. 
Existing research has focused on choice as an important situational 
factor. Subsequently, researchers have suggested that the underlying 
factor may be the degree to which people are aware of their 
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ambivalence (van Harreveld, Rutjens, et al., 2009; van Harreveld, 
van der Pligt et al., 2009). This awareness however, is not restricted 
to situations of choice and can also have other causes. In Chapter 
3 we aim to directly test the role of awareness in the experience of 
ambivalence related negative feelings. 

After assessing these affective consequences of ambivalence, 
in Chapter 4 we turn to the physical consequences. More specifically, 
this chapter focuses on how the body responds to the experience of 
ambivalence. In Chapter 2 we focused on changes in arm movements 
during the evaluation of an ambivalent topic. This in itself already 
shows that ambivalence and body movement are intimately linked. 
In Chapter 4 we take this one step further and explore spontaneous 
whole body movements in response to ambivalence. 

The idea that our evaluations are expressed through our 
body goes back to Darwin. He proposed that attitudes are basically 
expressed in motor behaviors (1872). A multitude of work has 
explored this premise, and fruitfully so. We know that different 
evaluations can give rise to different body postures and movements. 
But if it is true that attitudes are expressed in motor behaviors, 
this should also be true for ambivalent attitudes. Chapter 2 already 
suggests that small changes in arm movement accompany mental 
processing of ambivalent stimuli. Moreover, language seems to 
suggest that ambivalence is a physical affair: we often talk about 
ambivalence in terms of our body. Chapter 4 deals with the question 
whether ambivalence can give rise to spontaneous whole body 
movement. To be more specific, in this chapter we examine whether 
ambivalence causes specific body movements and whether engaging 
in that specific body movement can also enhance experiences of 
ambivalence. 

Together, the three empirical chapters in this dissertation 
explore basic questions about ambivalence using different 
manipulations and dependent measures. Each chapter is based 
on an individual research paper. As such, the chapters can be read 
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independently, although there may be some overlap in content. The 
final chapter integrates the findings from chapter 2, 3, and 4 and 
provides directions for future research. 

Before closing, I would like to propose that there is no “I” in 
science. Of course, this is wrong, but in a literal sense only. Science 
is an inherent collaborative enterprise. As such, the empirical 
work presented in the empirical chapters reflects collaborations. 
Therefore, I use “we” to refer to the authors of these chapters. Finally, 
data from the experiments in this dissertation are available upon 
request.







Chapter 2
Ambivalence in action: 
Unveiling the cognitive 

competition between 
opposing evaluations 





To think one thought meant thinking the opposite thought, and no 
sooner did that second thought destroy the first thought than a third 
thought rose up to destroy the second. 
Paul Auster
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Think about whether you feel positive or negative about 
the following topics: holiday, abuse, and euthanasia. 
Did you experience any differences in judging whether 
you were positive or negative about any of these topics? 

While holiday and abuse mostly elicit positive and negative feelings 
respectively, most people agree that euthanasia can have both 
positive and negative aspects. When thinking about such a topic, 
people most likely experience (some degree of) ambivalence.

Various researchers assumed that ambivalence is 
accompanied by simultaneous activation of, and competition 
between, conflicting evaluations. This viewpoint was largely based 
on research showing delayed response latencies for ambivalent 
attitude objects. Researchers interpreted this as showing cognitive 
competition (Bargh et al., 1992; van Harreveld et al., 2004). So far, 
however, no direct evidence for this assumption exists because 
response time measures cannot give insight into what is happening 
in real time. The current research aims to go beyond response time 
measures and provides a direct test of the assumption that ambivalent 
attitudes indeed lead to competition between opposing evaluations.

Ambivalent attitudes
Ambivalence refers to simultaneously holding both positive 

and negative evaluations about an object or issue (Kaplan, 1972; 
Thompson et al., 1995). We may, for instance, feel that euthanasia 
is a fundamental human right, while at the same time we reject the 
idea of taking the life of another person. Most people hold several 
ambivalent attitudes, in relation to a wide range of topics such as fast 
food, abortion, chocolate, organ donation, euthanasia, and alcohol 
(for an overview see van Harreveld et al., 2013). 

Ambivalent attitudes, consists of strong associations, both 
positive and negative, distinguishing it from indifference or a neutral 
or non-attitude (Bargh et al., 1992). When responding to ambivalent 
items in a Single Target Implicit Association Test, for instance, both 
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negative and positive evaluations of ambivalent attitude objects yield 
similar response times. Moreover, in contrast with neutral attitude 
objects, response times to ambivalent attitude objects are facilitated 
by both positive as well as negative primes (de Liver et al., 2007).

It is generally assumed that opposing evaluations are 
simultaneously activated when people are asked to evaluate 
an ambivalent attitude object. The stronger this simultaneous 
activation, the more ambivalent a person will feel about the 
ambivalent attitude object (Newby-Clark et al., 2002). Furthermore, 
this simultaneous accessibility is presumed to be particularly 
strong when people are asked to make an unequivocal evaluation of 
a specific attitude object (van Harreveld, Rutjens, et al., 2009). 

Some researchers have suggested that this simultaneous 
accessibility induces cognitive competition between the various 
conflicting evaluations (Bargh et al., 1992; see van Harreveld et 
al., 2004, for a similar argument). So far, however, the idea that 
ambivalent attitudes elicit cognitive competition between opposing 
evaluations has solely been based on interpretations of response 
times in research into the automatic activation of attitudes (Bargh 
et al., 1992; van Harreveld et al., 2007). Whether there actually is 
cognitive competition, however, remains unclear. Response times 
give no insight in what is happening beyond the time it takes 
ambivalent attitude holders to come to their overall evaluative 
response. 

The present research aims to investigate the real-time 
mental processing accompanying responses to ambivalent attitude 
objects. Building on the assumptions in literature we hypothesize 
that cognitive competition between evaluations will be greater 
for ambivalent attitudes, compared to univalent attitudes during 
mental processing of the attitude object, and test this using an online 
measure.
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Overview of the current studies
The aim of the current studies is to assess what happens from 

the moment people are asked to evaluate an ambivalent topic until 
they have provided their (positive or negative) response. In previous 
research, participants were asked to evaluate an attitude object by 
pressing one of two keys (positive vs. negative). Subsequently, the 
time between presentation of the attitude object and the response 
was measured (Bargh et al., 1992; Fazio et al., 1986). In the present 
studies, we go beyond these measures of response time and track 
the process of coming to an overall evaluative response by using a 
dynamic online measure of mental processing. 

During mental processing, information from high-level 
associations can flow to pre-motor cortices (Cisek & Kalaska, 2010). 
In other words, mental processing can be revealed in simple motor 
responses before the final judgment has been made. In the present 
studies we assess these motor responses with a computerized task 
by measuring the movements of the mouse cursor over a screen. 
Tracking peoples’ mouse trajectories can give insight in to the mental 
processes accompanying the formation of an explicit evaluation 
(e.g. Freeman & Ambady, 2009; Freeman, Dale, & Farmer, 2011; 
Wojnowicz, Ferguson, Dale, & Spivey, 2009). 

We conducted three studies in which we tracked participants’ 
mouse trajectories. In each study, we used a standard dichotomous 
response task where we asked participants to evaluate the attitude 
object as either positive or negative (cf. Bargh et al., 1992; Fazio 
et al., 1986). In each trial, participants were randomly presented 
with either an ambivalent or a univalent attitude object and had 
to move their mouse either toward the “positive” button or toward 
the “negative” button. These buttons were presented in the top left 
and top right corner on the screen. During each trial, streaming x 
and y coordinates of the computer mouse were recorded. To record, 
process, and analyze these mouse trajectories, we used the Mouse 
Tracker software package (Freeman & Ambady, 2010).
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Cognitive competition between evaluations was 
operationalized as the degree to which the curvature of the trajectory 
deviated toward the unselected response (Maximum Deviation, MD, 
cf. Wojnowicz et al., 2009). In other words, MD describes the level 
of attraction or pull of the non-chosen option during evaluation. 
As an example, a univalent topic with only negative or only positive 
evaluations associated with it is expected to yield a straight line from 
the start button to the response button. An ambivalent topic that is 
associated with both negative and positive evaluations is expected 
to show a line that is partially attracted to both response options, 
creating a more curved line. We predicted that MD would be greater 
for ambivalent compared to univalent attitude objects, reflecting 
more cognitive competition.

Study 2.1

In the first study we used two types of attitude objects. First 
of all, we used “established” ambivalent attitude objects such as 
“abortion” and “euthanasia”. However, the relative familiarity of 
these objects may have caused participants to be quite efficient in 
generating and unequivocal response if needed. For this reason we 
also included novel ambivalent attitude objects. For this we selected 
pictures from the International Affective Picture System (Lang, 
Bradley, & Cuthbert, 2008) depicting ambivalent scenes such as a 
beautiful cheetah devouring bloody red meat. 
Method

Participants and Design. Forty-nine students (34 females, 
3 unreported, Mage = 21.57, SDage = 2.99) participated for course 
credit or monetary reward. The experiment was run at the end of 
an experimental hour and was preceded by unrelated tasks. The 
experiment followed a two-factor (valence: ambivalent vs. univalent 
and type: topics vs. images) within-subject design with Maximum 
Deviation as main dependent variable. All participants signed an 
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informed consent form. 
Attitude objects. We used 12 established attitude objects. 

The ambivalent topics were: abortion, organ donation, euthanasia, 
and alcohol. The univalent topics were: happy, holiday, in love 
(in Dutch this is one word), sunshine, abuse, depressed, disgust, 
and unhappy. The 15 novel attitude objects consisted of images 
from the International Affective Picture System (IAPS: Lang et al., 
2008)1. Because the IAPS does not make an explicit distinction in its 
ratings to identify ambivalent images, we selected images that had 
a relatively neutral valence and high arousal. The combination of 
the two is likely to reflect an ambivalent evaluation of the image (cf. 
Schneider, van Harreveld, & Rotteveel, 2012; van Harreveld, Rutjens, 
et al., 2009). We selected five ambivalent images and ten univalent 
images2. 

Manipulation checks. To assess whether our pictures and 
topics indeed differed in terms of their ambivalence, we presented 
participants with three established measures of ambivalence. First, 
objective ambivalence was measured using two items assessing 
participants’ negative and positive evaluations of each particular word 
and image independently (Kaplan, 1972). We asked participants to 
ignore their negative (vs. positive) evaluations and rate how positive 
(vs. negative) they thought the word/image was. The items read: 
“Think about this. When you think about the positive (negative) 
aspects, while ignoring the negative (positive) aspects, how positive 
is your evaluation of this?”. Participants gave their ratings on a 9- 
point scale ranging from not at all positive (negative) to very positive 
(negative). We calculated objective ambivalence using the following 
formula: ((P + N) / 2) - | P – N | (Thompson et al., 1995). As a result, 
participants’ scores on the objective ambivalent scale could range 
from – 4.5 to 9, where higher scores reflect more ambivalence.

Second, the subjective experience of ambivalence was 
measured with one item: “To what degree do you experience 
conflicting thoughts and/or feelings regarding this?”. The 9-point 
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answer scales ranged from no conflicting thoughts and feelings at all 
to maximum conflicting thoughts and feelings (cf. Priester & Petty, 
1996). 

Third, affective responses to the attitude objects were 
measured using the evaluative space grid (ESG: Larsen, Norris, 
McGraw, Hawkley, & Cacioppo, 2009). The evaluative space grid 
allows participants to indicate their positive and negative evaluations 
on a 5x5 grid, using the X-axis to indicate positivity and the Y-axis to 
indicate negativity. The question on the X-axis was: “How positive do 
you feel about this?” The question on the Y-axis was: “How negative 
do you feel about this ?” The cells on the axes were labeled as not 
at all positive (vs. negative) to very positive (vs. negative). Overall 
scores were calculated with the formula: ((P + N) / 2) - | P – N |. 
Participants’ scores on the ESG could range from – 2.5 to 5, with higher 
scores reflecting more ambivalence in affective responses toward 
the objects. We will refer to this measure as affective ambivalence 
throughout the manuscript.

Evaluation task. Upon entering the lab, participants were 
seated in individual cubicles. The experiment was administered per 
computer. In the first part of the experiment participants were asked 
to evaluate words and images. They were instructed to respond 
as fast and accurately as possible. At the start of each trial, a start 
button appeared at the bottom center of the screen and the response 
options (positive and negative) appeared in the top left and top right 
corner of the screen. When participants clicked the start button at 
the center bottom of the screen the attitude object appeared. They 
then moved the mouse to one of the two response buttons located 
in the top right and top left of the screen (see Figure 1). After this, 
the attitude object disappeared and a new trial started. At the start 
of the experiment, participants completed two neutral practice trials 
(one word, “TREE”, one picture of baskets) to familiarize themselves 
with the task.
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Figure 2.1: Evaluation task

Each participant evaluated each attitude object twice in two separate 
blocks of trials, including 27 attitude objects each. In each block, all 
attitude objects were presented once, in a random order. We intended 
to counterbalance response option location between participants, 
however, due to a technical error, only one counterbalance condition 
functioned. In this version, in the first block, the positive response 
option appeared always on the right and the negative on the left. In the 
second block, this location was reversed. During each trial, streaming 
x and y coordinates of the computer mouse were recorded (sampling 
rate of approximately 70 Hz). To record, process, and analyze mouse 
trajectories, we used the MouseTracker software package (Freeman 
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& Ambady, 2010). After the judgment task, participants rated all 
attitude objects for ambivalence on the three ambivalence measures. 
When participants finished the experiment they were rewarded and 
debriefed.

Results and Discussion
Due to a technical error, the trajectories of one participant 

were lost. Raw trajectories were normalized into 101 time steps using 
linear interpolation so that all trials had the same amount of time 
steps and could be averaged. Because not all trajectories would 
move toward the same response button, we remapped al trajectories 
rightwards. This way, we were able to compare trajectories. To obtain 
a trial-by-trial index of the degree to which there was attraction 
toward the opposite evaluation (an indication of competition) 
maximum deviation (MD) was computed as the largest positive 
x-coordinate deviation from an ideal trajectory (i.e. a straight line 
between the starting point and the final response). 

Manipulation check. To confirm that our ambivalent 
attitude objects were indeed perceived as ambivalent and our 
univalent attitude objects as univalent, we first analyzed the data 
of the post-ratings. We subjected the data to a two factor (type and 
valence) repeated measure design with the objective, subjective and 
affective measures of ambivalence as dependent variable. Results 
showed that a multivariate test for the effects of valence, type and 
the interaction of valence with type, were significant (all p’s < .001). 

The effect of valence was significant for all measures (see 
Table 2.1 for relevant means). This means that scores on objective 
ambivalence, F(1, 46) = 10.09, p = .003, η2

p = .18 , subjective ambivalence, 
F(1, 46) = 157.66, p < .001, η2

p = .77, and affective ambivalence, F(1, 
46) = 313.46, p < .001, η2

p = .87, were higher for ambivalent attitude 
objects compared to the univalent attitude objects, indicating that 
our manipulation was successful. 
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Table 2.1
Mean (SD) ratings for each ambivalence measure for ambivalent 
vs. univalent attitude objects overall and for topics versus food 
separately (Study 2.1)

Objective Ambivalence Subjective Ambivalence Affective Ambivalence

Ambivalent Univalent Ambivalent  Univalent Ambivalent Univalent

Overall 2.60 (.27)** 2.50 (.18) 4.16 (1.14)*** 2.31 (1.21) 1.14 (.59)*** -.26 (.46)

Topics 2.84 (.31)*** 2.54 (.20) 4.39 (1.34)*** 2.23 (1.25) 1.10 (.94)*** -.31 (.66)

Images 2.37 (.31) 2.44 (.24) 3.93 (1.19)*** 2.40 (1.31) 1.18 (.48)*** -.22 (.44)

* p <.05, **p <.01, ***, p <.001

The main effect was qualified by two interactions. First, for the 
measure of objective ambivalence, the interaction effect of valence 
with type was significant, F(1, 46) = 58.65, p < .001, η2

p = .56, reflecting 
that the difference in objective ambivalence was significant for topics 
only, F(1, 46) = 59.35, p < .001, η2

p = .56, and not for images, (p = 
.09). Second, the significant interaction of type with valence for the 
subjective ambivalence measure, F(1, 46) = 11.14, p = .002, η2

p = .20 
showed that ambivalent topics were more ambivalent compared to 
ambivalent images F(1, 46) = 21.31, p < .001, η2

p = .32, but that there 
was no difference between univalent topics and univalent images (p = 
.16). This means that the ambivalent topics as well as the ambivalent 
images elicited more ambivalence than the univalent topics and 
univalent images. The univalent topics however, did not differ from 
the univalent images in terms of their subjective ambivalence. 

Competition. Due to technical problems, we were not able 
to counterbalance block order between participants, thus, for the 
analyses of our measure of cognitive competition, we included block 
as a within-subjects factor (first vs. second). Repeated measures 
analyses with valence (ambivalent vs. univalent), type (topics vs. 
images), and block (first vs. second) as within subjects factors and 
MD as dependent variable showed a main effect of valence, type, and 
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block. The overall pattern of results did not differ between blocks, 
however, so for clarity reasons we describe the results without the 
results pertaining to this factor3. 

In accordance with our hypothesis, we found a main effect 
of valence, trajectories for ambivalent attitude objects showed more 
MD compared to univalent attitude objects, F(1, 47) = 208.61, p < 
.001, η2

p = .82 (See Table 2.2 for relevant means). This means that for 
ambivalent attitude objects, there was more cognitive competition 
between evaluations compared to univalent attitude objects. The 
main effect of type showed that cognitive competition was stronger 
for topics than for images, F(1, 47) = 36.72, p < .001, η2

p = .44. Finally, 
the interaction effect between valence and type, shows that the 
difference in MD between ambivalent topic and ambivalent images 
was larger than the difference between univalent topics and univalent 
images, F(1, 47) = 11.86, p = .001, η2

p = .20. 

Table 2.2
Mean Maximum Deviation (MD) for ambivalent vs. univalent 
attitude objects overall and for topics versus images separately 
(Study 2.1).

Ambivalent Univalent
Overall .49 (.20)*** .20 (.14)
Topics .60 (.32)*** .23 (.23)
Images .38 (.27)*** .16 (.19)

* p <.05, **p <.01, ***, p <.001

We performed distributional analyses to determine whether 
the average of the curvature was made up of many types of curves 
around the average or actually reflected the average between two 
types of responses: one directly toward the target and one with an 
extreme curve. Modality analysis of the distribution of MD values 
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in the ambivalent condition showed that it was within the b < 0.555 
bimodality-free region (SAS Institute, 1989), b = .50. This means that 
the MD we observed was not due to bimodality. 

In sum, as predicted, there was more curvature toward the 
non-chosen option in the mouse trajectories for ambivalent attitude 
objects than for univalent attitude objects; regardless of whether 
these were topics or images, although the effects were somewhat 
stronger for topics. These results support our idea that judging an 
ambivalent attitude object leads to cognitive competition between 
opposing evaluations.

Study 2.2

In Study 2.1 we found support for the notion that cognitive 
competition is stronger between opposing evaluations for ambivalent 
attitude objects than for univalent attitude objects. We also found, 
however, that there was no distinction between ambivalent and 
univalent images on the objective measure of ambivalence. We 
suggest that this might be due to the lack of clear cognitions about 
these new attitude objects. One could also ague, however, that it was 
due to specific characteristics of processing an unfamiliar image. To 
rule this out, we conducted a second study. In this study we visually 
presented participants with relatively familiar attitude objects. 
Because unhealthy eating and drinking behavior are strong elicitors 
of ambivalence (Conner & Sparks, 2002; Sparks et al., 2001), we used 
palatable but unhealthy foods and alcohol as ambivalent attitude 
objects and healthy foods and orange juice as univalent attitude 
objects in Study 2.2.

Method
Participants and Design. Thirty-eight students (28 females, 

Mage = 21.58, SDage = 5.79) participated for course credit or monetary 
reward. The experiment was run at the end of an experimental hour 
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and was preceded by unrelated tasks. The experiment followed 
a one-factor (valence; ambivalent vs. univalent) within subjects 
design, with Maximum Deviation as main dependent variable. All 
participants signed an informed consent form.

Attitude objects. In this experiment we used images 
depicting different kinds of foods and beverages (for clarity we will 
refer to “foods” for this category throughout the manuscript). The 
ambivalent attitude objects depicted: beer, hamburger, chocolate, 
and French fries. The univalent attitude objects depicted: vegetables, 
apple, bread, and orange juice. The attitude objects were presented 
in random order. The images were acquired from the internet and, 
keeping original constraints, scaled to 300 pixels wide and presented 
against a white background. 

Measures and Procedure. We measured objective, 
subjective and affective ambivalence, and cognitive competition as 
in Study 2.1. The experiment was administered in the same manner 
as Study 2.1 with the exception that the location of the response 
button was counterbalanced between participants. Thus, all attitude 
objects were only presented once and no habituation could ensue. 
Furthermore, the neutral practice trials now consisted of an image 
of baskets (like in Study 2.1) and an image of a grey desk cabinet.

Results and Discussion
 Normalization, remapping and calculation of MD were done 

in the same manner as in Study 2.1. 
Manipulation checks. We analyzed the data of the post-

ratings to confirm that our ambivalent attitude objects were indeed 
perceived as ambivalent and that our univalent attitude objects were 
perceived as univalent. We subjected the data to a repeated measure 
analyses with valence as within factor with objective, subjective and 
affective measures of ambivalence as dependent variable. Results 
showed that a multivariate test for the effect of valence was significant 
(p < .001). 
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 The effect of valence was significant for all measures, 
indicating that our manipulation was successful. Scores on objective 
ambivalence were higher for ambivalent attitude objects (M = 1.77, 
SD = 1.00) compared to the univalent attitude objects (M = .51, 
SD = .79), F(1, 37) = 51.73, p < .001, η2

p = .58. Scores on subjective 
ambivalence were also higher for ambivalent attitude objects (M = 
4.64, SD = 1.66) compared to the univalent attitude objects (M = 
2.34, SD = 1.33), F(1, 37) = 52.77, p < .001, η2

p = .59. Finally, scores on 
affective ambivalence were higher for ambivalent attitude objects (M 
= 1.44, SD = 1.01) compared to the univalent attitude objects (M = 
-.12, SD = .71), F(1, 37) = 69.83, p < .001, η2

p = .65. 
Competition. Repeated measures analyses with valence 

(ambivalent vs. univalent) as within-subjects factor a main effect of 
valence such that MD was higher for ambivalent attitude objects (M 
= .47 SD = .31) than for univalent attitude objects (M = .26 SD = .25), 
F(1, 36) = 13.62, p = .001, η2

p = .27. This means that participants showed 
greater curvature toward the non-chosen option for the ambivalent 
attitude objects compared to the univalent attitude objects, reflecting 
greater cognitive competition between evaluations. 

Modality analysis of the distribution of MD values in the 
ambivalent condition, however, showed that it was just outside 
the b < 0.555 bimodality-free region (SAS Institute, 1989), b = .60. 
This may imply that the curvature reflects the average between two 
types of responses instead of being made up of many types of curves 
around the average. Interestingly, this was also true for the univalent 
condition, b = .60, indicating that both conditions were similarly 
distributed and that bimodality may have been the result of the 
experimental set up and not ambivalence per se. 

Conclusions. This study provided a conceptual replication 
of Study 2.1; as predicted, there was more curvature toward the non-
chosen option in the mouse trajectories for ambivalent attitude 
objects than for univalent attitude objects. This signifies more 
cognitive competition between evaluations during the formation of 
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the response for ambivalent attitude objects, compared to univalent 
attitude objects.

Study 2.3

The aim of Study 2.3 was to provide further evidence for our 
hypothesis by replicating our findings from Study 2.1 and Study 
2.2. Furthermore, we also aimed to address the bimodality found 
in the data of Study 2.2. Because we found bimodality for both the 
ambivalent and the univalent condition, we suspected that the 
bimodality was not specific to either condition, but due to a factor in 
the task itself. Considering that we also used visual stimuli in Study 
2.1 and did not find a strong bimodal pattern (b = .558 and .259 for 
the ambivalent and univalent condition respectively), we reasoned 
that bimodality was probably not due to the fact that we presented 
images in Study 2.2. Instead, we reasoned that the bimodal pattern 
might possibly be related to the stimulus category: i.e. foods. 

To assess whether foods elicit qualitatively different 
trajectories compared to other attitude objects, we needed non-food 
comparison stimuli. To this end, we used both attitude objects from 
Study 2.2 (foods), as well as from Study 2.1 (topics). To make sure 
that our stimuli did not differ in mode of presentation (i.e. Study 2.1 
stimuli presented as words vs. Study 2.2 stimuli presented as images) 
we now presented the attitude objects from Study 2.2 as words. So, 
instead of showing a picture of a hamburger, we now presented the 
word “hamburger”. Second, because one of the foods attitude objects 
was “beer”, we decided to drop “alcohol” from the Study 2.1 attitude 
objects, to prevent overlap.

Method
Participants and Design. Forty-five students (29 females, 

1 unreported, Mage = 21.11, SDage = 3.19) participated for course 
credit or monetary reward. The experiment was run at the end of 
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an experimental hour and was preceded by unrelated tasks. The 
experiment followed a three-factor (valence; ambivalent vs. univalent, 
type; topics vs. foods and response button location: positive left 
and negative right vs. positive right and negative left) mixed design 
with valence and type as within factor and position of the response 
options as between factor, with Maximum Deviation (MD) as main 
dependent variable. All participants signed an informed consent 
form.

Attitude objects. In this experiment we used attitude objects 
from both previous studies. From Study 2.1 we took the ambivalent 
topics: abortion, euthanasia, and organ donation. The univalent 
topics were: depressed, abuse, unhappy, happy, sun, and holiday. 
From Study 2.2 we used the same food stimuli. However, in Study 
2.3 we presented the foods verbally instead of visually. So, instead of 
presenting participants with an image of a hamburger, we presented 
them with the word “hamburger” on screen. The ambivalent foods 
were: beer, hamburger, chocolate, and French fries with sauce. The 
univalent foods were: vegetables, apple, bread, and orange juice (as 
in Study 2.2).

Measures and procedure. We measured objective, subjective 
and affective ambivalence in the same manner as in Study 2.1 and we 
administered the experiment in the same manner as Study 2.2.

Results and Discussion
Normalization, remapping and calculation of MD was done 

in the same manner as in studies 2.1 and 2.2.
Manipulation checks. We analyzed the data of the post-

ratings to confirm that our ambivalent attitude objects were indeed 
perceived as ambivalent and that our univalent attitude objects 
were indeed perceived as univalent. We subjected the data to a 
repeated measures design with valence and type as within factors 
with objective, subjective and affective measures of ambivalence as 
dependent variables. Results showed that the multivariate effect for 
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both the valence was as well as the interaction between type and 
valence was significant (p’s < .001)

We present relevant means in Table 2.3. Scores on objective 
ambivalence, F(1, 43) = 110.36, p < .001, η2

p = .72, subjective ambivalence, 
F(1, 43) = 112.54, p < .001, η2

p = .72, and affective ambivalence, F(1, 
43) = 168.68, p < .001, η2

p = .80 were higher for ambivalent attitude 
objects compared to the univalent attitude objects, indicating that 
our manipulation was successful. The interaction effect was only 
significant for the affective ambivalence measure, F(1, 43) = 25.39, p 
< .001, η2

p = .37 and signified that even though the main effect on the 
affective measure was significant for both types of attitude objects, 
the effect was stronger for topics, compared to foods (all p’s < .001).

Table 2.3
Mean (SD) ratings for each ambivalence measure for ambivalent 
vs. univalent attitude objects overall and for topics versus food  
separately (Study 2.3).

Objective Ambivalence Subjective Ambivalence Affective Ambivalence

Ambivalent Univalent Ambivalent  Univalent Ambivalent Univalent

Overall 1.51 (.87)** .18 (.62) 3.74 (1.34)*** 2.02 (.86) 1.23 (.97)*** -.16 (.64)

Topics 1.59 (.92)*** .13 (.63) 3.77 (1.95)*** 2.20 (1.35) 1.43 (1.12)*** -.45 (.71)

Foods 1.43 (1.13)*** .23 (.77) 3.72 (1.85)*** 1.84 (.86) 1.03 (1.21)***   .13 (.74)

* p <.05, **p <.01, ***, p <.001

Competition. Repeated measures analyses with valence 
(ambivalent vs. univalent) and type (topics vs. foods) as within 
subjects factor and MD as dependent variable showed a main effect 
of type and valence. Results also showed an interaction between 
type and valence. As expected, MD was higher for ambivalent 
attitude objects, compared to univalent attitude objects, F(1, 44) = 
61.95, p < .001, η2

p = .59. This means that participants showed greater 
curvature toward the non-choice option for the ambivalent attitude 
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objects compared to the univalent attitude objects, indicating 
greater cognitive competition. The main effect of type revealed that 
cognitive competition was stronger for topics (M = .49, SD = .26) 
compared to foods (M = .21, SD = .20), F(1, 44) = 41.53, p < .001, 
η2

p = .49. The interaction effect showed that the main effect of 
valence was also somewhat stronger for topics, compared to foods, 
F(1, 44) = 31.08, p < .001, η2

p = .41 (See Table 2.4 for relevant means). 
Distributional analyses showed that there was slight bimodality, 
b = .61 in the ambivalence condition. Further inspection of the 
distributions of ambivalent topics and foods separately, did not 
reveal bimodality (b = .47 and b = .43, respectively). This means 
that differences in MD were not due to a bimodal distribution. 

Table 2.4
Mean Maximum Deviation (MD) for ambivalent vs. univalent 
attitude objects overall and for topics versus food separately (Study 
2.3). 

Ambivalent Univalent
Overall .49 (.24)*** .21 (.19)
Topics .72 (.38)*** .26 (.24)
Foods .26 (.54)* .17 (.24)

* p <.05, **p <.01, ***, p <.001

Conclusions. As predicted, there was more curvature toward 
the non-chosen option in the mouse trajectories for ambivalent 
attitude objects than for univalent attitude objects, reflecting 
greater cognitive competition between evaluations. Although 
stronger for words, the pattern was not qualitatively different for 
foods. Replicating Study 2.1 and Study 2.2 (directly and conceptually, 
respectively) and in line with our predictions, this reflects greater 
cognitive competition between evaluations for ambivalent compared 
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to univalent attitude objects.

Chapter Discussion

The current studies are the first that we know of that directly 
show that opposing evaluations indeed lead to greater cognitive 
competition between evaluations for ambivalent than for univalent 
attitude objects. Our work is in line with earlier theorizing on the 
dynamics of ambivalent attitude objects (Bargh et al., 1992; van 
Harreveld et al., 2004), and is the first to support this reasoning with 
direct empirical evidence.

Our results corroborate the earlier finding that ambivalent 
objects activate both positive and negative associations (de Liver et 
al., 2007) and extends this work by showing that these evaluations 
are continuously in conflict during response formation. By revealing 
these online dynamics we go beyond research depending on response 
times and provide a direct test of the notion that evaluations of which 
an ambivalent attitude consists are in competition during formation 
of the response.

Our findings add to an increasing body of literature showing 
that simple body movements, as measured by mouse trajectories, 
can reveal complex cognitive dynamics (for an overview see Freeman 
et al., 2011) and are in accordance with recent theorizing on the 
formation of explicit attitudes which holds that explicit attitudes are 
formed dynamically and online. When confronted with an attitude 
object, associated evaluations are activated. These evaluations 
compete with each other until the system settles into an equilibrium 
that forms the explicit attitude (e.g. Wojnowicz,et al., 2009).

Interestingly, our results show that the effects were the same 
for both established, as well as relatively unfamiliar attitude objects. 
This was true for the mouse trajectories and the ambivalence 
measures. This could suggest that ambivalence can arise when 
evaluations are formed on the spot. As such, it seems that not only 
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existing evaluations that are retrieved on encountering the attitude 
object, but also immediate evaluative responses can be a) in conflict 
and b) give rise to experiences of ambivalence. Future research may 
more directly assess these interesting implications. 

Another intriguing finding of these studies pertains to the 
difference in distribution of responses in Study 2.2 compared to 
Study 2.3. In Study 2.2, where we employed images of foods, our 
data showed a slightly bi-modal distribution. In Study 2.3, where 
we employed words of foods, there was no bimodality. A bimodal 
distribution, where some trials show no attraction and others extreme 
attraction, may suggest that the evaluation involves a dual-process 
(Freeman & Dale, 2012). Although beyond the scope of the studies 
presented here, future research should explore whether images of 
foods elicit reliably different patterns than words pertaining to foods. 
Such a finding may indicate different mental processing of the same 
attitude object, depending on mode of presentation and may have 
interesting applied implications such as the layout of restaurant 
menus and information on food containers.

To further unpack the process accompanying responses 
to ambivalent attitude objects, it may be interesting to look more 
specifically at different types of ambivalent attitudes. In this research 
we did not look at a specific type of ambivalence. Conceptually, 
however, three types of ambivalence can be distinguished. 
Intracomponent ambivalence refers ambivalence as the result of 
conflicting cognitions (cognitive/cognitive conflict) or affective 
responses (affective/affective conflict) (van Harreveld et al., 2009). 
Intercomponent ambivalence or affective-cognitive ambivalence 
refers to ambivalence as the result of conflict between cognitions and 
affective responses (Lavine, Thomsen, Zanna, & Borgida, 1998; Maio, 
et al., 2000). Investigation of the different patterns accompanying 
different types of ambivalence will further our understanding of 
what it means to be ambivalent.
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Conclusions
Research on ambivalence using response time measures has 

suggested that evaluating ambivalent attitude objects (compared to 
univalent attitude objects) leads to cognitive competition between 
evaluations. We tested this assumption directly, using an online 
measure of mental processing. Using different attitude objects, we 
found a stable pattern of results, showing that activated evaluations 
are in competition while the response is formed, revealing the online 
mental processing of ambivalent attitudes. 
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Notes

1. The 4 attitude objects reported here have been used in 
earlier research. Initially we had also included 4 attitude objects with 
which we had no previous experimental experience. These attitude 
objects were: me, future, sports, and blood donation. However, we 
decided not to include these attitude objects, as they were not rated 
as ambivalent. The same applied to 5 IAPS pictures (1303, 6910, 2458, 
9150, 9411). Consequently, only the most ambivalent attitude objects 
were used in our design. 

2. The ambivalent images (1310, 2704, 7640, 8160, 8192) 
had a mean valence score of 5.00 (SD = .34). The univalent images 
consisted of five relatively positive images (5700, 5833, 8470, 8525, 
8190), which had an average valence of 7.94 (SD = .25) and five 
relatively negative images (9635.1, 9040, 3350, 3180, 2800), which 
had an average valence of 1.83 (SD = .10). More importantly, the three 
types of images did not differ in arousal (Mambivalent = 5.76, SDambivalent = 
.53; Mpositive = 5.85, SDpositive = .34; Mnegative = 5.93, SDnegative = .35, p = .79), 
as such, any effects found on our dependent measure could not be a 
result of differences in arousal that our images evoke.

3. The effects and interactions of the presentation factor are 
described here in more detail. Below we describe the main effect of 
block as well as a two-way interaction between type and presentation, 
and a three-way interaction between valence, type, and block. 
Regarding the main effect of block, competition was stronger for the 
first block (M = .39, SD = .18) compared to the second block (M = .29 
SD = .17) , F(1, 47) = 19.36, p < .001, η2

p = .29. Reflecting the interaction 
between type and presentation, F(1, 47) = 8.18, p = .006, η2

p = .15, for 
topics, MD was higher in the first block (M = .49 SD = .30) compared 
to the second block (M = .34 SD = .25), F(1, 47) = 28.88, p < .001, η2

p = 
.38 but not for images. Reflecting the three-way-interaction between 
valence, type, and presentation, F(1, 47) = 8.86, p = .005, η2

p = .16, 
simple contrasts showed that for ambivalent images only, MD was 
higher in the first block (M = .44, SD = .27) compared to the second 
block (M = .32, SD = .27), t(47) = - 2.41, p = .02, r = .22. 





Chapter 3
Conflict awareness as a 

cause of ambivalence 
induced negative feelings 





Doubts are more cruel than the worst of truths.
Moliere
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To simultaneously hold both negative and positive evalu-
ations about an object or behavior is referred to as attitu-
dinal ambivalence (Kaplan, 1972; Thompson, et al., 1995). 
For instance, one may enjoy eating fast food because it is 

easy and cheap while at the same time detest its fattening nature. 
Because in general, people strive to be consistent (Heider, 1946) 
ambivalence is presumed to be aversive, and a source of psychologi-
cal discomfort and negative feelings (for an overview see van Har-
reveld, van der Pligt, et al., 2009). 

Most people hold several ambivalent attitudes. This could be 
the case for things like fast food, exercise, donating blood, smoking, 
work, marriage and perhaps even themselves (for an overview see 
van Harreveld et al., 2013). Most likely though, people do not feel 
bad about their ambivalent attitudes all the time. Thus, even though 
people generally have a desire to be consistent (Heider, 1946), the 
evaluative inconsistency that constitutes ambivalence does not 
always make people feel bad.

When ambivalence does feel bad, however, it has important 
consequences. Because ambivalence is aversive, for instance, people 
will try to reduce it through systematic or biased information search 
and/or processing (Nordgren et al., 2006, Jonas, Diehl, & Brömer, 
1997). Given the impact of ambivalence on information processing, 
it is important to assess when ambivalence gives rise to negative 
feelings. The current research addresses this question. We expect 
that attitudinal ambivalence induces negative feelings only when 
people become aware of the conflict between their positive and 
negative evaluations. 

Ambivalence and negative feelings
Ambivalence is caused by evaluative inconsistencies. Given 

that people prefer consistency (e.g. Heider, 1946) ambivalence has 
been theorized to be a cause of negative affect. Indeed, early work on 
ambivalence and negative feelings by Hass and his colleagues (1992) 
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showed a positive relationship between ambivalence and negative 
feelings. Participants who had ambivalent racial attitudes had a 
more negative mood than those who did not. Similarly, Nordgren 
and colleagues (2006) showed that when people could attribute their 
ambivalence-induced discomfort to a (placebo) pill, supposedly 
inducing arousal, they reported less negative feelings, indicating a 
positive relation between ambivalence and arousal. Their study also 
associated ambivalence to specific negative emotions such as tension, 
fear, anxiety and anger. Other work, however, showed a negative 
correlation between ambivalence and negative arousal. Participants 
who experienced higher intergroup ambivalence, showed lower 
levels of arousal than those low in ambivalence, suggesting a negative 
relationship between ambivalence and negative feelings (Maio et al., 
2001), 

As such, it seems that ambivalence can be a cause of negative 
feelings, but not necessarily so. Instead, negative feelings as a 
consequence of ambivalence may rely on specific circumstances. 
One of these circumstances is choice. Van Harreveld, Rutjens and 
colleagues (2009) found that ambivalence is particularly unpleasant 
when ambivalent attitude holders have to make a choice regarding 
the source of their ambivalence. As long as they can “sit on the fence” 
(van Harreveld, Rutjens et al., 2009, p. 168) their ambivalence is no 
source of discomfort. When they are forced to commit to one side of 
an issue, however, this evaluative conflict becomes uncomfortable. 

In interpreting this effect, Van Harreveld, van der Pligt, 
and colleagues (2009) suggested that ambivalence would become 
uncomfortable when people are “aware of their conflicting 
cognitions” (p. 48) and that choice is likely to induce this awareness. 
Thus, van Harreveld, Rutjens and colleagues (2009) make a strong 
case for the pivotal role of conflict awareness as the underlying factor 
in ambivalence induced negative feelings. Unfortunately, they did 
not manipulate or measure conflict awareness. 

The current research aims to show role of conflict awareness 
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as a cause of ambivalence-induced negative feelings in a direct way. 
We suggest that conflict awareness, defined as the degree to which 
positive and negative evaluations of an object are experienced to be 
in conflict by the attitude holder (cf. Priester & Petty, 1996; de Liver, 
2007), plays a pivotal role in ambivalence induced negative feelings. 

Overview of current studies
In two studies we show that making ambivalent attitude 

holders aware of their evaluative conflict leads to negative feelings. 
Previous research has shown that awareness can simply be established 
by merely asking participants questions about the target construct. 
Kuhnen (2010) notes that participants become aware of their ease 
of retrieval by asking them how easy they find it to retrieve certain 
cognitions from memory. Similarly, Strack, Schwarz, Bless, Kübler 
and Wänke (1993) made participants aware of a previous priming 
experience by having them answer questions about this procedure. 
In accordance with this, Van Harreveld, van der Pligt and de Liver 
(2009, p. 48) suggested that “by engaging in introspection one may 
already become aware of ones own conflicting cognitions”. 

Accordingly, we manipulate conflict awareness by asking 
participants to think about the degree to which their positive and 
negative evaluations are in conflict (cf. Priester & Petty, 1996). We 
hypothesize that when participants are made aware of their conflict, 
they will report more negative feelings compared to participants 
who have not been made aware of their attitudinal conflict. 

Study 3.1 

The aim of the first study was to show that conflict awareness 
leads to more negative feelings in ambivalent participants. To 
rule out that our manipulation of conflict awareness in itself 
would induce negative feelings, even in the absence of conflict, we 
included a univalent condition. We manipulated ambivalence (vs. 
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univalence) about a new labor law, after which conflict awareness 
was manipulated. We expected that ambivalent participants who 
had been made aware of their conflict would report more negative 
feelings compared to those who were not.

Method
Participants and Design. Ninety participants (27 males; 

Mage = 22.37, SDage= 5.61) volunteered to the study for course credit 
or a monetary reward. The study was a 2 (ambivalence; ambivalent 
vs. univalent) x 2 (conflict awareness; awareness vs. control) between 
subjects design. Upon entering the lab participants were randomly 
assigned to one of the four conditions. 

Manipulations and Material. To manipulate ambivalence, 
we created a fake newspaper article (cf. van Harreveld, Rutjens et al. 
2009) to induce ambivalence in students. The article concerned a 
proposed new labor law aimed at reducing unemployment among 
young people by making it easier for employers to fire them. Both 
pros and cons of the new law were discussed. In the univalent 
condition, only negative aspects of the law were discussed. To make 
sure our newspaper articles would indeed create an ambivalent (vs. 
univalent) attitude, we ran a pilot study in which 30 students (7 
males; Mage = 20.63, SDage= 2.17) of the Free University Amsterdam 
participated for course credit or monetary reward. Participants were 
randomly assigned to the ambivalent or univalent text. After reading 
the article ambivalence was measured using two items assessing 
participants negative and positive evaluations of the labor law 
independently (Kaplan, 1972) by ignoring their negative (vs. positive) 
evaluations and rate how positive (vs. negative) they thought the new 
labor law was. An example item is “Think about the new labor law. 
When you think about the positive (negative) aspects to this labor 
law, while ignoring the negative (positive) aspects, how positive is 
your evaluation of this labor law?”. Participants gave their ratings on 
a 9- point scale ranging from “not at all positive” (negative) to “very 
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positive” (negative). Four non-student participants were removed 
because our manipulation was aimed specifically at students. We 
then calculated objective ambivalence using the following formula: 
((P + N) / 2) - | P – N |. Using this formula, ambivalence scores 
become stronger when the positive and negative evaluations are 
more extreme and more equal (Thompson et al., 1995). Results show 
that participants in the ambivalent condition reported higher levels 
of ambivalence (M = 3.61, SD = 2.85) compared to participants in the 
univalent condition (M = 1.50, SD = 2.35), t(1, 25) = 2.05, p = .05).

To manipulate conflict awareness we simply asked participants 
three questions about evaluative conflict. In the conflict awareness 
condition, participants were presented with three items which all 
began with: “With regards to the new labor law I experience….”. 
The 9-point answer scales ranged from no conflicting thoughts and 
feelings at all to maximum conflicting thoughts and feelings, not 
indecisive at all to extremely indecisive, and no mixed feelings at all to 
extremely mixed feelings (cf. Priester & Petty, 1996). Participants in 
the control condition did not answer any questions regarding their 
evaluative conflict. 

Dependent Measures. To measure negative feelings we 
created a 12 item-scale from the Differential Emotions Scale (Izard 
et al., 1993) (angry, annoyed, irritated, sad, depressed, downhearted, 
fearful, afraid, worried, repugnant, fed-up and aversive, α = .93, cf. 
Fredrickson, Tugade, Waugh, & Larkin, 2003). For each emotion, 
participants indicated to what extent they experienced that particular 
emotion at that specific moment on a 94-point continuous line 
scale, with endpoints ranging from not at all to very strongly. All 
items were presented alongside positive and neutral words, so as not 
to arouse suspicion in our participants. Additionally, to be able to 
assess the effect of differences in valence between both texts, attitude 
was assessed using two items, asking participants to indicate how 
positive (vs. negative) and good (vs. bad) they thought the new labor 
law was on two 9- point scales (r = .94 for the two items).
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Procedure. The first part of the experiment was presented 
as research into the reading skills of university students. 
Participants were asked to carefully read the newspaper article 
and to write a brief summary (this was done in order to make sure 
participants read the article well). All participants indeed wrote 
this summary. Subsequently their attitude was measured. Then, 
half of the participants were confronted with the conflict awareness 
manipulation. Next, participants were presented with an ostensibly 
unrelated questionnaire addressing the ‘Emotional life of young 
people’, featuring the negative emotions scale. After finishing this 
questionnaire, participants were thanked, debriefed, and rewarded 
for their participation.

Results and Discussion
Because our manipulation was modeled to appeal to Dutch 

students, the data from 5 participants were excluded because they 
were not (Dutch) students. Furthermore, due to a technical error, 
9 participants filled out the wrong emotion scale. This left 75 
participants in our dataset (20 males; Mage = 21.69, SDage= 4.78). We 
investigate the effects of conflict awareness on negative feelings, we 
performed a two-factor ANOVA on the negative feelings scale. We 
found no main effect for ambivalence, nor for conflict awareness. 
However, as expected, there was an interaction between conflict 
awareness and ambivalence, F(1, 69) = 4.28, p = .042, η2

p= .058. 
More specifically, negative feelings were highest in the ambivalence 
conflict awareness condition (M= 26.63, SD = 18.04) compared to the 
univalent conflict awareness condition (M = 15.16, SD = 13.59), the 
ambivalent control condition (M = 14.59, SD = 10.71) and univalent 
control condition (M = 18.90, SD = 17.65). In line with the hypothesis, 
conflict awareness had a significant effect on negative feelings only 
for ambivalent participants, F (1, 29) = 5.26, p = .03, η2

p = .16, and not 
for univalent participants, p =.59. 

Additionally, a two-factor ANOVA on our attitude measure 
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revealed a main effect of ambivalence; participants in the ambivalent 
condition reported a more positive attitude toward the labor law (M 
= 4.82, SD = 1.87) compared to the univalent (negative) condition, 
where participants attitude was significantly more negative (M = 
2.70, SD =1.58), F(3,70) = 27.17, p < .001, η2

p = .28. This means that 
participants in the ambivalent condition thought more negatively 
about the proposed labor law, compared to those in the univalent 
condition. 

Study 3.1 shows that conflict awareness causes negative 
feelings, but only for ambivalent participants. This lack of a main 
effect of conflict awareness means that exposure to three extra items 
concerning evaluative conflict in itself does not induce negative 
feelings, but that this is contingent on the presence of an ambivalent 
attitude. Only if there is a conflict, conflict awareness yields negative 
feelings. 

Furthermore, it is striking that even though participants in the 
univalent conditions were exposed to more threatening information 
(i.e. only negative) than those in the ambivalent condition, this did 
not yield a main effect on negative feelings. In fact, even though 
ambivalent participants had a more positive attitude toward the new 
labor law, they felt worse than those with more negative attitudes 
(when aware of their evaluative conflict). This shows that the effect 
of conflict awareness goes above and beyond mere attitude valence 
when it comes to inducing negative feelings. This is in line with 
work showing that conflict within a stimulus (i.e. the text about the 
labor law exhibiting both positive as well as negative evaluations) is 
a stronger elicitor of affect than the intrinsic stimulus value (i.e. the 
more negatively laden univalent text) (Phaf & Rotteveel, 2009; see 
also Phaf & Rotteveel, 2012)

Even though Study 3.1 offers support for our hypothesis, an 
alternative explanation of these findings could be that the negative 
feelings reported by participants is not due to conflict, but caused by 
reflecting on the attitude object per se. To rule out this alternative 
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explanation we conducted Study 3.2, in which we examined whether 
thinking about the conflicted nature of ones attitude does lead to 
negative feelings but merely thinking about its separate evaluative 
components does not. 

Study 3.2

The aim of Study 3.2 was to show that conflict awareness, 
but not mere reflection on the separate evaluations would induce 
negative feelings in ambivalent participants. To do so, we added 
a mere reflection condition to our design. We hypothesized that 
conflict awareness would give rise to negative feelings compared to 
control, whereas mere reflection on the separate evaluations would 
not. 

Method
Participants and Design. Sixty-four students (13 males, 

2 unreported; Mage = 21.02, SDage= 3.75) of the University of 
Amsterdam participated for course credit or monetary reward. The 
study was a one-factor (ambivalence) design with 3 conditions. In 
the mere evaluation condition participants were asked to report their 
positive evaluation as well as their negative evaluation about the 
attitude object separately (Kaplan, 1972), in the conflict awareness 
condition participants reflected on their evaluative conflict whereas 
in the control condition, participants were not confronted with any 
items.

Materials and Procedure. Upon entering the lab, 
participants were randomly assigned to one of three conditions. 
Ambivalence was manipulated in the same manner as in Study 
3.1. The conflict awareness and control condition were the same as 
in Study 3.1. In the mere evaluation condition, participants were 
instructed to respond to two items assessing their negative and 
positive evaluations of the object independently (Kaplan, 1972) 
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by ignoring their negative (vs. positive) evaluations and rate how 
positive (vs. negative) they thought the new labor law was (cf. Newby-
Clark, 2002). An example item is “Think about the new labor law. 
When you think about the positive (negative) aspects to this labor 
law, while ignoring the negative (positive) aspects, how positive is 
your evaluation of this labor law?”. Participants gave their ratings 
on a 9- point scale ranging from not at all positive (negative) to very 
positive (negative). Negative feelings were assessed with the same 12-
item scale (angry, annoyed, irritated, sad, depressed, downhearted, 
fearful, afraid, worried, repugnant, fed-up and aversive) used in Study 
3.1 and a continuous 100-point line scale, with endpoints ranging 
from not at all to very strongly (α = .85,). Attitude was assessed in 
the same manner as in Study 3.1 (r = .90 for the two items). 

Results and Discussion
An ANOVA showed an effect of condition on negative feelings, 

F(2,60) = 3.09, p =.053, η2
p = .10. LSD post-hoc analyses revealed 

that participants in the conflict awareness condition reported more 
negative feelings (M = 14.99, SD = 10.86) compared to those in the 
mere evaluation condition (M = 8.43, SD = 6.08, p = .02) and the 
control condition (M = 9.91, SD = 9.25, p = .08), although the latter 
was only marginally significant. There was no significant difference 
between the control and the mere evaluation condition (p = .61). 

The results of Study 3.2 replicate the findings of Study 3.1 
by showing that conflict awareness induces negative feelings. 
Furthermore, the results show that this effect is not due to the mere 
evaluation of opposing evaluations, but is contingent on the reflective 
quality of our manipulation of conflict awareness. This means that 
only when participants take a metacognitive perspective on their 
evaluations, assessing the degree to which they are in conflict with 
each other, do they experience more negative feelings.
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Chapter Discussion

In two studies we show that making people aware of their 
conflict induces negative feelings. Conflict awareness causes 
negative feelings above and beyond attitude valence (Study 3.1). 
Furthermore, the effect is not caused by mere evaluation of the 
opposing evaluations, but is contingent on the metacognitive quality 
of our manipulation of conflict awareness. It is not enough to think 
about the content of the evaluations, people need to recognize that 
they are incongruent (Study 3.2). Together Study 3.1 and Study 3.2 
provide strong support for the assumption that conflict awareness 
causes negative feelings in ambivalent participants. 

With a relatively simple manipulation we showed that 
being aware of ones conflict plays a pivotal role in the experience 
of negative feelings as a result of ambivalence. These results are in 
accord with classic cognitive dissonance research, which asserts 
that, “[participants] experienced more negative affect when their 
inconsistent cognitions were made salient” (Zanna et al., 1973).

In part, our findings can also be related to the mere 
measurement effect. This effect refers to the finding that the 
measurement of attitudes, beliefs and intentions regarding a 
particular object, activates cognitions that subsequently influence 
judgments and behaviors pertaining to the same object (e.g. Feldman 
& Lynch, 1998). For example, people who filled out a questionnaire 
regarding blood donation, more frequently registered as a blood 
donor than people who did not fill out that questionnaire (Godin, 
Sheeran, Conner, & Germain, 2008). Similarly, asking people 
whether they will vote can increase voting behavior (Greenwald, 
Carnot, Beach, & Young, 1987). 

We predicted, that our manipulation would affect people’s 
feelings. One may argue that these questions also affected their 
judgments about their ambivalence, and this in turn affected 
negative feelings. On the basis of the present findings we cannot 
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be sure which of the two was influenced, and even whether it 
would make a difference. We do know that negative feelings as a 
result of ambivalence are accompanied by negative physiological 
arousal (Nordgren et al., 2006; van Harreveld, Rutjens, et al., 2009). 
Furthermore, contrary to the mere measurement effect, overall 
attitudes did not change as a result of our manipulation (Study 
3.1) and merely assessing the conflicting evaluations separately 
did not lead to more negative feelings (Study 3.2) suggesting that 
in our studies, negative feelings were the result of focusing on the 
inconsistencies that constituted the conflict. Nevertheless, future 
work may investigate the extent to which the mere measurement 
effect may provide an alternative explanation of our findings. 

It should also be noted that ambivalence is generally 
presumed to be aversive, which is also reflected in the wording of 
our manipulation; we asked people to indicate whether they were 
indecisive, conflicted and experience mixed feelings (cf. Priester & 
Petty, 1996; van Harreveld, van der Pligt, et al., 2009). As such, these 
items may cause people to view ambivalence as a negative state and 
this in itself might cause negative feelings. This is in line with Maio et 
al. (2001), who suggested that ambivalence may be experienced more 
positively when the connotations of the evaluative conflict emphasize 
positivity (e.g. having a balanced view on things). Others (e.g. 
Heider, 1946) would argue that being aware of ones inconsistency is 
intrinsically unpleasant. Considering our theoretical reasoning and 
the fact that our results are in accord with earlier findings, we expect 
that conflict is inherently negative. Nevertheless, future studies 
should investigate the pervasiveness of conflict awareness as a cause 
of negative feelings by examining whether conflict awareness is also 
unpleasant when evaluative conflict is framed in positive terms. 

The results of this research extend existing literature on 
ambivalence and negative feelings by introducing conflict awareness 
as a possible explanation for differing results regarding ambivalence 
and negative feelings. Previous work has integrated these differing 
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results through commitment to either side of an issue by choice 
(van Harreveld, Rutjens et al., 2009), showing that ambivalence 
is uncomfortable when people are forced to “jump of the fence”. 
However, ambivalence induced negative feelings are not confined to 
choice-situations. This research shows that that the mere awareness 
of ones evaluative conflict can be enough to evoke negative feelings. 

It has been suggested that simultaneous accessibility leads 
to ambivalence induced discomfort. Studies by Newby-Clark 
and colleagues (2002) showed that simultaneous accessibility 
can sometimes lead to more conflict awareness (as measured by 
a subjective ambivalence measure). These authors manipulated 
simultaneous accessibility by (repeatedly) asking people to assess 
their opposing evaluations separately. This was similar to our 
procedure in Study 3.2. However, we did not find that this procedure 
induced more negative feelings in our participants. Possibly this 
is because we only asked participants to assess their opposing 
evaluations once, and this was not enough to make them aware of 
the contradiction. 

Most ambivalence research presumes that because 
ambivalence is aversive, people will try to reduce it, for instance 
through systematic or biased thought (Jonas et al., 1997; Nordgren 
et al., 2006). Because conflict awareness leads to negative feelings 
(and thus aversiveness) in ambivalent attitude holders, it may be an 
interesting factor to take into account in future research investigating 
ambivalence reducing strategies. Perhaps only when people are 
aware of their conflict will they attempt to reduce their ambivalence. 

Building on this, it may also be the case that conflict awareness 
instigates different types of coping responses. Van Harreveld, 
van der Pligt and de Liver (2009) have suggested that ambivalent 
attitude holders can engage in two different types of coping behavior 
(cf. Luce, 1998). Problem focused coping is aimed at reducing the 
evaluative conflict content wise, for instance by changing ones 
evaluations regarding the attitude object. Emotion focused coping 
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is aimed at reducing negative feelings caused by the evaluative 
conflict, for instance by avoiding the situation or downplaying its 
relevance. Which strategy is preferred, might depend on whether 
the ambivalent attitude holder is aware of their inner conflict or 
not. When people are experiencing negative feelings due to conflict 
awareness, an emotion-focused coping strategy might prevail over a 
more problem-focused strategy. 

Apart from avenues for future research, this research may also 
offer ambivalence researchers methodological considerations. In 
ambivalence research, subjective self-report (i.e. asking participants 
how conflicted they feel) is often used as a measure (i.e. outcome 
variable or manipulationcheck, e.g. Newby-Clark et al., 2001; 
Nordgren et al., 2006; Roster & Richins, 2009; van Harreveld, Rutjens, 
et al., 2009). Our research shows that asking ambivalent attitude 
holders about their inner conflict can cause them to experience 
negative feelings. This means that when researchers ask people 
to assess their own conflict in a subjective way, they may want to 
consider that they might possibly amplify (or even induce) people’s 
affective responses to their ambivalent attitude. 

Taken together, these studies reveal that even though people 
often have a strong drive to be consistent (Heider, 1946), they can 
remain unhindered by ambivalent attitudes, as long as they are 
not aware of the conflicting nature of their evaluations. When they 
become aware of their evaluative conflict however, the ambivalent 
attitude holder seems firmly caught between a rock and a hard place.





Chapter 4  

One way and the other: The 
bi-directional relationship 
between ambivalence and 

body movement





Ambivalence is a wonderful tune to dance to. It has a rhythm all its own.  
Erica Jong
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What we feel and think is often reflected in the way 
our body moves. In “The expression of emotion in 
man and animal” (1872), Charles Darwin defined 
attitude as a collection of motor behaviors – 

especially posture – that reflect an organism’s evaluation of an 
object. Since then, an expanding body of research has investigated 
the relationship between body movement and evaluation. 

Some of the body movements reflecting our evaluations 
are small. Covert changes in activity in specific facial muscles, for 
instance, can reveal positive and negative evaluations (e.g. Cacioppo 
et al., 1986). Other movements are more overt, like head-shaking 
and -nodding indicating agreement or disagreement while listening 
to a message (e.g. Petty & Wells, 1980). Still other movements 
incorporate the whole body. A relaxed and open posture, for example, 
indicates liking of other people (Mehrabian, 1968), head tilted back 
and expansion of posture indicates pride (Tracy & Robbins, 2004), 
slumped shoulders indicate feelings of depression (e.g. Walbott, 
1998) and forward or backward leaning indicates positivity or 
negativity toward an affective image (Hillman, Rosengren, & Smith, 
2004; Eerland, Guadalupe, Franken, & Zwaan, 2012). In sum, body 
movements can reflect evaluations of people (including ourselves), 
objects and situations.

So far, research involving posture, movement, and evaluations 
has focused on objects or situations that were clear-cut; i.e., with 
an obvious and unequivocal evaluation. In real life, however, people 
regularly encounter objects or situations about which they have both 
positive and negative affective evaluations. Because these evaluations 
are in conflict with each other, people experience ambivalence. 
Despite the ubiquitous nature of ambivalence, little is known 
about its embodiment. Knowledge about the body movements 
accompanying ambivalence may further insight into the complexity 
of ambivalence and its dynamics. As such, this research asks an 
important first question in the domain of ambivalence and body 
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movements: How does the body behave when people experience 
ambivalence? The current research is the first that we know of to 
explore this intriguing question. 

Ambivalence refers to simultaneously holding both positive 
and negative evaluations about an object or issue (Kaplan, 1972; 
Thompson et al.,1995). These evaluations are strongly associated 
with the object (de Liver et al., 2007), distinguishing ambivalence 
from indifference. People may think positively about eating fast 
food, for instance, because it is easy and cheap. At the same time, 
however, they detest its fattening nature. Similarly, people may be in 
favor of abortion because they find self-integrity important, but also 
oppose the idea of killing a fetus. People can experience ambivalence 
about a wide array of topics (for an overview see van Harreveld et al., 
2013) and experiences of ambivalence are an inherent part of daily 
life. 

There is no empirical evidence concerning how our body 
responds to the experience of ambivalence. Language, however, 
provides a clue. Here, ambivalence is often expressed in a physical 
manner. When talking about ambivalent topics people say that they 
are “torn” or “wavering” between two sides of an issue. As such, they 
are “dancing between two opinions” and are “straddling the issue”. 
When people reflect on different points of view regarding a topic they 
say: “on the one hand… but on the other hand” while gesturing with 
their hands alternatively (Calbris, 2004). Conversely, when people 
have a non-ambivalent opinion about something they are known 
to clearly “take a stand”. These verbal expressions of ambivalence 
(and univalence) may be more than just a figure of speech and are 
likely to reflect our concrete physical experience when experiencing 
ambivalence (cf. Lakoff & Johnson, 1999). 

Overview of the current studies
In the current research, we explore the idea of moving from 

side to side as a physical expression of ambivalence in two studies. 
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In Study 4.1, we investigate the influence of ambivalence on side 
to side movements and examine whether people who experience 
ambivalence will move from side to side more, compared to people 
who are not experiencing ambivalence. In Study 4.2, we investigate 
the reverse relationship and examine whether moving from side 
to side also enhances the experience of ambivalence. Thus we aim 
to show that the relation between ambivalence and side-to-side 
movement is of a bi-directional nature. 

Study 4.1

The aim of Study 4.1 was to investigate whether people 
spontaneously engage in side-to-side movement when experiencing 
ambivalence. We used a Wii™ Balance Board to measure participants’ 
movements during the experiment. Side-to-side movement was 
operationalized as the amount of x-flips (Dale & Duran, 2011); that 
is, the number of directional changes in medio-lateral balance (i.e. 
shifting balance from left to right and vice versa). We expected 
participants to show more x-flips when experiencing ambivalence 
compared to when they did not experience ambivalence. As a 
secondary aim we wanted to investigate whether participants would 
move more or less from side to side when they had to explicitly evaluate 
the topic. Two possible outcomes could be expected. First, based on 
the idea that the experience of ambivalence is most pronounced 
when people have to make a discrete choice (van Harreveld et al., 
2009), one could expect more side-to-side movement when people 
are explicitly asked to evaluate the topic. On the other hand, people 
might also resolve their ambivalence and “take a stand” when asked 
to choose between sides, which would lead to less side-to-side 
movement.

Method
Participants and Design. Sixty-one students (17 males, 



76

Mage = 20.64, SDage= 2.24) participated in this experiment for course 
credit. The experiment was a two-factor (valence: ambivalence vs. 
univalence and phase: manipulation, questionnaire, evaluation) 
mixed design with the latter factor as within subjects variable and 
x-flips as main dependent variable. 

Apparatus. To measure body movement we used a Wii™ 
Balance Board (WBB). The WBB has been established as a reliable 
and valid way to record the center of pressure (COP), a measure 
of balance (Clark et al., 2010). We used custom software to record 
changes in COP. Medio-lateral balance was calculated by the weight 
distribution on the left and right sensors, whereas anterior-posterior 
balance was measured by the weight distribution on the front and 
back sensors. Data were sampled at a rate of 33 Hz. 

Materials and measures. To manipulate ambivalence, 
we presented participants with a self-composed newspaper article 
(cf. van Harreveld, Rutjens et al., 2009) concerning the proposal to 
abolish minimum wages for young adults. In the ambivalent version 
of this article, pros and cons of the proposal were discussed. In 
the univalent condition, only positive aspects of the proposal were 
discussed. Both articles were of similar length.

As a manipulation check we assessed the extent to which 
participants experienced ambivalence after reading the article. We 
did this by means of three items which all began with: “With regards 
to this topic I experience….”. The 7-point scales ranged from no 
conflicting thoughts and feelings at all (1) to maximum conflicting 
thoughts and feelings (7); not indecisive at all to extremely indecisive, 
and no mixed feelings at all to extremely mixed feelings (Priester & 
Petty, 1996, α = .88). To rule out that any effects of ambivalence on 
movement were driven by the ambivalent text potentially being 
more complex than the univalent text, we measured complexity of 
both texts with two statements (“Language use in this article is clear” 
and “The content of this article is easy to understand”, r = .85). The 
7-point scales ranged from “completely agree” to “do not agree all”. 
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We also asked participants’ age and sex. 
We measured side-to-side movement by recording the x- and 

y-coordinates of the COP during the experiment from which we then 
calculated x-flips and - to be able to discriminate between side-to-
side and other movement - y-flips (directional changes in anterior-
posterior balance). Finally, we recorded time to completion to allow 
us to control for duration.

Procedure. Upon entering the lab, participants were 
randomly assigned to either the univalent or ambivalent condition. 
They were told they would participate in an experiment concerning 
comprehensive reading. Prior to the start of the experiment, the 
WBB was calibrated on the neutral body posture of each participant 
individually after which the COP was recorded throughout the 
experimental session. Instructions appeared on screen at 150 
cm in front of the participants while they were standing on the 
WBB. Participants read either the ambivalent or univalent text 
(manipulation phase) and then filled out the questionnaire with 
the manipulation check, complexity measure and demographic 
variables (questionnaire phase). After this, they were instructed to 
think about the topic of the article during 30 seconds, after which 
they evaluated the topic (either positive or negative) by leaning left 
or right on the WBB (evaluation phase). 

Results and Discussion 
Preliminary analysis. To make sure our experimental groups 

did not differ with regard to their agility, we compared x-flips between 
the two groups while they were reading the neutral instruction screen, 
and found no differences (F < 1, p = .60). Including this baseline as 
a covariate did not alter any of the obtained results and therefore 
this will not be discussed further. To control for differences between 
participants in time spent on the experiment, we divided the amount 
of x-flips by the amount of time each participant spent to complete 
the experiment and used this measure to test our hypothesis. 
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Manipulation check. A t-test with text (ambivalent vs. 
univalent) as between-subjects factor and experienced ambivalence 
as dependent variable revealed that participants in the ambivalent 
condition experienced more ambivalence (M = 4.34, SD = 1.13) 
compared to univalent participants (M = 3.33, SD = 1.31), t(59) = 3.22, 
p = .002, r = .38. The texts did not differ in their complexity (overall 
M = 1.75, p > .95)

Main analyses. As expected, a mixed-design repeated 
measures analyses with valence of the text as between subjects 
variable, phase as within subjects variable and x-flips as dependent 
variable revealed a main effect of text, F(1, 59) = 13.25 , p = .001, η2

p = 
.18. This means that participants who had read the ambivalent text 
moved more from side to side than those who did not. Additionally, 
the degree to which participants experienced ambivalence was 
positively correlated with side-to-side movement, r = .38, p = .003, 
indicating that the more ambivalence the participants experienced, 
the more they moved from side to side.

We also found a main effect of phase, F(1, 59) = 29.46 , p < .001, 
η2

p = .33. Post-hoc tests employing a Bonferroni correction showed 
that participants, made less directional changes in the medio-lateral 
direction in the evaluation phase, indicating that during this phase 
side-to-side movement was less, compared to the other two phases 
(all p’s < .001), which did not differ from each other (p = 1). Means 
and standard deviations are displayed in Table 4.1. Finally, there 
were no effects of condition on y-flips for any of the phases (all p’s > 
.08). This means that although participants moved more from side 
to side, they did not move more from front to back. 

In sum, these results show that people move their body from 
side to side when they experience ambivalence. When people are 
forced to come to a dichotomous evaluation, however, they will 
decrease side-to-side movement and “take a stand”.
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Table 4.1: 
Mean (SD) x-flips in each of the phases (Study 4.1).

Ambivalent Univalent
Attitude formation .35 (.08)b .35 (.08)b

Questionnaire .41 (.06)a .35 (.07)b

Evaluation .35 (.09)c .30 (.08)d

Note. Different superscripts within rows and within columns indicate 
that means differ significantly (p <.001).

Study 4.2

The aim of Study 4.2 was to further test our idea that 
ambivalence is accompanied by side-to-side body movements. 
Previous research has shown that when body movement is 
congruent with the valence of the topic people are thinking about, 
their responses are enhanced. When people read a cartoon, for 
instance, they find the cartoon funnier when their facial muscles 
are fixed in a smile (cf. Strack, Martin, & Stepper, 1988), because 
smiling and experiences of joy are strongly linked. Thus, if people 
indeed have a general tendency to move from side to side when they 
experience ambivalence, this movement could also enhance feelings 
of ambivalence. Building on this, we hypothesized that side-to-
side movement would enhance experiences of ambivalence when 
reflecting on an ambivalent topic (cf. Strack, et al., 1988). Thus, 
in Study 4.2 we manipulated bodily movement and expected that 
people would experience more ambivalence when making a side-
to-side movement, compared to another type of movement or no 
movement. 
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Method
Participants and Design. Seventy-four participants 

(31 males, Mage = 27.3, SDage = 8.8) were recruited in a city park of 
Amsterdam and received a cold drink for their participation. The 
experiment had three conditions. In the experimental condition, 
people moved from side-to-side. To be able to control for the effect 
of any movement we included a condition in which participants 
moved, not from side to side, but up and down. Finally, we included 
a control condition in which participants did not move. As such, 
the experiment followed a one factor (movement: side to side, up 
and down, control) between-subject design with experienced 
ambivalence as main dependent variable. 

Materials. We created three film clips to use as instruction 
videos for our participants in each condition. Each film clip showed 
one of the three-movement conditions; side to side, up and down, or 
no movement. The same actor performed in all the clips. 

To induce ambivalence participants were instructed to think 
of a topic they felt ambivalent about. Next they were asked to write 
down their thoughts and/or feelings regarding this topic (cf. van 
Harreveld et al., 2012). 

Experience of ambivalence was measured by three items 
which all began with: “With regards to this topic I experience….”. 
The 100-point continuous line-scales ranged from no conflicting 
thoughts and feelings at all to maximum conflicting thoughts and 
feelings, not indecisive at all to extremely indecisive, and no mixed 
feelings at all to extremely mixed feelings (cf. Priester & Petty, 1996, 
α = .59). 

To be able to control for differences in the amount of effort 
each movement required, we measured effort on the task by means 
of two items asking participants to indicate how hard and how tiring 
they had found the movement task on a 100-point continuous line-
scale (r = .60). Because of the informal setting of our experiment 
(a city park) one item asked participants how seriously they had 
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participated in the task. Finally, we asked participants’ age and sex.
Procedure. Participants were approached by the experimenter 

and asked whether they would like to participate in an experiment 
concerning Tai-Chi movements and information processing. The 
experimenter would then hand the participant a clipboard holding 
the questionnaire. Next, the experimenter showed the film clip on 
a mobile video device and instructed the participant to perform the 
shown movement while filling out the questionnaire on a clipboard. 
After participants finished, they were rewarded and debriefed.

Results and Discussion 
Three participants were removed because their scores on 

the item assessing serious participation was below mid-point; one 
did not complete the questionnaire and two were removed because 
their score deviated more than 2.5 SD from the mean on the main 
dependent variable. 

As expected, a one-factor ANCOVA with movement as 
between factor and experienced ambivalence as dependent variable 
revealed a main effect of movement, F (3,64) = 3.11, p = .05, η2

p = 
.09, controlling for effort1. Post-hoc tests revealed that participants 
moving from side to side experienced more ambivalence (M = 59, 
SD = 15) compared to participants moving up and down (M = 52, 
SD = 18, p = .02) and participants standing still (M = 49, SD = 17, 
p = .07), although the latter difference was marginally significant. 
Participants in the up and down condition did not differ in their 
experienced ambivalence from the participants standing still (p = 
.45). This means that when participants were instructed to move 
from side to side, they felt more ambivalent. 

Chapter Discussion

Results of both experiments show that the experience of 
ambivalence is accompanied by specific body movement. Using an 
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objective measure of body movement, our work reveals that when 
people experience ambivalence, they move more from side to side 
(Study 4.1). Additional support for this relationship was provided by 
the finding that when people move from side to side, they experience 
more ambivalence (Study 4.2). Our findings confirm and extend 
research showing that evaluations influence body posture and 
movement (e.g. Eerland et al., 2012; Hillman et al., 2004; Mehrabian, 
1968; Petty & Wells, 1980; Tracy & Robbins, 2004; Walbott, 1989) 
and vice versa (e.g. Jostmann, Schubert, & Lakens, 2009; Rotteveel & 
Phaf, 2004; Strack et al., 1988; Topolinski & Sparenberg, 2011).

An alternative explanation of our findings could be that not 
ambivalence, but the arousal associated with it (van Harreveld, 
Rutjens, et al., 2009) causes people to move more. However, this 
seems unlikely given the fact that our ambivalent participants moved 
more from side to side but not from front to back. An arousal account 
would predict more movement in all directions; our findings only 
revealed differences in movement from side-to-side. 

A related alternative account of our findings may lie in the 
differences in negativity between our manipulations. One could 
argue, for instance, that participants in the ambivalence condition 
moved more from side to side as a consequence of the negativity 
associated with ambivalence and not ambivalence per se. This 
account too seems unlikely. There is empirical evidence showing 
that people confronted with images of negative stimuli (angry faces) 
rather than positive stimuli, show a ‘freeze’ response in their body 
movement, as shown by changes in the center of pressure (Roelofs, 
Hagenaars, & Stins, 2010). Considering that the ambivalent text 
was more negative as a result of the arguments (because it had both 
negative and positive aspects compared to only positive aspects in 
the univalent text) and because ambivalence has been associated 
with negative affect (van Harreveld, Rutjens, et al., 2009), one would 
thus expect less movement in the ambivalent condition. Our results, 
however, show the opposite. People in the ambivalent condition 
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moved more from side to side than those in the univalent condition. 
Nevertheless, future research should add an additional (negative) 
condition in order to be able to shed more light on the influence of 
negative affect on our effects.

Finally, it should be noted that even though ambivalence leads 
to side-to-side movement specifically, the reverse relationship need 
not be so exclusive. In Study 4.2, we induced side-to-side movement 
and found that people experience more ambivalence, compared to 
people who moved up-and-down and who stood still. The possibility 
remains, however, that other types of movements may also induce 
ambivalence, such as front-to-back movement. 

Future research
Although our research focuses on ambivalence specifically, 

these processes may be equally valid for conflict in the broad sense. 
As stated earlier, ambivalence refers to the existence of positive and 
negative evaluations within one attitude object (e.g. “The pink pump 
is pretty, but also very expensive”) (Kaplan, 1972; Thompson et al., 
1995). The components that make up the experience of ambivalence 
such as indecision, conflict and mixed feelings may not be exclusive 
to ambivalence per se. Instead, these effects may also expand to 
other forms of conflict, such as conflict between two possible attitude 
objects (e.g. “Should I buy the pink pump or rather the black stiletto 
pump?”). Although we provide a first step, future research should 
determine the way in which the body responses to different types of 
conflict.

Our research reveals interesting effects concerning 
ambivalence and body movement. The question remains, however, 
why people move in this specific manner when they are experiencing 
ambivalence. At this point, we may only speculate about this. An 
ambivalent topic is by definition made up of opposites, activating 
both positive and negative evaluations at the same time (de Liver 
et al., 2007). Research on the spatial representation of evaluations 
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shows that opposites are often represented on a horizontal plane in 
mental space. Representing concepts on the horizontal dimension 
facilitates mental reasoning and provides processing efficiency 
(Chatterjee, 2011, see also Lakens, Schneider, Jostmann, & Schubert, 
2011). As such, it may be that thinking about an ambivalent topic 
automatically activates mental representations of each of the 
oppositions at different sides of the horizontal plane. This mental 
representation in turn, activates accompanying motor patterns (cf. 
Miles, Nind, & Macrae, 2010), leading to side-to-side movement (or, 
oscillation). 

Conversely, the side-to-side movement may activate the 
mental representations of each of the opposing evaluations (cf. 
Eerland et al., 2011), causing people to experience more ambivalence. 
This would also be in accordance with a motor congruency explanation 
(cf. Förster & Strack, 1997), in which compatible motor movements 
(i.e. side to side movements) facilitate the retrieval of valence 
information (i.e. ambivalence). These congruency effects may even 
occur without explicit body movement. Merely showing a clip of 
someone moving from side to side, may evoke mental simulations 
of this movement and in turn activate opposing evaluations (e.g. 
Barsalou, Niedenthal, Barbey, & Ruppert, 2003). 

Besides further exploring the underlying process driving the 
side-to-side movement accompanying experiences of ambivalence, 
future research could also explore the functionality of this specific 
motor pattern. Goldin-Meadow, Nusbaum, Kelly and Wagner (2011) 
suggested that body movements reduce cognitive load because 
it helps people structure their thoughts. When people’s speech, 
for instance, has a spatial content, body movement facilitates 
lexical access (Rauscher, Krauss, & Chen, 1996). Body movements 
accompanying ambivalence may serve a comparable function, 
and as such help resolve the ambivalence. Alternatively, resolving 
ambivalence may be more difficult when bodily movements are 
restricted.
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Apart from consequences for evaluations, body movements 
also influence our motivational tendencies, regardless of positivity 
and negativity (for an overview, see Price, Peterson, & Harmon-Jones, 
2012). For instance, leaning forward activates stronger approach 
motivation compared to leaning backward, or sitting upright (Price 
& Harmon-Jones, 2010). It would be an interesting avenue of research 
to investigate the motivational tendencies arising from the side-to-
side movement observed in our studies.

Conclusions
The present research adds to our understanding of how 

experiences of ambivalence are tied to body movements, and how 
these movements in turn influence our experiences of ambivalence. 
We have shown that the experience of ambivalence is associated 
with specific side-to-side movements. Additionally, we also 
showed that moving from side to side caused people to experience 
more ambivalence. Taken together, this work reveals that our 
body movements are both part and parcel of the experience of 
ambivalence.
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Notes

1 An ANOVA showed that participants found the up-down 
movement more effortful (M = 27.50 SD = 20.10) than the side-to-
side movement (M = 7.77 SD = 8.59) and no movement (M = 7.23 
SD = 13.04), F(2, 67)= 13.96, p < .01. To control for this difference 
we included this variable as a covariate in our analyses. However, in 
accordance with the recommendations made by Simmons, Nelson, 
& Simonsohn (2011) we also report here the test results of the analyses 
without the covariate: F(2,65) = 1.69, p = .19, η2

p = .05. 







Chapter 5  

Summary and General 
discussion





People will always prefer black-and-white over shades of grey, and so 
there will always be the temptation to hold overly simplified beliefs 
and to hold them with excessive confidence. 
Thomas Gilovich

The whole problem with the world is that fools and fanatics are al-
ways so certain of themselves, but wiser people so full of doubts.
Bertrand Russell
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Life is not always conveniently arranged in good and bad, 
in likes and dislikes. Often we are confronted with situ-
ations, people and things that elicit in us both posi-
tive and negative feelings and thoughts, at the same 

time. This is when we experience ambivalence. Consider for in-
stance eating a hamburger, drinking alcohol, signing up as an or-
gan donor, or thinking about euthanasia. These things are likely 
to evoke conflict. In the above examples these conflicts concern 
immediate gratification versus gaining weight, having an even 
more enjoyable evening versus a hangover the next morning, car-
ing for other people versus fear, and self-integrity versus death.  
Living life inherently involves experiencing ambivalence.  

Conceptually we define ambivalence as simultaneously 
holding negative and positive evaluations about an object or behavior 
(cf. Kaplan, 1972; Thompson et al., 1995). But what does ambivalence 
do? Definitions of ambivalence generally do not focus on what it is 
people go through when they encounter ambivalence in their lives. 
What kind of consequences does the experience of ambivalence 
have for cognitive processing? Does it have more affective, emotional 
consequences, and if so, when? Is ambivalence also reflected at a 
more physical level? If so what type of physical reactions would that 
be? These are the questions I aimed to answer in my dissertation.

Main findings
This dissertation revolved around three questions. The 

first question concerned the basics of ambivalence and addressed 
the conflicted nature of ambivalence by focusing on the cognitive 
competition between opposing evaluations. The second question 
revolved around awareness as a factor in the extent to which 
ambivalence elicits negative feelings. Finally, the third question 
turned to the experience of ambivalence and sought to explore the 
relationship between ambivalence and our body. 

Chapter 2 investigated the mental processing that 
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accompanies ambivalence. Quite often in life, we encounter 
situations in which we are asked to take an evaluatively unequivocal 
stance toward an ambivalent topic. For instance, when we encounter 
a situation in which we are feel we have to decide whether we are 
for or against something, whether we like or dislike something. 
Usually, this is not an easy task. Reflecting this difficulty, research 
on the automatic activation effect has consistently found that for 
ambivalent attitude objects such evaluations take longer to be 
generated than evaluations on one-sided (or, univalent) attitude 
objects. These findings were then interpreted as tapping into one of 
the most fundamental aspects of ambivalence; the idea of conflicting 
evaluations (Bargh et al., 1992; van Harreveld et al., 2004). 

There is general consensus that a crucial characteristic 
of ambivalence is the simultaneously accessibility of conflicting 
evaluations. The activation of two (or more) associated evaluations 
inherently poses a problem when only one response can be given. 
Researchers have suggested that in this case, opposing evaluations 
will compete (Bargh et al., 1992). Even so, this theoretical notion 
of competition has never been tested empirically. Thus, albeit 
increased response times accompanying evaluations of ambivalent 
attitude objects have been interpreted post-hoc as supporting this 
idea (Bargh et al., 1992; van Harreveld et al., 2004), we cannot be 
sure what is happening above and beyond the fact that it takes more 
time. 

To investigate the processing of ambivalent attitude objects 
in more detail, people’s mouse trajectories were measured while 
they moved the mousepointer toward one of two response buttons, 
representing positivity or negativity, on a computer screen. This online 
measure exploits the fact that high-level associative information can 
activate pre-motor cortices (Cisek & Kalaska, 2010). This allowed 
measurement of evaluative competition by calculating the degree to 
which the curvature of the trajectory deviated toward the unselected 
response. It was hypothesized that, in line with earlier speculations 
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that cognitive competition between evaluations would be greater for 
ambivalent than for univalent attitude objects. 

Indeed it was found that ambivalent attitude objects gave rise 
to more competition compared to univalent attitude objects. This 
result was obtained for established as well as for relatively novel 
attitude objects and over different modes of presentation. As such, 
the findings in Chapter 2 provide direct support for an important 
assumption underlying the conceptualization of ambivalence. 

In Chapter 3 an equally fundamental aspect of ambivalence 
was explored: the experience of negative feelings as a result of 
ambivalence. Our reasoning here was based on the idea that 
ambivalence is an inherent inconsistency, a notion that has driven 
theorizing about the affective nature of ambivalence. Given the fact 
that people generally prefer consistency in their feelings, thoughts, 
and the world as a whole (Heider, 1946) ambivalence has been 
assumed to be unpleasant in nature. 

Investigating the assumption that unpleasantness 
accompanies ambivalence, researchers have explored the negative 
feelings associated with ambivalence, with differing results. On 
the one hand, racial ambivalence was found to be associated with 
negative mood (relative to no ambivalence, Hass et al., 1992). 
Research into responses to genetically modified foods also showed 
more negative responses to the degree that ambivalent attitude 
holders were more fearful, anxious, tense and angry (Nordgren 
et al., 2006). On the other hand however, research on intergroup 
ambivalence using arousal as a measure of discomfort found an 
inverse relationship between ambivalence and discomfort, such that 
people high in ambivalence had lower levels of arousal compared to 
those who were less ambivalent (Maio et al., 2001). 

These results suggest that sometimes ambivalence is 
unpleasant, but sometimes it is not. This makes intuitive sense. We 
hold a multitude of ambivalent attitudes and (fortunately) we do 
not feel bad about them all the time. Thus, the question arises when 
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ambivalence does cause negative feelings, and when it does not. 
Concerning the underlying aspect of choice that renders ambivalence 
uncomfortable, van Harreveld, van der Pligt and colleagues (2009) 
speculate that people must be “aware of their conflicting cognitions” 
(p. 48) in order for ambivalence to give rise to negative feelings. In 
Chapter 3 we explored this assumption by using a direct manipulation 
of awareness, such that we asked people to think about whether 
they were ambivalent. We found that a very simple manipulation 
of awareness was sufficient to elicit negative ambivalence-induced 
feelings. When ambivalent people think about how ambivalent they 
are, they experience more negative feelings than when they do not.

Chapter 4 focused on how the experience of ambivalence 
and our body movements are related. In this chapter we build on 
Chapter 2 in which we showed that competing evaluations cause 
competing motor movements and illustrated the intimate link 
between evaluations and the body. As such, these findings are in line 
with Darwin’s idea (1872) that attitudes are basically expressed in 
motor behaviors. Research building on this idea has shown this for a 
wide array of evaluations (e.g. Cacioppo et al., 986; Mehrabian, 1968; 
Petty & Wells, 1980) but has not examined conflicting evaluations, 
as is the case with ambivalence. Nevertheless, common language 
suggests that conflicting evaluations are often physically expressed. 
A multitude of examples in language describe ambivalence in terms 
of alternating movement and different sides (i.e. ‘wavering between 
two options). Thus, in Chapter 4 we set out to investigate whether 
these could actually reflect concrete physical experience (cf. Lakoff 
& Johnson, 1999). 

The result of Study 4.1 showed that indeed, people’s bodies 
tend to move more frequently from side to side when they are 
ambivalent than when they are not. To further explore the relation 
between bodily movements and ambivalence, we also explored the 
reverse question; i.e., can body movements influence the experience 
of ambivalence? Indeed, in Study 4.2 we found that when people 
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move from side to side when thinking about an ambivalent topic, 
the experience of ambivalence is enhanced. As such, side-to-side 
movement seems to be intimately linked to ambivalence, as it is 
both cause and consequence of the experience of ambivalence. 

In sum, this dissertation provides insight into the nature 
of ambivalence. First, ambivalence leads to cognitive competition 
between opposing evaluations. Second, ambivalence is particularly 
negative when people are aware of their evaluative conflict. Finally, 
the experience of ambivalence is related to specific patterns 
of movement. The findings of this dissertation also have some 
implications for research on ambivalence; to these we turn next. 

Implications for measuring ambivalence
Traditionally, attitudinal ambivalence is measured with self-

report measures. The measure of objective ambivalence aims to tap 
into the degree to which positive and negative evaluations exist 
regarding an attitude object and the degree to which they are in 
conflict. This is considered an indirect, formula based, measure. 

Measures of subjective ambivalence tap into the experience 
of ambivalence, or the degree to which attitude holders perceive 
their evaluations to be in conflict. As such, measures of subjective 
ambivalence are considered direct measures (Conner & Sparks, 2002; 
Jonas, Broemer, & Diehl, 2000, for a more extended explanation of 
these measures, also see Chapter 1). Both measures of subjective and 
objective ambivalence appear in different form in the literature on 
attitudinal ambivalence, but in general, they rely on self-reports (but 
see Mikulincer, Shaver, Bar-on, and Ein-dor, 2010, for an implicit 
measure of relational ambivalence). 

There are several considerations about the measurement of 
ambivalence that deserve attention. First, self-report measures of 
attitudes are likely to be sensitive to the salience of specific aspect 
of the attitude, and this may vary as a result of context (e.g. Jonas et 
al., 2000; Smith, Schwarz, Roberts, & Ubel, 2006; Strack, Martin, & 
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Schwarz, 1988; van der Pligt, de Vries, Manstead, & van Harreveld, 
2000). Consider for instance your attitude toward beer. You might 
hold both positive and negative evaluations concerning beer. Your 
positive evaluation, however, may be more salient to you when you 
are in a bar with your friends, whereas your negative evaluation may 
be more salient in the morning when you are frantically searching 
for an aspirin. Similarly, framing ambivalence in terms of indecision, 
conflict and mixed feelings, may render the negative aspects 
of evaluative conflict salient (see Chapter 3), whereas framing 
ambivalence in terms of balanced opinions may render more 
positive aspects salient (Maio et al., 2001). As such, these differences 
in salience are likely to influence both measures of objective and 
subjective ambivalence.

Related, both measures inherently rely on the degree of 
knowledge about, or insight in, ones own evaluations, which may 
not be complete or even accurate (Nisbett & Wilson, 1977). Especially 
the measure of objective ambivalence, in which participants are 
requested to evaluate the positive and negative evaluations separately, 
is quite demanding in this regard. It entails actively ignoring one 
aspect of the topic while assessing the other. It is questionable 
that people are actually able to reflect on their evaluations in this 
manner, for example because suppressing thoughts may even cause 
the suppressed thought to become more salient (Wegner, Schneider, 
Carter III, & White, 1987). 

Finally, assessing ambivalence per se may cause the construct to 
become salient and influence experience (in relation to ambivalence 
see Chapter 3, or for a general overview, see Schwarz, 1999). This 
concern seems to be most relevant in the context of subjective 
ambivalence measures, but also repeatedly asking people to report 
their evaluations may lead people to experience more ambivalence, 
again leading to a different experience. 

These are no trivial matters. Especially measures of subjective 
ambivalence are often used as a manipulation check in ambivalence 
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research (e.g. Newby-Clark et al., 2001; Nordgren et al., 2006; van 
Harreveld, Rutjens, et al., 2009; Roster & Richins, 2009) while the 
focus of the research lies in some other domain, such as affective 
responses or coping. Given the fact that coping responses are 
assumed to be a consequence of the negative affect caused by 
ambivalence, using self-report measures may amplify the results 
from such research (this is also related to the mere measurement 
effect, for a discussion on this topic, see Chapter 3). Additionally, 
measures of objective ambivalence may not really objectively reflect 
the degree to which people have positive and negative evaluations 
about a certain topic. 

A possible solution for such problems may lie in the use of 
measures that do not rely on self-report (or introspection). Some 
researchers used response times as indicators of activation of 
both negative and positive aspects of ambivalent attitudes (Petty, 
Tormala, Briñol, & Jarvis, 2006). As we have seen, however, response 
time measures cannot really capture the dynamic process that the 
experience of ambivalence is. Chapter 2 in this dissertation showed 
that minute arm movements could reliably distinguish between 
ambivalent and univalent stimuli. As a consequence, mouse 
trajectories reveal specific patterns for ambivalence vs. univalence. 
Such a measure, in which people only have to move their mouse 
toward a position on the computer screen, does not impose any 
demands on introspection regarding their ambivalence and may 
instead reflect the degree to which a concept is associated with 
opposing evaluations. In other words, the participant is not aware of 
the construct that is being assessed. 

Mouse trajectories may also be able to tell us more about 
ambivalence than mere activation or competition. Instead, the 
pattern of the trajectory can give us detailed information about the 
manner information processing (Freeman & Dale, 2012). As such, 
different patterns may be helpful in distinguishing different types 
of ambivalence. Intracomponent ambivalence refers to ambivalence 
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that is the result of conflicting cognitions (cognitive/cognitive 
conflict) or affective responses (affective/affective conflict) (van 
Harreveld, van der Pligt, et al., 2009). Intercomponent ambivalence 
or affective-cognitive ambivalence refers to ambivalence that is 
the result of a conflict between cognitions and affective responses 
(Lavine et al., 1998; Maio et al., 2000). In this dissertation we did 
not differentiate between different types of ambivalence (i.e. our 
ambivalence manipulations were not differentiated by whether they 
were cognitive or affective or both). A fine-grained measure like the 
Mousetracker, however, may be able to distinguish different types of 
processing for different types of conflict. As an example, cognitive-
cognitive conflict may yield continuous competition between 
evaluations indicating a single process, whereas affective-cognitive 
competition may result in bi-model distributions of response 
trajectories, indicating a dual-process. 

Thus, mouse trajectories could potentially offer an interesting 
way to unobtrusively measure ambivalence. Before employing such a 
measure, however, it is important to make sure that the trajectories 
are influenced by ambivalence only, to establish divergent validity. 
In this dissertation, the control conditions always consisted of 
manipulations that evoked relative univalence (i.e. one-sided 
evaluations) in our participants. This makes sense, as a univalent 
attitude consists of one-sided (compared to two-sided) evaluations. 
Other controls, such as neutral attitude objects (clothe hangers) or 
conflict between two attitudes (high-heeled shoes and sandals) might 
shed more light on the discriminatory value of mouse trajectories 
in measuring ambivalence. Possibly, neutral attitude objects show 
less complex mouse trajectories compared to ambivalent attitude 
objects, whereas conflict between two attitudes may yield more 
complex mouse trajectories compared to ambivalent attitudes. 

In a similar vain, experienced ambivalence can also be 
reflected in spontaneous body movement. Our work shows that 
thinking about an ambivalent topic results in shifts in body weight 
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from one side to the other. These movements have been shown to be 
reliably correlated with subjective measures of ambivalence. Thus, 
they reflect the degree to which the participant is experiencing 
ambivalence, without assessing the construct directly. As such, body 
movements could be explored as a possible way to assess subjective 
ambivalence.

Ambivalence is not just in your head
Although the idea of evaluative conflict such as ambivalence 

would seem a matter of the mind, we found that ambivalence extends 
its influence to the rest of the body. More specifically, it seems that 
the experience of ambivalence is related to different sides of our 
body. In Chapter 4 we saw that people literally move from side to 
side when they think about an ambivalent topic. As such, it seems 
that movement related to ambivalence takes place on the (mental) 
horizontal plane (i.e. from left to right and vice versa). 

We often use the horizontal plane in thought. Representing 
concepts on the horizontal dimension facilitates mental reasoning 
and provides processing efficiency (Chatterjee, 2011). In fact, 
our mind structures a multitude of opposing evaluations on the 
horizontal plane. Figures that are perceived to be more independent 
and in control, for instance, are placed more to the left in a frame, 
compared to figures who are not, who are placed to the right 
(Chatterjee, Southwood, & Basilico, 1999; Maass, Suitner, Favaretto, 
& Cignacchi, 2009). People tend to put big numbers to the right and 
smaller numbers to the left (Restle, 1970). Furthermore, people who 
are right-handed tend to place positive images in the rightward space 
and negative images in the leftward space (Casasanto, 2009). Time is 
also mapped from left to right, with the past being represented to the 
left and the future to the right side of the dimension (Lakens, Semin, 
& Garrido, 2011). The specific direction of the spatial representation 
is rather arbitrary and can be influenced by experience (e.g. writing 
and reading direction, handedness, Casasanto, 2009; Chatterjee, 
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2011; Maass et al., 2009). 
The mental representations of sides can in turn activate 

accompanying motor patterns. In essence this is consistent with the 
results of Chapter 2 where we provided the spatial representation of 
the opposing sides on the horizontal plane externally by presenting 
response buttons left and right on a computer screen. We observed 
that mouse trajectories revealed minute movements associated with 
the two opposing sides activated in the evaluation task. Horizontal 
mappings of opposing categories (such as positive and negative) 
however, can also occur spontaneously (Lakens, et al., 2011). 

Because ambivalent attitude objects activate opposing 
evaluations (de Liver et al., 2007), it may well be that people 
spontaneously represent these evaluations on the horizontal plane. 
In turn, people’s bodies respond to these opposing evaluations, 
causing the specific side-to-side movement observed in Study 4.1. 
Investigating the functionality of these types of movements could 
provide an interesting avenue for future research. 

If it is true, for instance, that the movement of the body has 
functional properties when considering ambivalence, restraining 
these movements may hinder people in resolving their ambivalence. 
This would be in accordance with research showing that processes 
in which body movement plays a role, can be seriously affected by 
limitations of those movements. When people, for instance, are 
not allowed to gesture while talking to a listener, they have more 
difficulty describing spatial content (Rauscher, Kraus, & Chen, 
1996). When people have to judge whether a sentence describing a 
rotational movement such as “Jane started the car” (clock-wise) is 
sensible, they are relatively slower to do so when their hand makes a 
rotational movement in the opposite direction (in this case; counter-
clockwise) compared to when they make a rotational movement in 
the same direction (in this case; clock-wise) (Zwaan & Taylor, 2006). 
Future research could test whether restraining body movement can 
impair subsequent evaluations or increase the experienced difficulty 
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of the mental process. 
The above speculations, however, seem to be at odds with our 

findings of Study 4.2. Here, it became clear that our body not only 
responds to, but also influences our experience of ambivalence and 
moving side-to-side caused people to experience more ambivalence. 
This suggests that body movement will not help resolve ambivalence 
at all, but in fact, will make things worse. 

This possible paradox may be resolved by considering that 
although the two findings mirror each other, they may operate on the 
basis of different processes. Whereas the experience of ambivalence 
may trigger functional responses such as moving from side to side 
in order to aid mental processing, body movements may influence 
experiences more on the experiential level through a process of 
bodily feedback. When people spontaneously move from side to side 
when they are ambivalent, this movement will become associated 
with the experience of ambivalence. Inducing the movement may 
signal that something is ambivalent on an experiential level, without 
increasing activation of underlying evaluations per se. 

Our findings concerning body movement and ambivalence 
may not be restricted to ambivalence and may have implications for 
research on decision-making. Ambivalence refers to the existence 
of positive and negative evaluations within one attitude object 
(e.g. “The pink pumps are pretty, but also very uncomfortable”) 
(Kaplan, 1972; Thompson et al., 1995), however, similar kinds 
of evaluative conflict can occur between attitude objects (e.g. 
“Should I buy the uncomfortable pumps or the more comfortable 
sandals?”). Other types of doubt and conflict may have comparable 
effects as ambivalence. When faced with such situations, side-to-
side movement may be a factor that can either help (by freeing up 
cognitive capacity) or hinder (by inducing feelings of doubt) when 
people have to decide under circumstances of doubt and conflict.
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Ambivalence and context
Experiences of ambivalence are strongly dependent on 

context. For instance, when opposing evaluations are made more 
accessible (Newby-Clark et al., 2002) people feel more ambivalent. 
Similarly, discomfort as a result of ambivalence is strongest in a 
context that demands a choice (van Harreveld, Rutjens, et al., 2009). 
Mode of thought in a particular moment has also been found to 
influence the experience of ambivalence. 

Construal level, for example, broadly refers to the level 
of abstraction of thought. When employing a low level construal, 
people think in a more concrete way, focus is more on the specifics 
of the situation, and information is unstructured. When employing 
a high level construal, people tend to focus more on the situation 
as a whole and the integration of the all the aspects. The act of 
writing, for instance, can be construed on a low level as typing in 
letters, or in a more abstract way as shaping thoughts into text. When 
people think about ambivalent attitudes at a low level of construal, 
the dissimilarities and oppositions become more apparent, and 
experiences of ambivalence are stronger (de Liver, 2007). All of 
these factors are external to the ambivalent attitude (i.e. they do not 
influence the evaluations per se) but do influence experiences of 
ambivalence. 

The findings in this dissertation can also be understood as 
contextual effects. In Chapter 3, for instance, we found that asking 
people about their ambivalence, influences subsequent affective 
responses. Thus, a context in which people become aware of their 
ambivalence increases the experience of negative feelings. In Study 
4.2 body movement increased ratings on the measure of subjective 
ambivalence. Here, the context demanded people to move from 
side to side, as such increasing their experience of ambivalence. 
Furthermore, in Chapter 2, people responded to a dichotomous 
choice (positive vs. negative). Such a choice situation provides a 
context in which both sides of the attitude are activated and salient, 
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leading to experiences of ambivalence. 

It’s the experience, stupid!
The experience of ambivalence plays a pivotal role in this 

dissertation. In most of the cases the experience of ambivalence 
is based on inconsistent underlying evaluations of positivity and 
negativity. But, as we have seen in Chapter 2, this is not always 
necessary. For instance, one could experience feelings of ambivalence 
when looking at a particular picture, while, when explicitly asked, 
the positive and negative thoughts are not in conflict at al.

Indeed, in Study 2.1 we saw that unfamiliar ambivalent 
attitude objects (i.e. images) did not differ from unfamiliar univalent 
attitude objects in terms of objective ambivalence. This means that 
the separate evaluations of positivity and negativity of the unfamiliar 
ambivalent attitude objects were no more in conflict with each other 
than the separate evaluations of positivity and negativity of the 
unfamiliar univalent attitude objects. Nevertheless, these unfamiliar 
ambivalent attitude objects did evoke stronger experiences of 
ambivalence than the unfamiliar univalent attitude objects. Thus, 
participants felt very ambivalent about these objects, but this was only 
reflected by their experience ambivalence, and not by the underlying 
evaluations. Moreover, the patterns of mental processing for these 
attitude objects were the same as those for attitude objects for which 
there were conflicting evaluations of positivity and negativity (i.e. 
abortion), suggesting that for this pattern, it is not necessary to 
have conflict between explicit positive and negative evaluations. 
Furthermore, ambivalent images of food showed different patterns 
in mental processing compared to other types of attitude objects, but 
self-report measures revealed that these images were experienced in 
the same way as other attitude objects (Study 2.2). 

In Chapter 3 it became clear that increasing the salience of 
ambivalence, or forcing people to look their internal conflict in the 
eye, is the cause of negative feelings accompanying ambivalence, 
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again underlining the importance of the subjective experience. 
Similarly, experiences of ambivalence were correlated with side-
to-side movements in Study 4.1 and such movements, in turn, 
influenced experiences of ambivalence in Study 4.2. 

If it is true that the experience of ambivalence is the most 
important variable in predicting effects of conflicting evaluations 
concerning an attitude object, is there still a role for objective 
ambivalence? Does it matter whether there are opposing evaluations 
in memory? Of course, it is easier to experience conflict about 
attitude objects about which people hold both negative and 
positive evaluations, but without the experience it has no effects 
and, moreover, objective ambivalence may not even be a stringent 
prerequisite. As stated above, even attitude objects that do not have 
strong links in memory can elicit experiences of ambivalence (Study 
2.1). Future research could investigate whether measures of objective 
ambivalence will predict effects of ambivalence above and beyond 
measures of subjective ambivalence that tap into the experience of 
ambivalence. 

The importance of the experience of ambivalence presents us 
with a Catch 22. In order to assess the influence of the experience 
of ambivalence, we need to measure experienced ambivalence. But, 
as we have seen, measuring experienced ambivalence influences its 
very nature. This underlines the importance of finding measures of 
the experience of ambivalence that do not rely on introspection and 
can measure it in an unobtrusive way. As discussed before, assessing 
body movement may provide a first step in developing such a 
measure, although other possibilities may also be explored. 

Recent theorizing has suggested that the experience of 
ambivalence is in essence an expectancy violation (Proulx, Inzlicht, 
& Harmon-Jones, 2012). An expectancy violation can be understood 
as an experience that is inconsistent with people’s beliefs or goals. 
Examples of expectancy violations are the experience of acting 
against one’s own beliefs (cognitive dissonance), lack of control over 
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outcomes (control threat) or the notion that we are mortal and shall 
one day die (mortality salience). 

Although these experiences have been investigated in many 
different paradigms, the authors argue that responses to these 
different types of expectancy violations can actually be understood 
in terms of a single motivational account. This motivational account 
states that because these inconsistencies trigger some form of 
negative arousal, they trigger similar coping responses. Ambivalence 
as well, can be understood as a violation of the general expectancy of 
people that their attitudes are either positive or negative. Viewed in 
this manner, ambivalence should not differ from other expectancy 
violations such as cognitive dissonance, control threat and mortality 
salience because all of these types of inconsistencies tend to lead to 
similar kinds of coping (Proulx et al., 2012). 

This parsimonious account explaining coping responses to a 
variety of phenomena is commendable. Nevertheless, even though 
different inconsistency violations cause similar coping strategies, this 
does not mean that all inconsistency violations can be considered 
similar. One solution to many problems does not necessarily mean 
there is only one problem. In fact, this dissertation shows that 
ambivalence causes some relatively specific consequences that do 
not necessarily overlap with other inconsistency violations. 

In Chapter 2, for instance, we found cognitive competition 
between evaluations as a result of ambivalence. This finding was 
predicted on the bases of the notion of cognitive conflict in the 
literature on ambivalence. As such, it is not necessarily so that these 
findings would also pertain to, for instance mortality salience, for 
which such an assumption does not exist. Furthermore, the physical 
responses to ambivalence, as described in Chapter 4 seem to be 
specific to ambivalence (or, other forms of doubt), but are hard to 
imagine as a result of, for instance, control threat. As such, these 
findings seem to set ambivalence apart from other inconsistency 
violations, for which these findings are less likely.



108

Concluding remarks
The work in this dissertation adds to the existing literature on 

ambivalence by researching evaluative conflict in an innovative way. 
It assesses consequences and antecedents of ambivalence on three 
fundamental levels: cognition, feeling, and behavior. Ambivalence in 
its basic form is competition between evaluations and the subjective 
experience that accompanies it is expressed in feelings and body 
movements. The degree to which this happens seems to be largely 
dependent on context. By investigating this topic I hope to have 
shed more light on the way we experience evaluative conflict and 
ways in which to research it. 
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Summary

This dissertation began with the observation that in life, 
things are not always black or white. Instead, quite often, 
they are both. As people go about their lives, they encounter 
many instances that give rise not only to positive, but also 

to negative evaluations. A hamburger, for instance, can elicit positive 
evaluations pertaining to its tastiness and negative evaluations 
pertaining to its unhealthy characteristics at the same time. The 
simultaneous occurrence of both positive and negative evaluations 
about the same topic is what we call ambivalence. 

Ambivalence is not a rare event. Au contraire, in daily life 
we are constantly confronted with situations and issues that have 
both positive and negative sides to them. These are topics about 
which we may feel conflicted, torn and mixed, in short: ambivalent. 
Examples of topics that we can be ambivalent about are fast-food, 
abortion, marriage, eating meat, euthanasia, ourselves, love, 
smoking and alcohol, to name but a few.  The list of topics we can 
feel ambivalent about is seemingly endless, the only proviso being 
that the evaluations associated with these topics are strong and both 
positive and negative. As such, ambivalence is an ubiquitous part of 
daily life. The current dissertation aimed to shed light on some of 
the most fundamental aspects of ambivalence, namely it’s cognitive, 
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affective and physical consequences. 
The first fundamental aspect of ambivalence under 

investigation concerned the cognitive dynamics that underlie 
evaluative conflict. What happens when we encounter an ambivalent 
object? Many scholars have speculated that ambivalence activates 
both positive and negative evaluations and that these evaluations 
are in conflict with each other until the system settles into 
equilibrium.  To date, however, this idea was not tested empirically. 
Resolving this gap between theory and data, this dissertation has 
provided empirical evidence that indeed, both positive and negative 
evaluations are activated simultaneously when people have to 
evaluate an ambivalent topic (Chapter 2). 

A second fundamental aspect of ambivalence that we 
investigated concerned its association with negative feelings. 
Ambivalence is an inherent inconsistency (i.e. it associated with 
opposing evaluations) and because people in general prefer 
consistencies, ambivalence has always been presumed to elicit 
negative feelings. However, previous research on ambivalence and 
negative feelings provided mixed results, suggesting that people do 
not feel bad about being ambivalent all the time. Instead, it is more 
likely that under certain conditions ambivalence feels bad whereas 
in others it does not. In this dissertation we identified one of these 
conditions for ambivalence to feel bad, namely conflict salience. 
Conflict salience refers to the degree to which people are aware that 
they are ambivalent about a certain topic. Our work shows that 
when people know that they are conflicted, they experience negative 
feelings as a result of their ambivalence. However, when they do not 
think about how conflicted they are, ambivalence does not cause 
negative feelings (Chapter 3).  

Apart from affective consequences, ambivalence also affects 
us in an even more fundamental way, namely on the physical level. 
Mirroring the way people often talk about their experience of 
ambivalence (i.e. “wavering between opinions”), our work reveals 
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that people literally move more from side to side when they are 
ambivalent. In fact, this association is so strong, that when people 
move from side while thinking about an ambivalent topic, their 
experiences of ambivalence will be intensified. 

Taken together, the work in this dissertation sheds new light 
on the nature of ambivalence. Additionally, it offers new methods of 
measuring ambivalence by introducing online measures of activation 
and conflict and measures of body movement to assess degree of 
ambivalence. As such, this dissertation adds to our understanding 
of what it means to experience ambivalence, on a cognitive, affective 
and physical level. 
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Samenvatting

Sommige dingen in het leven zijn niet gewoon zwart 
of wit, goed of slecht, leuk of stom. Sommige dingen 
zijn allebei. Een hamburger bijvoorbeeld, kan zowel 
positieve als negatieve gevoelens en gedachten oproepen. 

Positief omdat een hamburger lekker is, maar tegelijkertijd 
negatief omdat een hamburger dikmakend is. Het tegelijkertijd 
hebben van zowel positieve als negatieve gedachten en gevoelens 
over één en hetzelfde onderwerp noemen we ambivalentie. 

Ambivalentie is niet zeldzaam. In tegendeel, in het 
dagelijks leven worden we continu geconfronteerd met situaties en 
onderwerpen die zowel positieve als negatieve kanten hebben. Dit 
zijn onderwerpen waarover we ons geconflicteerd, verscheurd en 
gemengd voelen, ofwel: ambivalent. We kunnen ons ambivalent 
voelen over fastfood, abortus, trouwen, vlees eten, euthanasie, 
onszelf, roken en alcohol, om maar een paar voorbeelden te noemen. 
De hoeveelheid onderwerpen waarover we ons ambivalent kunnen 
voelen is bijkans eindeloos, de enige voorwaarde is dat de evaluaties 
die we hebben bij het onderwerp zowel positief als negatief zijn, en 
dat ze sterk zijn. Deze alomtegenwoordigheid maakt ambivalentie 
een belangrijke onderdeel van het dagelijks leven. Het doel van 
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dit proefschrift was om licht te werpen op de meest fundamentele 
aspecten van ambivalentie, meer specifiek: de cognitieve, 
affectieve en fysieke consequenties van evaluatief conflict. 

Het eerste aspect van ambivalentie dat we onderzochten 
is de cognitieve dynamiek van evaluatief conflict. Wat gebeurt er 
wanneer we geconfronteerd worden met iets waar we ambivalent 
over zijn? Meerdere onderzoekers hebben gespeculeerd dat 
ambivalente onderwerpen (of objecten, of stimuli of situaties) 
tegelijkertijd positieve en negatieve evaluaties activeren 
in ons brein en dat deze evaluaties met elkaar in conflict 
zijn tot het systeem tot een equilibrium komt. Dit idee was 
echter nog niet eerder empirisch getoetst. In dit proefschrift 
laten we zien dat dit idee klopt. Ambivalente onderwerpen 
activeren inderdaad zowel positieve als negatieve evaluaties 
tegelijkertijd als mensen een evaluatie moeten geven (Chapter 2). 

Het tweede aspect van ambivalentie dat we onderzochten 
had te maken met de associatie tussen ambivalentie en negatieve 
gevoelens. Ambivalentie is een inherente inconsistentie (het is 
immers geassocieerd met zowel positieve als negatieve evaluaties) 
en omdat mensen nu eenmaal niet houden van inconsistenties 
ligt het in de lijn der verwachting dat ambivalentie dus zorgt 
voor negatieve gevoelens. Echter, eerder onderzoek was niet 
sluitend hierover: soms leidde ambivalentie wel tot negatieve 
gevoelens, maar soms ook niet. Het ligt dus meer voor de hand dat 
ambivalentie onder bepaalde omstandigheden leidt tot negatieve 
gevoelens.  In dit proefschrift onderzochten we één van die 
omstandigheden: conflict saillantie. Conflict saillantie  is de 
mate waarin iemand zich bewust is van het conflict tussen zijn 
of haar eigen evaluaties over een bepaald onderwerp (of object, 
of ding, of situatie, of persoon). Ons werk laat zien dat wanneer 
mensen nadenken over  het feit dat ze conflicterende gevoelens en 
gedachten hebben, ze meer negatieve gevoelens ervaren als gevolg 
van hun ambivalentie. Echter, als mensen daar minder mee bezig 
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zijn, zorgt ambivalentie niet voor negatieve gevoelens (Chapter 3).  
Behalve op het affectieve niveau, beïnvloedt ambivalentie ons 

ook nog op een nog fundamentelere manier, namelijk fysiek. Parallel 
aan de manier waarop mensen vaak praten over hun ambivalente 
ervaringen (bijvoorbeeld: “hinken op twee gedachten”) laat ons werk 
zien dat mensen letterlijk wiebelen (hun gewicht verplaatsen van 
één kan van het lichaam naar de andere) wanneer ze zich ambivalent 
voelen. Deze relatie is zodanig dat wanneer mensen van links naar 
rechts laten bewegen, hun ambivalente gevoelens sterker worden.  

Samenvattend werpt het werk in dit proefschrift nieuw 
licht op de aard van ambivalentie. Daarbij biedt het nieuwe 
manieren om ambivalentie te onderzoeken, zoals een continue 
maat van activatie en conflict en lichaamsbeweging om de 
mate van ambivalentie te meten.  Samengenomen draagt 
dit proefschrift bij aan ons begrip van wat het betekent om 
ambivalent te zijn, op cognitief, affectief en fysiek niveau. 
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