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Abstract

When humans encounter attitude objects (e.g., other people, objects, or constructs), they
evaluate them. Often, these evaluations are based on attitudes. Whereas most research focuses
on univalent (i.e., only positive or only negative) attitude formation, little research exists on
ambivalent (i.e., simultaneously positive and negative) attitude formation. Following a
general introduction into ambivalence, I present three original manuscripts investigating
ambivalent attitude formation. The first manuscript addresses ambivalent attitude formation
from previously univalent attitudes. The results indicate that responding to a univalent attitude
object incongruently leads to ambivalence measured via mouse tracking but not ambivalence
measured via self-report. The second manuscript addresses whether the same number of
positive and negative statements presented block-wise in an impression formation task leads
to ambivalence. The third manuscript also used an impression formation task and addresses
the question of whether randomly presenting the same number of positive and negative
statements leads to ambivalence. Additionally, the effect of block size of the same valent
statements is investigated. The results of the last two manuscripts indicate that presenting all
statements of one valence and then all statements of the opposite valence leads to
ambivalence measured via self-report and mouse tracking. Finally, I discuss implications for

attitude theory and research as well as future research directions.
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Introduction

In 1935, Allport declared attitudes as “the most distinctive and indispensable concept
in contemporary social psychology” (p. 798). Attitudes are often conceptualized as bipolar
and unidimensional (Ferguson & Fukukura, 2012). For example, Fazio (1986) defines
attitudes as a unidimensional summary evaluation of a stimulus. According to this definition,
attitudes can be univalent positive (i.e., only positive), univalent negative (i.e., only negative),
or neutral (i.e., neither negative nor positive). However, the world surrounding us is not black
or white, good or bad, positive or negative. Many things can have positive and negative
aspects, and research has demonstrated that people can simultaneously have strong positive
and strong negative associations towards the same attitude object (e.g., Thompson et al.,
1995). This is usually called ambivalence (van Harreveld et al., 2015). People can be
ambivalent to, for example, unhealthy food (Norris et al., 2019), meat (Buttlar et al., 2023),
plastic (Hahn et al., 2021), physical exercise (Sparks et al., 2004), water pipe use (Mays et al.,
2020), drug use (Hohman et al., 2014), organ donation (Contiero & Wilson, 2019), or
romantic relationships (Zoppolat et al., 2023). The emerging field of ambivalence research
focuses on the affective, cognitive, and behavioral consequences of ambivalence (van
Harreveld et al., 2015). For example, research shows that people procrastinate and postpone
decisions regarding an ambivalent object (van Harreveld, van der Pligt, et al., 2009), people
use biased information processing (Nordgren et al., 2006), or compensatory order perception
like increased conspiracy belief to resolve ambivalence (van Harreveld et al., 2014).
Additionally, higher ambivalence has been associated with lower well-being (Zoppolat et al.,
2023). However, the central question of how ambivalent attitudes form has received little

attention in previous research.

To close this research gap, the dissertation at hand aims to investigate ambivalent
attitude formation. Therefore, I will first define ambivalence, distinguish it from other

constructs, and describe how ambivalence has been measured in previous research. Next, |
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will highlight the basic assumption of many attitude models, introduce the Meta-cognitive
Model of Attitudes (Petty et al., 2007), and review previous research on ambivalent attitude
formation. Based on this, I will present three manuscripts empirically investigating
ambivalent attitude formation. Finally, I will summarize the results and highlight implications

and directions for future research.

Defining Ambivalence

To understand ambivalent attitude formation, it is crucial to understand what
ambivalence is. Even though different definitions of ambivalence exist (e.g., Eagly &
Chaiken, 1993; Gardner, 1987; Thompson et al., 1995; Wegener et al., 1995), they all have
two distinctive features in common: (1) an ambivalent attitude object is associated with
positive and negative aspects, and (2) these aspects can but do not have to be simultaneously
relevant (van Harreveld et al., 2015). The first feature of the associative structure is referred to
as structural (Berger et al., 2019), objective (van Harreveld et al., 2015), or potential
ambivalence (Kaplan, 1972; van Harreveld, van der Pligt, et al., 2009). The positive and
negative associations can result from conflicting affective reactions or conflicting cognitions
(i.e., intracomponent ambivalence) or conflicting affective reactions and cognitions (i.e.,

intercomponent ambivalence; van Harreveld et al., 2009).

The second feature is referred to as subjective (Priester & Petty, 1996, 2001; van
Harreveld et al., 2015) or felt ambivalence (van Harreveld, van der Pligt, et al., 2009). Felt
ambivalence emerges when an attitude object’s positive and negative associations are
simultaneously salient. Specifically, felt ambivalence is the experienced conflict resulting
from the positive and negative associations (Priester & Petty, 1996). Theory proposes that
potential ambivalence can exist without eliciting felt ambivalence, but felt ambivalence can
not exist without potential ambivalence (van Harreveld et al., 2015; van Harreveld, van der

Pligt, et al., 2009). The fundamental question in ambivalent attitude formation research
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pertains to potential ambivalence. That is, how does an attitude object gain positive and

negative associations.

Distinguishing Ambivalence From Other Constructs

Even though ambivalence and ambiguity are often used synonymously in everyday
life, there are significant differences. Ambiguity describes a state where an attitude object
cannot be categorized because of a lack of cues (Budner, 1962). This lack of cues can be due
to the novelty of the object or when different cues lead to different interpretations (Budner,
1962). For example, the word ‘bat’ is ambiguous. Without any other cues, ‘bat’ cannot be
clearly categorized. On the one hand, a ‘bat’ can be a piece of sports equipment. On the other
hand, a ‘bat’ can be a nocturnal animal. Without cues that indicate sport or animal, ‘bat’ can
not be clearly categorized. Additionally, when something is ambiguous, people know they are
missing information (Ghirardato et al., 2004). In contrast, people struggle to categorize
ambivalent attitude objects because they are associated with positive and negative aspects
(e.g., Eagly & Chaiken, 1993; Kaplan, 1972; Wegener et al., 1995) and not due to lack of

information.

Another concept that is related to ambivalence is dissonance. Ambivalence, as well as
dissonance, should lead to discomfort (Festinger, 1957). However, dissonance has been
conceptualized as inconsistency between two cognitions (Gawronski, 2012). Specifically,
Festinger (1957) proposed that two cognitions are dissonant if one is the opposite of the other.
Additionally, dissonance has been conceptualized as post-decisional, whereas ambivalence is
pre-decisional (van Harreveld, Rutjens, et al., 2009). Furthermore, ambivalence can be caused
by conflicting cognitions but also between conflicting affective reactions or between

cognitions and affective reactions (van Harreveld, van der Pligt, et al., 2009).

Lastly, ambivalence must be distinguished from neutrality. Because neutrality is

characterized by neither strong positive nor strong negative associations (Cacioppo et al.,
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1997), neutrality never leads to the experience of conflict. In contrast, ambivalence is
characterized by simultaneously strong positive and strong negative associations and can lead

to conflict (e.g., van Harreveld et al., 2015; van Harreveld, van der Pligt, et al., 2009).

Determining Ambivalence

Even though the differentiation between ambivalence and neutrality is essential, these
attitudes can not be distinguished by the often-used bipolar valence scale to measure attitude
(Cacioppo et al., 1997; Kaplan, 1972). On a bipolar valence scale from negative to positive, a
rating in the middle of the scale might indicate neutrality, but it might also indicate
ambivalence. To overcome this limitation, potential ambivalence has been captured by
measuring positivity and negativity separately with unipolar scales (Kaplan, 1972; Thompson
et al., 1995). Based on the definition of ambivalence as simultaneously strong positive and
negative associations, the higher the potential ambivalence, the higher the positivity and
negativity rating. Often, these ratings are combined into an index. The Similarity Intesinty
Model Index (SIM-Index) is recommended (Thompson et al., 1995). This SIM-Index corrects
the intensity of the components (i.e., [Positivity + Negativity]/2) by the polarization (i.e.,
|Positivity — Negativity|). Hence, ambivalence is high intensity and low polarizations (i.e.,
high ratings on the positivity and negativity scale). Even though neutrality also results in low
polarization, neutrality is also characterized by low intensity (i.e., low ratings on the positivity
and negativity scale). Finally, univalence is characterized by high intensity and high

polarization (i.e., high ratings on one of the scales and low ratings on the other scale).

Felt ambivalence has previously been measured consistently with the tripartite model
of attitudes (Ostrom, 1969). That is, people indicated how mixed (i.e., cognitive component),
indecisive (i.e., behavioral component), and conflicted (i.e., affective component) they feel
(Priester & Petty, 1996). Additionally, a one-item version measuring mixed thoughts and/or

feelings regarding the object has previously been used (Schneider et al., 2015; Schneider &
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Mattes, 2021). Whereas ambivalent attitude objects lead to high ratings in felt ambivalence,

univalence, and neutrality lead to low ratings.

In contrast to the previously described direct self-reported attitude measures, there are
also indirect measures. Some indirect measures have also been called implicit measures (Van
Dessel et al., 2020). However, what they measure is often unclear (e.g., traits or states,
conscious or unconscious representation; e.g., Brownstein et al., 2019). Hence, it has been
proposed to classify these measures as indirect measures and describe them on a behavioral
level (Van Dessel et al., 2020). For reasons of consistency, I will use the term direct measure
for self-report measures or measures that have been described as deliberate or explicit.
Additionally, I will consistently use the term indirect measure for measures described as

automatic or implicit.

Similar to direct self-report measures, indirect attitude measures struggle to
differentiate neutrality and ambivalence. There are two indirect measures validated to capture
ambivalence. First, there is the Ambivalent Primes Paradigm (Berger et al., 2019). This
method is based on the classic Evaluative Priming Paradigm (Fazio et al., 1986). The basic
assumption is that if a preceding stimulus (i.e., prime) has the same valence as the target
stimulus (i.e., congruent trial), reaction times should be faster than when the prime has the
opposing valence as the target stimulus (i.e., incongruent trial). The basic idea of the
Ambivalent Primes Paradigm is that confrontation with an ambivalent attitude object leads to
activation of the positive and negative associations. Therefore, reaction times in trials with an
ambivalent prime are slower than when the valence of the prime and target are the same
(Berger et al., 2019). However, this paradigm sometimes fails to show the basic effect of
faster reaction times in congruent compared to incongruent trials, let alone capture

ambivalence (see Berger, 2020 Section IV - Experiment 1).
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The second validated indirect ambivalence measure is mouse tracking (Schneider et
al., 2015; Schneider & Mattes, 2021). Mouse tracking uses the fact that the opposing
associations are salient when people have to evaluate the ambivalent attitude object. Precisely,
in a mouse tracking task to capture ambivalence, people categorize an ambivalent attitude
object as positive or negative. Because people have to decide on this task, they should
experience conflict as the positive and negative aspects should be salient. Hence, the
trajectory of the mouse response to an ambivalent attitude object should have more pull to the
non-chosen response than the trajectory of the mouse response to a univalent attitude object.
Mouse tracking has previously been used as an ambivalence measure (Buttlar et al., 2021;
Buttlar & Walther, 2018; Hahn et al., 2021), is considered a valid measure of ambivalence
(e.g., Schneider & Mattes, 2021; Sipild et al., 2018), and can differentiate between
ambivalent, neutral and univalent attitude objects (Schneider et al., 2015; Schneider & Mattes,
2021). In contrast to the self-reported measures which are influenced by introspection,
ambivalence measured via mouse tracking should not be influenced as strongly by this as

direct measures (Schneider et al., 2015).

Basic Assumption of many Attitude Models

The content of attitude models ranges from how attitudes form and change (Petty et
al., 2007), to what their structure is (Dalege et al., 2018), to how they influence behavior
(Fazio, 1990). However, a lot of attitude models propose that attitude objects are represented
as associative structures in memory (Dalege et al., 2018; Fazio, 1990; Gawronski &
Bodenhausen, 2006; McConnell & Rydell, 2014; Petty et al., 2007). Each attitude model
makes specific assumptions. For example, whether a summary evaluation is stored in memory
(e.g., Fazio, 2007) or every single evaluative element (Dalege et al., 2018), or if the link
between the attitude object and the evaluative element is merely associative (Gawronski &

Bodenhausen, 2006) or an interaction (Dalege et al., 2018). However, many attitude objects
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have the same basic assumption in common. That is, the assumption that an attitude object has
an associative structure in memory (see Figure 1 Panel A). Given that people hold ambivalent
attitudes to objects that have positive and negative aspects, an attitude object that is associated
with positive and negative elements should elicit ambivalence (Dalege et al., 2016; see Figure
1 Panel B). Therefore, adding an inconsistent association to a univalent attitude object might
be the minimum requirement for ambivalence. Hence, adding a negative association to a
univalent positive attitude object (see Figure 1 Panel C) or adding a positive association to a

univalent negative attitude object (see Figure 1 Panel D) should lead to ambivalence.

Figure 1

Depiction of Associative Attitude Structures in Memory

A B C D
|" .‘:I
hY s
. v \
i f \
| |
\ /,
| _.' | |
/ ., \\____ e '\___/"
b f A
| | | JI
Mg el Aoy

Note. The black circle is the attitude object, green circles are positive evaluative elements, red
circles are negative evaluative elements, black lines connecting the circles indicate
associaiton. Panel A depicts a univalent attitude, panel B depicts an ambivalent attitude. Panel
C depicts an ambivalent attitude when an association with a negative evaluative element is
added to a univalent positive attitude, and Panel D depicts an ambivalent attitude when an

association with a positive evaluative element is added to a univalent negative attitude.
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The Meta-Cognitive Model (MCM) of Attitudes (Petty et al., 2007)

The MCM was developed to explain the discrepancy between direct and indirect
attitude measures following attitude change manipulation (Petty & Brifiol, 2006). Like many
other attitude models (Dalege et al., 2018; Fazio, 1990; Gawronski & Bodenhausen, 2006;
McConnell & Rydell, 2014), the basic assumption is that an attitude object has evaluative
associations in memory. These evaluative associations can be global (e.g., negative) or more
specific (e.g., intelligent), and they can be of opposing valence (Petty et al., 2007). Hence,
according to the MCM, an attitude object can have positive and negative evaluative

associations. For example, your colleague Alex can be funny and disorganized.

Going beyond other attitude models (Dalege et al., 2018; Fazio, 1990; Gawronski &
Bodenhausen, 2006; McConnell & Rydell, 2014), the MCM proposes that the evaluative
associations can be linked to validating meta-cognitions (e.g., true/false, yes/no, accept/reject;
see Figure 2 Panel A). If there is no validity information, it is expected to be true (Petty et al.,
2012). Not only can the validity information come from consistency analysis (i.e., validity
tag), but it can also be indicated by other factors like ease of retrieval or confidence. Because
retrieving the validity information is effortful and takes time, it only influences direct but not
indirect attitude measures (Petty et al., 2007). Whereas the validity information is irrelevant
when an attitude object has only evaluative associations of one valence, it is relevant when an

attitude object has evaluative associations of opposing valence.

If an attitude object has positive and negative evaluative associations, there are two
possible cases: (1) same validity information (Figure 2 Panel B) or (2) opposing validity
information (Figure 2 Panel C). In the first case, when the validity information of the positive
and negative associations is the same (e.g., both true or both false), then direct and indirect
attitude measures should indicate ambivalence. However, the MCM also proposes that

validity information can influence direct attitude measures like potential and felt ambivalence
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differently. That is when the validity information is not due to consistency analysis but
through doubt. For example, if the information of one valence is from a credible source and
the information of the opposing valence is from a noncredible source. In this case, neither
evaluative association would be rejected, leading to potential ambivalence. However, because
one information has higher credibility, felt ambivalence would be lower than when

information had the same credibility (DeMarree et al., 2015; Petty et al., 2012).

Figure 2

Depiction of the Associative Structure in Memory as Predicted by the Meta-cognitive Model

of Attitudes (Petty et al., 2007)

Y

P _/x
%
N

Note. The black circle is the attitude object, the green circles indicate positive evaluative
elements, and the red circles indicate negative evaluative elements. Check marks indicate that
the evaluative association is true, and cross indicates that the evaluative association is false.
Black lines indicate the link between the stored information. Panel A depicts a univalent
positive attitude with differing validity information. Panel B depicts an ambivalent attitude
that should result in ambivalence on direct and indirect attitude measures. Panel C depicts an

ambivalent attitude that results in ambivalence on indirect but not direct attitude measures.
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The second possible case is when the validity information of the positive and negative
associations is opposing (e.g., one true and one false). In this case, the indirect attitude
measure should indicate ambivalence, and the direct attitude measure should indicate
univalence. For example, when someone has a negative attitude toward flu vaccination, but
receives information about the benefits of flu vaccination. There are two possibilities. First,
the old attitude is rejected (e.g., negative aspects of flu vaccination), and the new attitude is
endorsed (e.g., benefits of flu vaccination). According to the MCM, the old evaluative
association remains. However, it is tagged as false. Hence, indirect attitude measures should
indicate ambivalence because the attitude object has evaluative associations of opposing
valence. In contrast, there should not be ambivalence in direct attitude measures, as the
validity information is retrieved (i.e., the old attitude is rejected). In this case, the direct
attitude measures depict attitude change faster than the indirect attitude measures. This
particular case of the MCM is called “past attitudes are still there’ and is supported by
empirical results (Petty et al., 2006). The second possibility is that the new evaluative
associations are rejected (e.g., benefits of flu vaccination), and the old evaluative associations
are still endorsed (e.g., negative aspects of flu vaccination). In this case, the indirect attitude

measures depict change before the direct attitude measures.

In sum, the MCM surpasses other attitude models because it explicitly acknowledges
ambivalent attitudes and predicts when and why direct and indirect attitude measures
dissociate. Whereas the ‘past attitudes are still there’ case (Petty et al., 2006) and the influence
of credibility on felt ambivalence (DeMarree et al., 2015) has been empirically tested and
supported, the basic assumption that attitude objects that have opposing evaluative
associations with the same validity information lead to ambivalence on direct and indirect
attitude measures has yet to be tested. These opposing evaluative associations can either be
formed consecutively (e.g., first positive evaluative associations and then negative evaluative

associations) or interspersed (e.g., randomly intermixed). Hence, blocked as well as
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interspersed presentation of opposing information without any indication of different validity

information should lead to ambivalence on direct and indirect attitude measures.

Evidence for Ambivalent Attitude Formation

Research that explains attitude formation often without cues on validity information is
Evaluative Conditioning (EC) research. In a typical EC procedure, a neutral stimulus (CS) is
repeatedly paired with one stimulus or multiple stimuli of the same valence (US; for reviews,
see De Houwer et al., 2001; Walther et al., 2005). Through this repeated co-occurrence, the
CS gains the valence of the paired stimulus (De Houwer, 2007). For instance, a neutral picture
(i.e., CS) will be evaluated more positively after it has been repeatedly paired with a positive
picture or multiple positive pictures (i.e., US). Not only can pictures be used as stimuli, but
EC has been shown with visual, verbal, taste, auditory, or odor US (for a meta-analysis, see
Hofmann et al., 2010). Because the CS are merely paired with the US, validity information for

all stimuli should be the same.

The MCM (Petty et al., 2007) would predict ambivalence when a CS is paired with
positive and negative US. Indeed, Glaser et al. (2018) repeatedly paired a CS with a
compound US of a positive and negative picture. They found evidence for potential and felt
ambivalence. However, when they corrected for multiple comparisons, some critical
comparisons did not reach significance. Similarly, Berger (2020) found weak evidence for
ambivalent attitude formation if a CS was paired with a positive and a negative US picture.
Additionally, evidence for ambivalent attitude formation was more substantial when one US
was visual (i.e., a picture) and one US was auditive (i.e., a sound). However, even when there
was relatively strong evidence for ambivalence in direct attitude measures, there was limited

evidence for ambivalence in indirect attitude measures.

Further evidence that pairing positive and negative aspects with an attitude object

leads to ambivalence is brought forward by Béna et al. (2023). In their studies, they used
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relational EC procedures. In relational EC, the CS is not merely paired with the US, but the
relation between the CS and the US is specified. For example, a CS starts/causes/loves/loathes
a US. Béna et al. (2023) demonstrated that a CS that loathed or prevented a positive US
elicited higher felt ambivalence than a CS that loathed or prevented a negative US. On

indirect attitude measures, the evidence for ambivalence was inconsistent.

Similarly to relational EC, impression formation paradigms pair a name or a picture of
a target individual (i.e., CS) with information about this individual (i.e., US). For example,
Priester and Petty (1996) used an impression formation paradigm to systematically investigate
the influence of the amount of positive and negative information. They found that felt

ambivalence increased with the amount of counter-attitudinal information.

In sum, evidence for the MCM (Petty et al., 2007) prediction that attitude objects with
positive and negative evaluative associations with the same validity information lead to
ambivalence on direct and indirect attitude measures is mixed. There are four major critiques
of previous research. First, the interpretation and comparison of the research results are
impaired as some studies only measure felt ambivalence but not potential ambivalence (Béna
et al., 2023). Even though potential ambivalence should be a prerequisite for felt ambivalence,
the correlation between potential and felt ambivalence is moderate (e.g., range of rs = .36 -
.52; Priester & Petty, 1996). Because felt ambivalence can be influenced by situational (e.g.,
Nohlen et al., 2016) and personality (e.g., Newby-Clark et al., 2002) factors, it is not clear if
an ambivalent attitude is formed when only felt ambivalence is measured. Second, some
studies only use direct measures (Glaser et al., 2018; Priester & Petty, 1996). Based on the
assumptions of the MCM (Petty et al., 2007), it is possible that the direct measures do not
indicate ambivalence, but the indirect measures indicate ambivalence. Additionally, direct
measures can be influenced by the introspective ability of the respondent (Schneider et al.,

2015). Hence, only using direct measures might lead to the oversight of ambivalence. Third,
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some studies use unvalidated indirect measures (Glaser et al., 2018) or indirect measures with
poor reliability (Berger, 2020). Without validation of a measurement instrument, it is unclear
what it measures. Furthermore, even some validated indirect ambivalence measures might be
unreliable. For instance, previous studies used the Ambivalent Primes Paradigm as indirect
measure (Berger, 2020). Fourth, some stimuli used as US in conditioning studies (Berger,
2020; Glaser et al., 2018) might inherently be ambivalent (Schneider et al., 2016). Therefore,
the interpretation of these study results is limited, as the effects might not be due to the
pairing of a neutral stimulus with a positive and negative stimulus but due to the pairing of a
neutral stimulus with a univalent and an ambivalent stimulus. In sum, a systematic

investigation of ambivalent attitude formation using direct and indirect measures is missing.

The Present Dissertation

To overcome this research gap, I will present the studies I conducted during my PhD,
systematically investigating the formation of ambivalent attitudes. On the assumption that an
attitude object has an underlying associative structure (Dalege et al., 2018; Fazio, 1990;
Gawronski & Bodenhausen, 2006; McConnell & Rydell, 2014; Petty et al., 2007), the studies
in the first manuscript, test the idea that adding an unaligned association (i.e., counter-
attitudinal association) to a mostly aligned attitude (i.e., univalent attitude) leads to
ambivalence. Because attitude elements can include behavior (Dalege et al., 2016), attitude-

inconsistent behavior should result in an unaligned association and, therefore, in ambivalence.

The second and third manuscripts are based on the predictions of the MCM (Petty et
al., 2007). Specifically, in the second manuscript, the procedure is kept close to other studies
testing the prediction of the MCM (Petty et al., 2006). That is, the opposing information is
presented blockwise. Additionally, the opposing information is presented without any
indication of validity information. Therefore, direct and indirect attitude measures should

indicate ambivalence. The third manuscript presents a stricter test of the MCM’s prediction
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that attitude objects associated with positive and negative information and the same validity
information lead to ambivalence on direct and indirect attitude measures (Petty et al., 2007).
That is, the first two studies of this manuscript compare interspersed information presentation
to univalent control conditions, and the third study systematically tests the influence of block-
size of information presentation (i.e., interspersed vs. different block-sizes) on direct and

indirect attitude measures.

Original Manuscripts

The original manuscripts are the basis of this dissertation. Every manuscript can be
viewed as a standalone and thus has its own introduction, discussion, and references. The

manuscripts are presented in the order they are discussed in the present thesis.
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Abstract

Attitudes are a crucial construct because they are a major predictor of behavior. However,
attitudes go well beyond simple liking and disliking (i.e., univalence). Research and
introspection suggest that attitudes can be simultaneously positive and negative (i.e.,
ambivalent). While there is evidence of the consequences of ambivalence, little is known
about the necessary and sufficient conditions that produce attitudinal ambivalence. In a
forced-choice paradigm, participants were forced to respond incongruently (e.g., negative to a
positive picture) and congruently (e.g., positive to a positive picture) to different univalent
pictures. Then, ambivalence towards all pictures was measured using mouse tracking. In the
four studies, we found that ambivalence was greater towards pictures from the incongruent
block than those from the congruent block. We find evidence that this effect is independent of
the induction method (i.e., button press vs. mouse tracking), valence, and picture content (i.e.,
human vs. animal). However, we failed to find evidence for ambivalence measured via self-

report. We discuss possible explanations and avenues for future research.

Keywords: Ambivalence, Mouse tracking, Forced Choice



THE FORMATION OF AMBIVALENT ATTITUDES 23

Introduction

People are often forced to behave in a manner that is against their attitudes. For
example, many people do not like paying taxes; however, due to legal restrictions, most
people have to and pay taxes. Hence, people are forced to exhibit behavior that is incongruent
with their attitudes. We propose that the incongruency between attitude and behavior can lead

to attitudinal ambivalence.

Ambivalence is the simultaneous association of opposing evaluations towards one
attitude object (van Harreveld et al., 2015). Research differentiates between potential and felt
ambivalence (Kaplan, 1972; Priester & Petty, 1996). Whereas potential ambivalence is the
structure of opposing evaluations and is captured by measuring positivity and negativity
separately (Thompson et al., 1995), felt ambivalence is the experienced conflict and is

captured by measuring the mixed feelings (Priester & Petty, 1996).

Going beyond self-report, the experience of ambivalence can also manifest in body
movement. For example, Schneider et al. (2013) measured side-to-side body movement of
participants. They found that participants in an ambivalent condition showed more side-to-
side movement than those in a univalent condition. Another method to capture conflict in
body movement is mouse tracking (Schneider et al., 2015; Schneider & Mattes, 2021). In
mouse tracking, the mouse movement is captured online while participants categorize an
object. Decisions concerning an ambivalent object lead to more pull towards the non-chosen
response, whereas decisions concerning a univalent or neutral object lead to less pull
(Schneider et al., 2015; Schneider & Mattes, 2021). Because the experience of conflict is
aversive, people use coping strategies such as biased information processing (Nordgren et al.,

2006) or decision delay (van Harreveld et al., 2009) to resolve this conflict.

Many attitude theories (Dalege et al., 2016, 2018; Fazio, 2007; Gawronski &

Bodenhausen, 2006; Petty et al., 2007) propose that an associative structure in memory
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underlies attitudes. Hence, there should be potential ambivalence if the associative structure
consists of positive and negative evaluative elements. For example, the Causal Attitude
Network model (Dalege et al., 2016) proposes that attitude objects are connected to evaluative
reactions, which can be feelings, beliefs, or behaviors. Felt ambivalence arises if the opposing
associations are salient (e.g., when people ponder a decision; van Harreveld et al., 2009). For
example, people might not like to pay their taxes. However, they also know that tax income is
used to improve public infrastructure. Thus, paying taxes might lead to potential ambivalence,
and when people ponder the decision to pay taxes, these opposing evaluations might lead to

the experience of ambivalence (i.e., felt ambivalence).

In line with this, previous research has induced ambivalence by connecting an attitude
object with positive and negative information. For example, in previous studies, participants
had to read a newspaper article that described positive as well as negative aspects of a given
topic (Nordgren et al., 2006). In other studies, participants freely chose a topic they felt
ambivalent about and listed positive as well as negative aspects of the topic (Schneider et al.,
2013; van Harreveld et al., 2014). Additionally, research also shows that pairing positive and
negative stimuli with a previously neutral (neither positive nor negative) attitude object might
lead to ambivalence (Durso et al., 2021; Glaser et al., 2018). Béna et al. (2023) used an
evaluative conditioning paradigm to investigate ambivalence. In their studies, fictitious alien
species either loved something negative or loathed something positive. Compared to a control
condition (i.e., alien species love something positive or alien species loathe something
negative), the ambivalent condition resulted in higher felt ambivalence. Thus, simply pairing
positive and negative with something neutral should lead to ambivalence. However, these

studies start with a neutral attitude object.
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The Present Investigation

Going beyond previous research, we propose that adding an attitude inconsistent
element to a univalent attitude should lead to ambivalence. Previous research has shown that
influencing one attitude element can change the associative structure underlying the attitude
(Chambon et al., 2022). In the present investigation, however, we do not try to influence an
existing attitude element but create a new association of opposing valence. Because evaluative
elements can be behaviors (e.g., Dalege et al., 2016), attitude incongruent responses to a
univalent attitude object should lead to a new association that is of opposing valence.
Therefore, in the present investigation, participants are confronted with univalent pictures and
must repeatedly respond in a manner incongruent with their attitude in the experimental
condition and respond in a manner congruent with their attitude in the control condition.
Because the pictures are univalent but are repeatedly paired with the opposing valence, they

should gain a degree of ambivalence.

In all studies, we demonstrate that repeatedly responding incongruently to the
univalent attitude object leads to more pull towards the non-chosen response in mouse
tracking. Studies 2-4 show that this effect is independent of the induction method. Study 3 and

Study 4 demonstrate that the effect is independent of the content of the picture.

Study 1

Study 1 was designed to test whether repeatedly responding incongruently to a
univalent attitude object will lead to higher ambivalence. The study was an online study and
programmed with Enterprise Feedback Suite Survey from Tivian XI. An adapted version of
Mathur and Reichling’s (2019) online mouse tracking for Enterprise Feedback Suite Survey

(Buttlar et al., 2023; Puteri et al., 2022) was used to implement mouse tracking.
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Method

Participants and Design

The online survey was distributed via the participant management system of the
university and social networks. University student participants received partial course credit
for their participation. A total of N = 129 people participated in the study. Due to missing
values after implementing the exclusion criteria of reaction time (Median +/- 2.5 * Median
Absolute Deviation; Leys et al., 2013), three participants were excluded. Thus, all analyses
were performed with the final sample of N = 126 (Mage= 24.33 years, SD = 9.2, range = 18 to
71, 88 females, 38 males). A 2 (Congruency: congruent vs. incongruent) x 2 (Valence:
positive vs. negative) x 2 (Allocation of Response: left positive vs. left negative) x 2 (Order:
first congruent vs. first incongruent) within-between design was implemented. All post-hoc

pairwise comparisons were Bonferroni corrected.

Procedure

After receiving information about the study procedure and duration, participants gave
informed consent to the study procedure, data processing, and data storage. Next, they
indicated whether they used a tower PC or laptop and a computer mouse. If participants did
not use a computer mouse, they were thanked for their interest and informed that they could
only participate when they used a computer mouse. Participants using a computer mouse first
received general instructions regarding the study and mouse tracking. They were instructed
that they would have to evaluate pictures in a manner congruent or incongruent with their own

attitude and that they should read the instructions carefully.

The experiment consisted of three blocks. The first two blocks were the induction, and
the last block was the dependent variable measure. The induction blocks consisted of practice
and then the experimental trials. All participants completed the congruent and the incongruent

blocks. However, the order of the induction blocks was counterbalanced between participants.



THE FORMATION OF AMBIVALENT ATTITUDES 27

Thus, approximately half of the participants first completed the congruent block followed by
the incongruent block, and the other half completed the incongruent block followed by the

congruent block.

Instructions were adapted from Hiitter and Sweldens (2018). For the congruent block,
the instruction was that participants should answer congruent with their own attitude. That is,
they should evaluate a picture positively if they perceive it as positive. Conversely, they
should evaluate a picture negatively if they perceive it as negative. For the incongruent block,
the instruction was that participants should answer incongruent with their own attitude. That
is, they should evaluate a picture positively if they perceive it as negative. Conversely, they
should evaluate a picture negatively if they perceive it as positive. Practice trials followed
these initial instructions. In the practice trials, participants evaluated two positive and two
negative pictures of humans (Postzich et al., 2016). After the practice trials, participants read a
reminder of the instructions. The experimental trials consisted of five positive and five
negative pictures presented six times in a randomized order. After half the trials, a reminder of
the instructions was presented again. We used different pictures for the congruent and
incongruent blocks. Thus, we used a total of 10 positive animal pictures and 10 negative
animal pictures from the animal images database (Possidonio et al., 2019). To ensure
univalence, the mean validation rating for valence had to be larger than five for positive
pictures and smaller than three for negative pictures (scale from 1 very negative to 7 very

positive; Possidonio et al., 2019).

After the two induction blocks, participants received the information that they would
see all the pictures again. However, this time, they should rate all pictures consistent with
their own attitude. Participants evaluated all pictures twice. Afterward, they answered

demographic questions and could leave comments about the study.
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Measures

We used an online implementation of the Mousetracker paradigm (Mathur &
Reichling, 2019) adapted for Enterprise Feedback Suite Survey (Buttlar et al., 2023; Puteri et
al., 2022). Before the mouse tracking, participants received general instructions about mouse
tracking. They were instructed to first click the start button in the bottom middle of the screen
and then move the computer mouse to one of the response buttons in the top left or top right
corner of the screen. The allocation of the response buttons was counterbalanced between
participants. Thus, half of the participants had positive in the top left corner and negative in

the top right, and the other half had negative in the top left corner and positive in the top right.

Additionally, they were informed (1) that they should only start moving the mouse
when the page was fully loaded and (2) that they should move the mouse immediately after
the page was loaded, even if they have not yet fully decided on their response. Participants
were instructed to try to follow the feedback even if they found it challenging to find the right
timing. The feedback was presented when (1) participants started too early when they moved
the mouse before the picture was fully loaded, and (2) participants started too late when they
did not move the mouse in the first 1500 ms after the picture was fully loaded. Participants
were instructed to put the browser window in full-screen mode when a mouse tracking block
was initiated. The full-screen mode should ensure that the 925 x 675-pixel area in which the

stimulus presentation and mouse tracking took place was fully displayed on the screen.

With mouse tracking, it is possible to record the movement of the computer mouse to
the response button. Whereas univalence is indicated by a relatively straight line to the chosen
response button, ambivalence is characterized by a curved line. Thus, ambivalent responses
should lead to more pull to the non-chosen response button (Schneider et al., 2015; Schneider
& Mattes, 2021). Therefore, the dependent variable is the maximum horizontal deviation

(xDev) of the participants’ mouse movement and an ideal trajectory (i.e., a perfect straight
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line from the start button to the chosen response). Hence, in the third block, we expect a
bigger xDev for pictures previously in the incongruent block than those in the congruent

block.

Results

To investigate if forced incongruent responses led to higher horizontal deviation, a 2
(Congruency: congruent vs. incongruent) x 2 (Valence: positive vs. negative) x 2 (Allocation
of Response: left positive vs. left negative) x 2 (Order: first congruent vs. first incongruent)
analysis of variance (ANOVA) with repeated measurement on the first two factors was
performed. The main effect of Congruency was significant, F(1, 122) =47.72, p <.001, n%, =
.28. Consistent with our hypothesis, pictures from the incongruent block (M = 0.37, SE = .02)

had higher xDev than those from the congruent block (M = 0.27, SE = .01).

Additionally, the interaction of Congruency and Order was significant, F(1, 122) =

6.58, p =.012, 1= .05. Bonferroni corrected pairwise comparisons revealed that pictures to
which participants responded incongruently elicited higher xDev than pictures to which
participants responded congruently for first congruent (p < .001; Mcongruent = .25, SEcongruent =
.02; Mincongruent = .38, SEincongruent = .03) as well as for first incongruent (p = .018; Mcongruent =
.3, SEcongruent = .02; Mincongruent = .36, SEincongruent = .03). Additionally, the xDev for congruent
in the first congruent order was significantly lower than incongruent in the first incongruent
condition (p = .011). Hence, order influences the magnitude of the congruency effect. Thus,
the horizontal deviation was highest when the incongruent induction was immediately before

the mouse tracking block in which participants evaluated all pictures.

Additionally, the main effect of Valence was significant, F(1, 122) = 7.11, p = .009, n%
= .06, indicating that negative pictures (M = .34, SE = .02) had higher xDev compared to
positive pictures (M = .3, SE = .01). This main effect was qualified by the interaction of

Congruency and Valence, F(1, 122) =5.7, p = .019, n’, = .05. Congruent negative and
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congruent positive did not differ significantly (p > .05). All other comparisons were
significant (ps < .05). This indicates that pictures that participants had responded
incongruently to elicited higher xDev compared to pictures that participants had responded
congruently to for negative pictures (Mcongruent = -28, SEcongruent = .02; Mincongruent = .41,
SEincongruent = .02) as well as positive pictures (Mcongruent = -24, SEcongruent = -02; Mincongruent =
.34, SEincongruent = .02). Hence, the magnitude of the effect was higher for the negative pictures

(see Figure 1). There were no other significant main effects or interactions (ps > .05)

Figure 1

Depiction of Interaction of Congruency and Valence with x Deviation as Dependent Variable
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Discussion

The first study demonstrates that repeatedly responding incongruently to a univalent
picture can lead to higher horizontal deviation, which might indicate ambivalence. However,
this study has two limitations. First, the pictures were not randomly assigned to the
congruency condition. Even though the pictures had similar valence ratings, this might have
influenced the results. Second, the method of induction and measurement of the dependent
variable were the same. Hence, we might not have induced ambivalence, but participants

merely learned the hand movement. To rule out these limitations, we conducted Study 2.

Study 2

In the second study, we randomized the assignment of positive and negative pictures to
congruency conditions. We manipulated whether the response format in the induction was
mouse tracking or if it was button press. Additionally, we included a second measurement
timepoint to investigate if the effect was stable over one week. Furthermore, this second study
was a laboratory study and pre-registered. We programmed the study in OpenSesame version
3.3.11 (Mathot et al., 2012) and used the mousetrap plugin (Kieslich & Henninger, 2017) to

implement mouse tracking.

Method

Participants and Design

As pre-registered, we terminated data collection on July 1%, 2022. Of the 37 people
participating in the measurement of Time 1, 29 also participated in Time 2. Due to a computer
error while running the program, two participants were excluded. These exclusions led to a
final sample of N = 27 participants (Mage=21.77 years, SD = 2.14, range = 19 to 27, one did
not indicate age; 18 females, 6 males, 3 did not indicate; three participants indicated they had
arachnophobia, none had ophidiophobia and none had murophobia). A 2 (Congruency:

congruent vs. incongruent) x 2 (Time: Time 1 vs. Time 2) x 2 (Valence: positive vs. negative)
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x 2 (Induction: mouse tracking vs. button press) within-between design was implemented.
Please note that the allocation of response and order were dropped from the analysis due to

the small sample size. All post-hoc pairwise comparisons were Bonferroni corrected.

Procedure

The study took place at a group laboratory at Trier University. A total of six
participants could participate at the same time. The workplaces were divided with partition
walls. When participants entered the laboratory, they were seated at a desk with a computer
monitor, mouse, and QWERTZ keyboard. Participants first gave informed consent to the

study procedure and data processing.

The instructions and procedure were essentially the same as in Study 1, with five
deviations. First, approximately half of the participants had to respond with button press in the
induction blocks. The response buttons were s and 1. Participants were instructed to put their
left index finger on the s key and their right index finger on the 1 key. The response side was
counterbalanced between participants. If participants took over 3000 ms to respond, they were
instructed to respond faster. Second, in mouse tracking, participants had to initiate movement
within the first 1000ms, and the started too early alert was not necessary as the pictures
appeared immediately after participants clicked the start button. Third, we doubled the
number of stimuli. That is, participants responded to 10 positive and 10 negative animal
pictures in the congruent and incongruent induction, resulting in 40 pictures. Additionally,
each picture was presented three times in the mouse tracking for the dependent variable
measure. Fourth, participants completed the Trait Ambivalence Scale (Schneider et al., 2020)
at the end of the study and indicated if they had arachnophobia, ophidiophobia, or
murophobia. We do not report these analyses because Trait Ambivalence did not influence the

results. Fifth, participants were invited for a second measurement approximately one week



THE FORMATION OF AMBIVALENT ATTITUDES 33

later to test the stability of the effect. At Time 2, participants only completed the dependent

variable measure. Hence, participants only completed the third block of Time 1 again.

Measures

The laboratory study allowed us to calculate the dependent variable used in the
validation study of mouse tracking as an ambivalence measure (Schneider et al., 2015).
Whereas in Study 1, only the deviation on the x-axis was used as a dependent variable, we
used the maximum absolute deviation (MAD) in the current study. That is the maximum
absolute perpendicular deviation of the perfect straight line from the start to the chosen
response button (Schneider et al., 2015). Additionally, the trajectories were time normalized to
ensure the same number of measurements for each trajectory. We changed to this indicator in
the current study as well as the following studies, as this is how mouse tracking was validated
as an ambivalence measure (Schneider et al., 2015; Schneider & Mattes, 2021). As in Study 1
and pre-registered, we used Median +/- 2.5 * Median Absolute Deviation of reaction times to

exclude outliers (Leys et al., 2013).

Results

To investigate (1) if forced incongruent answers lead to more ambivalence compared
to congruent answers, (2) if there is an effect of the response format in the induction phase,
and (3) if the congruency effect is stable over one week, a 2 (Congruency: congruent vs.
incongruent) x 2 (Time: Time 1 vs. Time 2) x 2 (Valence: positive vs. negative) x 2
(Induction: mouse tracking vs. button press) ANOVA with repeated measurement on the first
three factors was performed. Consistent with our hypothesis, we found that pictures that were
in the incongruent block had a higher MAD (M = 255, SE = 27.4) compared to pictures that
were in the congruent block (M = 234, SE = 29.0), F(1,25)=5.76, p = .024, 0%, = .19.

Additionally, we found a main effect of Time, F(1, 25) = 37.54, p <.001, 1%, = .6, indicating
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higher MAD at measurement Time 1 (M = 282, SE = 27.6) compared to one week later (M =

207, SE =29.5).
Figure 2

Depiction of Interaction between Congruency and Time
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The interaction of Congruency and Time was also significant, F(1, 25)=5.57, p =
.026, 0, = .18. Pairwise comparisons revealed that the congruency effect only held for
measurement Time 1. That is, pictures from the incongruent induction had higher MAD
compared to the congruent induction at measurement point Time 1 (p =.015; Mcongruen= 260,
SEcongruent = 295 Mincongruent= 304, SEincongruent = 27.7) but not at Time 2 (p > .05; Mcongruent =
209, SEcongruent = 31.1; Mincongruent = 206, SEincongruent = 29.3). All other pairwise comparisons
were significant, indicating a significant decrease in MAD from Time 1 to Time 2 in the

congruent as well as the incongruent condition (see Figure 2). Thus, the congruency effect is
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unstable over the course of one week, and even the MAD of the pictures in the congruent
condition decreases. All other effects were not significant (ps > .05). No other main effects or
interactions were significant (ps > .05). This indicates that the induction method did not

influence the results.

Discussion

In Study 2, we again find that when participants previously categorized pictures
incongruent with their attitude, they showed a higher pull towards the non-chosen response
than when participants categorized pictures congruent with their attitude. This effect was not
stable over one week. However, it seems independent of the response mode of induction. The
results should be interpreted carefully as the sample size is relatively low. Even though the
assignment of pictures to congruency condition was randomized, we cannot rule out that this

effect only applies to animal pictures.

Study 3

To overcome the limitation of the small sample size and to generalize the effect to
other picture content, we conducted Study 3. Additionally, we wanted to demonstrate that the
effect is also depicted in self-reported measures of ambivalence. We propose that the pictures
in the incongruent block have higher potential and felt ambivalence compared to the pictures
in the congruent block. The study was again implemented with OpenSesame version 3.3.11
(Mathot et al., 2012), and the mousetrap plugin (Kieslich & Henninger, 2017) was used for

mouse tracking. The study was pre-registered.

Methods

Participants and Design
Inconsistent with the pre-registration, we collected data until the end of the term to get

as close to the planned sample size (N = 120) as possible. We recruited N = 111 participants
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(Mage=21.66 years, SD = 3.35, range = 18 to 36, two did not indicate age; 90 females, 13
males, eight did not indicate; two did not indicate if they had murophobia, 13 ophidiophobia,
25 participants had arachnophobia). A 2 (Congruency: congruent vs. incongruent) X 2
(Picture: human vs. animal) x 2 (Valence: positive vs. negative) x 2 (Induction: mouse
tracking vs. button press) x 2 (Allocation of Response: left positive vs. left negative) x 2
(Order: first congruent vs. first incongruent) design was implemented. All post hoc pairwise

comparisons were Bonferroni corrected.

Procedure

The procedure and instructions were the same as in Study 2, with three exceptions.
First, participants completed the Trait Ambivalence Scale (Schneider et al., 2020), the Need
for Cognitive Closure Scale (Schlink & Walther, 2007), and the 6 Facets Reactivated F Scale
(Heidemeyer et al., 2021). We measured participants’ Trait Ambivalence and Need for
Cognitive Closure to test them as possible moderators of the effect. However, we did not
report them because they did not influence the results. The 6 Facets Reactivated F scale was
implemented as a buffer to make the research goal less obvious. Second, besides the 40
animal pictures (Possiddnio et al., 2019), we used 20 positive and 20 negative human pictures
(Postzich et al., 2016), resulting in 80 pictures. We added the pictures depicting humans to test
whether the effect depends on picture content. In the practice trials, we used a happy and sad
smiley to avoid priming with the target stimuli. Third, after completing the mouse tracking for
the dependent measure, participants indicated positivity, negativity, and felt ambivalence
towards the pictures. We implemented this change to demonstrate that the association to the
opposing valence is not only captured in mouse tracking but also results in more positive and
negative associations (i.e., potential ambivalence) and the experience of conflict (i.e., felt

ambivalence).
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Measures
Mouse tracking was implemented as in Study 2. As pre-registered, Median +/- 2.5 *
Median Absolute Deviation of reaction times was used for outlier exclusion (Leys et al.,

2013).

To capture potential ambivalence, participants indicated positivity and negativity
separately. Participants rated the positivity [negativity] of the picture, ignoring the negative
[positive] aspects on a slider. Only the endpoints were labeled not at all positive [negative]
and maximally positive [negative]. The slider ranged from -100 to 100. We transformed the
data so that all values were positive and calculated the similarity intensity model index (SIM-
Index; Thompson et al., 1995): (Positivity + Negativity)/2 - |Positivity — Negativity|. Higher

values on the SIM-Index indicate higher potential ambivalence.

Felt ambivalence was measured using a single item (Schneider et al., 2015). That is,
participants indicated their mixed thoughts and feelings toward each picture. Responses were
also indicated on a slider with only the endpoints labeled not at all (left) and maximally

(right). The slider ranged from -100 to 100.

Results

A 2 (Congruency: congruent vs. incongruent) x 2 (Picture: human vs. animal) x 2
(Valence: positive vs. negative) x 2 (Induction: mouse tracking vs. button press) x 2
(Allocation of Response: left positive vs. left negative) x 2 (Order: first congruent vs. first
incongruent) ANOVA with repeated measurement on the first three factors and MAD as the
dependent variable was calculated. Consistent with the first two studies, results revealed a
main effect of Congruency, F(1, 103) =96.17, p <.001, n“, = .48. Pictures in the incongruent
condition (M = 321, SE = 13.2) had significantly higher pull to the non-chosen response than

pictures in the congruent condition (M = 259, SE = 13.6; see Figure 3).
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Additionally, the interaction between Congruency and Induction was significant, F(1,
103) =9.59, p = .003, %, = .09. Pairwise comparisons revealed a significant difference
between congruent and incongruent when the induction was via mouse tracking (p <.001;
Meongruent = 269, SEcongruent = 19.2; Mincongruent = 351, SEincongruent = 18.6) and button press (p <
.001; Mcongruent= 248, SEcongruent = 19.4; Mincongruent = 291, SEincongruent = 19.4). Furthermore,
incongruent mouse tracking had significantly higher MAD than congruent button press (p =
.001; all other ps > .05). Hence, data indicate the congruency effect for button press and
mouse tracking. However, the effect was larger when the induction was also via mouse

tracking.
Figure 3

Depiction of the Average Mouse Trajectory by Congruency
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Note. The red line depicts the average trajectory for congruent, and the blue line depicts the

average trajectory for incongruent.
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The interaction between Congruency and Picture was marginally significant, F(1, 103)
=3.92, p=.050, 0, = .05. Bonferroni corrected pairwise comparison indicated no differences
between animal and human congruent (p > .05) as well as animal and human incongruent (p >
.05). All other pairwise comparisons were significant (ps < .001). This indicates a congruency

effect for animal as well as human pictures.

The Valence x Picture interaction was also significant, F(1, 103) = 69.34, p <.001, n%
= .4. Human negative (M = 333, SE = 17.6) had significantly higher MAD than human
positive (p <.001; M =240, SE =14.2) as well as animal negative pictures (p <.001; M =273,
SE = 15.6). Additionally, animal positive (M = 314, SE = 16.4) was significantly higher than
human positive pictures (p < .001). This indicates a larger discrepancy between positive and

negative for pictures depicting humans compared to pictures depicting animals.

This interaction was qualified by the three-way interaction of Valence, Picture, and
Congruency, F(1, 103) = 14.77, p < .001, 0%, = .13. Data showed significantly higher MAD
for incongruent compared to congruent conditions for animal negative (p <.001), animal
positive (p <.001), human negative (p <.001), and human positive (p = .03). Additionally,
pairwise comparisons revealed the same significant pairwise comparisons as the two-way
interaction for congruent and incongruent (see Table 1 for Means and Standard Errors).
Hence, data indicate that human negative had higher MAD than animal negative (ps <.05)
and human positive (ps < .05). Animal positive had significantly higher MAD than human
positive (ps <.05). Furthermore, congruent animal negative had significantly lower MAD
than incongruent animal positive (p <.001) and incongruent human negative (p <.001).
Congruent human positive had significantly lower MAD than incongruent animal negative (p
=.003), incongruent animal positive (p <.001) and incongruent animal positive (p <.001).

Congruent animal positive was significantly lower than incongruent human negative (p <
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.001; all other ps > .05). In sum, we find the congruency effect for all pairings. However, the

magnitude of the effect depends on the depicted content and the valence of the pictures.

Table 1

Means and Standard Error by Congruency, Picture, and Valence

Congruency
Congruent Incongruent
Valence Picture M SE M SE
. Animal 247.99 15.88 297.42 16.82
Negative
Human 296.89 18.31 368.66 18.67
o Animal 267.17 17.08 361.10 17.60
Positive
Human 222.71 15.71 257.83 14.62
Table 2
Means and Standard Error by Congruency, Order, Induction, and Valence
Congruency
Congruent Incongruent
Order Induction Valence M SE M SE
Negative 254.22 32.25 278.03 32.79
Button press .\
Positive 187.21 31.77 245.73 30.35
Congruent first i
Mouse Negative 295.16 31.64 403.14 32.18
tracking Positive 273.41 31.18 354.76 29.78
Negative 269.50 31.64 317.83 32.18
Button press .\
Incongruent Positive 282.78 31.18 323.35 29.78
first Mouse Negative 270.88 31.64 333.16 32.18
tracking Positive 236.34 31.18 314.00 29.78

The Induction x Order x Congruency x Valence interaction was also significant, F(1,

103) =4.25, p = .042, 1%, = .04. When the incongruent induction preceded the congruent

induction, the data only indicate the congruency effects for mouse tracking (ps <.001; see
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Table 2 for Means and Standard Error). For button press, this effect was marginally significant
for negative pictures (p = .08). When the congruent induction preceded the incongruent
induction, the data again indicated the congruency effects for mouse tracking (ps <.001).
However, this time, the effect was also significant for positive pictures in the button press
condition (p = .024). Additionally, for mouse tracking, incongruent negative had significantly
higher MAD than mouse tracking congruent positive (p =.004), incongruent positive button
press (p =.016), congruent positive button press (p <.001), and congruent negative button
press (p =.041). Additionally, mouse tracking incongruent positive had significantly higher
MAD than button press congruent positive (p = .005). This indicates that the effect is larger
for mouse tracking than button press and when the incongruent induction was immediately

before the dependent variable measure.

The Induction x Allocation of Response x Order x Congruency x Valence interaction
was significant, F(1, 103) = 7.12, p = .009, 1%, = .07. When the incongruent induction
preceded the congruent induction, the data only indicated a marginally significant congruency
effect when the negative response was on the left side for positive pictures in mouse tracking
(p <.001). When congruent preceded the incongruent induction, the data indicated a
congruency effect when the negative response was on the left side for negative pictures in
mouse tracking (p < .001) and when the positive response was on the left side for negative (p
=.002) as well as positive pictures (p <.001) in mouse tracking. Additionally, incongruent
negative pictures in mouse tracking with the negative response on the left side had
significantly higher MAD than congruent positive pictures in button press with the positive

response on the left side (p = .023; see Table 3 for Means and Standard Error).

Even though the interaction of Allocation of Response and Picture was significant,
F(1,103)=6.28, p = .014, 02, = .06, pairwise comparisons did not reveal significant

differences. All other main effects and interactions were not significant (ps > .05).
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Table 3
Means and Standard Error by Congruency, Order, Allocation of Response, Induction, and
Valence
Congruency
Congruent Incongruent
Order Allocation of Induction Valence M SE M SE
Response
Button press Neg'at'ive 250.04 4644  264.17 47.22
Left negative P051t1ye 198.63 4576  267.44 43.71
Mouse Negative  304.50  44.75  420.43 45.50
Congruent tracking Positive ~ 287.40  44.09 31548 42.12
first Button press Negative  258.40  44.75  291.90 45.50
Left positive Positiye 175.80  44.09 224.01 42.12
Mouse Negative  285.82  44.75  385.86 45.50
tracking Positive 25943  44.09 394.04 42.12
Button press Neg'at'ive 281.93 4475  330.97 45.50
Left negative P051t1ye 330.81  44.09 363.03 42.12
Mouse Negative  249.59 4475  300.92 45.50
Incongruent tracking Positive ~ 219.14  44.09 304.92 42.12
first Button press Negative  257.07 44.75  304.69 45.50
Left positive Positive ~ 234.75  44.09  283.68 42.12
Mouse Negative  292.17 4475  365.41 45.50
tracking Positive ~ 253.55  44.09  323.09 42.12

Self-reported Ambivalence

A 2 (Congruency: congruent vs. incongruent) x 2 (Picture: human vs. animal) x 2

(Valence: positive vs. negative) x 2 (Induction: mouse tracking vs. button press) x 2 (Order:

first congruent vs. first incongruent) ANOVA with repeated measurement on the first three

factors and potential ambivalence as dependent variable revealed a main effect of

Congruency, F(1, 107) = 4.14, p = .044, 0", = .04. Inconsistent with our hypothesis, pictures

to which participants previously responded incongruent with their attitude (M =-13.3, SE =
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4.45) had lower potential ambivalence than pictures to which participants answered congruent

(M=-10.8, SE = 4.68).

The main effects of Valence, F(1, 107) = 40.45, p <.001, n?, = .27, and Picture were
significant, (1, 107) =97.75, p <.001, n°, = .48. Negative pictures (M = 7.84, SE = 5.84)
had higher potential ambivalence than positive pictures (M = -31.99, SE = 5.14). Animal
pictures (M = 4.92, SE = 4.79) had higher potential ambivalence than human pictures (M = -

29.06, SE = 4.89). All other main effects and interactions were not significant (ps > .05).

We calculated a 2 (Congruency: congruent vs. incongruent) x 2 (Picture: human vs.
animal) x 2 (Valence: positive vs. negative) x 2 (Induction: mouse tracking vs. button press) x
2 (Order: first congruent vs. first incongruent) ANOVA with repeated measurement on the
first three factors and felt ambivalence as the dependent variable. This analysis revealed that
negative pictures (M = -50.7, SE = 3.11) had higher felt ambivalence than positive pictures (M
=-77.4, SE =2.05), F(1, 107) = 61.12, p < .0019, n?, = .36. Additionally, animal pictures (M
=-60.2, SE = 2.46) had higher felt ambivalence than human pictures (M = -67.9, SE = 2.42),
F(1,107)=7.66, p = .007, 1%, = .07. Inconsistent with our hypothesis, the data did not
indicate a main effect of Congruency, F' < 1, p > .05. No other main effect or interaction was

significant (ps > .05).
Discussion

In Study 3, we replicated the results for congruency in mouse tracking. Even though
the effect differed in magnitude depending on some aspects (e.g., induction, picture content),
it replicated consistently. Inconsistent with our hypothesis, we did not find the expected
effects on the self-reported ambivalence measures. The effect was even in the opposite
direction for potential ambivalence than predicted. It might be possible that people
overcompensate on an explicit measure. This would be consistent with the psychological

reactance theory (Brehm, 1966). According to this theory, people are motivated to restore
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their freedom when it is threatened. Hence, the forced responses in the incongruent induction
block might have threatened participants’ freedom. Participants might have rated the pictures
from this block more extreme in the positivity and negativity scale to restore their freedom.
However, it might also be possible that we did not find the predicted effect because the

number of pictures (i.e., 80) was too high, and the effect is only short-lived.

Study 4

To rule out that we did not find the effect because the number of pictures was too high,
we conducted Study 4. Furthermore, we wanted to generalize the effect on a non-student and
non-German sample. Therefore, we collected a US American sample balanced on sex via
Prolific Academic. To implement the same dependent variables in mouse tracking as in Study
2 and Study 3, we programmed the study with lab.js (Henninger et al., 2022). We used the
mousetrap-web plugin to implement online mouse tracking (Henninger & Kieslich, 2020).

The study was pre-registered.

Method

Participants and Design

A total of 290 participants clicked on the study link. We excluded four participants
who contacted us via Prolific, indicating that they were confused by the study procedure, and
participants who did not complete the study resulting in N =225 (110 females, 114 males, one
non-binary; Mage = 41.2, SDage =13.05, 18-75 years, 197 used a computer mouse, 26 a
touchpad and two other input devices). As pre-registered and as in the previous studies,
Median Absolute Deviation (Leys et al., 2013) was used for outlier exclusion which excluded
six additional participants for mouse tracking analysis resulting in a final sample of N =219
(108 females, 110 males, one non-binary; Mage = 41.04, SDage =13.08, 18-75 years, 191 used a
computer mouse, 26 a touchpad and two other input devices). A 2 (Congruency: congruent vs.

incongruent) x 2 (Picture: human vs. animal) x 2 (Valence: positive vs. negative) x 2
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(Induction: mouse tracking vs. button press) x 2 (Allocation of Response: left positive vs. left
negative) x 2 (Order: first congruent vs. first incongruent) within-between design was

implemented. All post hoc comparisons were Bonferroni corrected.

Procedure and Measured

We reduced the number of pictures to 16. Hence, the congruent and incongruent
induction each included two positive and two negative animal pictures (Possidonio et al.,
2019) and two positive and two negative human pictures (Postzich et al., 2016). As in Study
1, a too-early and too-slow alert for mouse-tracking was implemented. All other measures
were the same except that the sliders for positivity, negativity, and felt ambivalence ranged

from 0 to 100.

Results

A 2 (Congruency: congruent vs. incongruent) x 2 (Picture: human vs. animal) x 2
(Valence: positive vs. negative) x 2 (Induction: mouse tracking vs. button press) x 2
(Allocation of Response: left positive vs. left negative) x 2 (Order: first congruent vs. first
incongruent) ANOVA with repeated measurement on the first three factors and MAD as the
dependent variable was calculated. The main effect of Congruency was significant, F(1, 211)
=45.79, p <.001, n?, = .18. Consistent with the previous studies, pictures that were
previously responded incongruently to (M = 180, SE = 9.19) elicited higher MAD than those

previously responded congruently to (M = 136, SE = 7.78; see Figure 4).

Furthermore, the main effect of Valence was significant, F(1,211)=4.41, p = .037, 1%
=.02. Negative pictures (M = 166, SE = 8.75) elicited higher MAD than positive pictures (M

=150, SE = 8.5).

As in Study 3, the interaction of Valence and Picture was significant, F(1, 211) =
37.24, p < .001, 1%, = .15. Human negative pictures (M = 179, SE = 9.99) had significantly

higher MAD than human positive (p <.001; M = 131, SE = 8.36) and animal negative pictures
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(p <.001; M =152, SE = 8.73). Additionally, human positive had significantly lower MAD

than animal positive (p <.001; M =169, SE = 9.95) and animal negative pictures (p = .037).

Figure 4

Depiction of the Average Mouse Trajectory by Congruency
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Note. The red line depicts the average trajectory for congruent and the blue line depicts the

average trajectory for incongruent.

The Picture x Congruency interaction was significant, F(1, 211) = 4.35, p = .035, 0% =
.02. Data indicate the congruency effect for animal (p <.001; Mcongruent= 134, SEcongruent =
8.16; Mincongruent = 188, SEincongruent = 10.18) and human pictures (p <.001; Mcongruent= 138,
SEcongruent = 8.37; Mincongruent= 173, SEincongruent = 9.47). Additionally, congruent animal had
lower MAD than incongruent human (p <.001), and congruent human had significantly lower

MAD than incongruent animal (p <.001).
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Table 4

Means and Standard Error by Congruency, Picture, and Induction

Congruency
Congruent Incongruent
Picture Induction M SE M SE

. Button press 137.27 12.36 175.95 15.40
Animal .

Mouse tracking 129.81 10.67 200.22 13.30

Button press 135.25 12.67 176.48 14.33
Human .

Mouse tracking 139.99 10.94 168.69 12.38

Furthermore, the interaction of Induction, Picture, and Congruency was significant,
F(1,211)=5.78, p = .017, 1%, = .03. When the induction was via mouse tracking, the
congruency effect was significant for animal (p <.001) and marginally significant for human
pictures (p = .06). When the induction was via button press, the congruency effect was
significant for human pictures (p = .004) but not for animal pictures (p = .131). Additionally,
within the button press induction, congruent animal pictures had lower MAD than
incongruent human pictures (p =.031), and congruent human pictures had lower MAD than
incongruent animal pictures (p = .026). Within the mouse tracking induction, congruent
animal had lower MAD than incongruent human (p = .005), congruent human had lower
MAD than incongruent animal (p <.001), incongruent animal had lower than incongruent
human (p = .018). Furthermore, mouse tracking incongruent animal had higher MAD than
congruent animal button press (p = .018) and congruent human button press (p = .014; see
Table 4 for Means and Standard Errors). This indicates that for animal pictures, the
congruency effect was higher for mouse tracking, and for human pictures, the congruency

effect was higher for button press.
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The interaction of Induction x Allocation of Response x Valence x Congruency was
significant, F(1, 211) = 7.26, p = .008, 1%, = .03. When negative was on the left side, the
congruency effect was significant for button press and negative pictures (p = .029), for mouse
tracking and negative pictures (p = .038), as well as mouse tracking and positive pictures (p =
.009). For mouse tracking, incongruent negative pictures had higher MAD than congruent
positive pictures (p = .004). Furthermore, incongruent negative button press had higher MAD
than congruent mouse tracking positive (p =.038). When positive was on the left side, the
congruency effect was significant for button press and positive pictures (p = .045), as well as
mouse tracking and negative pictures (p <.001). Additionally, incongruent mouse tracking
negative had higher MAD than congruent mouse tracking positive (p = .004) and congruent

button press positive (p = .004; see Table 5 for Means and Standard Errors).
Table S

Means and Standard Errors by Induction, Allocation of Response, Valence, and Picture

Induction
Button press Mouse tracking
Allocation of Valence Picture M SE M SE
Response
Negative Animal 147.07 17.00 163.39 16.69
Left negative Hu.man 203.01 19.45 167.24 19.09
Positive Animal 200.98 19.39 158.00 19.03
Human 148.93 16.28 126.23 15.98
Negative Animal 135.25 20.22 163.15 15.56
Left positive Human 154.62 23.14 190.40 17.81
. Animal 143.15 23.06 175.53 17.75
Positive

Human 116.91 19.37 133.49 14.91

Finally, the Induction x Allocation of Response x Valence x Picture interaction was
significant, F(1, 211) = 5.14, p = .024, 1, = .02. When negative was on the left side, button
press human negative had significantly higher MAD than button press animal negative

pictures (p <.001) and button press human positive (p = .029). Additionally, button press
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human positive had significantly lower mad than button press animal positive (p =.005).
When the positive button was on the left side, mouse tracking human positive had
significantly lower mad than mouse tracking human negative (p = .005) and mouse tracking
animal positive (p = .024; see Table 6 for Means and Standard Errors). All other ps > .05. No

other main effect or interaction was significant (ps > .05).

Table 6

Means and Standard Errors by Congruency, Allocation of Response, Valence, and Induction

Congruency

Congruent Incongruent

Allocation of

Valence Induction M SE M SE
Response

Button press 150.22 16.77 199.86 20.29
Mouse tracking 141.58 16.46 189.05 19.91
Button press 166.81 17.01 183.10 19.43

Negative
Left negative

POSIVE  Mouse tracking 11461 1669 169.62  19.07
Negative | BUtOnpress 127061995 16270 2413
Left positive Mouse tracking 146.80 15.35 206.75 18.57
. Button press 100.86 20.23 159.20 23.11
Positive

Mouse tracking 136.62 15.57 172.40 17.79

Self-reported Ambivalence

For the self-reported measures, we calculated 2 (Congruency: congruent vs.
incongruent) x 2 (Picture: human vs. animal) x 2 (Valence: positive vs. negative) x 2
(Induction: mouse tracking vs. button press) x 2 (Order: first congruent vs. first incongruent)
ANOVAs. For potential ambivalence, we found a main effect of Valence, F(1, 221) =20.64, p
<.001, n% = .09, and Picture, F(1, 221) = 77.76, p < .001, 0%, = .26. Negative pictures (M = -

17.5, SE = 1.46) had higher potential ambivalence than positive pictures (M = -25.2, SE =
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1.59). Animal pictures (M = -14.9, SE = 1.52) had higher potential ambivalence than human

pictures (M =-27.8, SE = 1.4).

The Picture x Valence interaction was also significant, F(1,221) =42.8, p <.001, 1%
=.16. Human positive pictures (M = -36.5, SE = 1.63) had significantly lower potential
ambivalence than human negative (p <.001; M =-19.1, SE = 1.79), animal negative (p <
.001; M=-15.9, SE =1.91) and animal positive pictures (p <.001; M =-14.0, SE =2.03). All
other pairwise comparisons were not significant (ps > .15). Additionally, the main effect of
Order was significant, F(1,221) = 4.44, p = .036, n?, = .02. When the congruent induction
was before the incongruent induction (M = -24.0, SE = 1.86), potential ambivalence was
lower than when the incongruent induction was before the congruent induction (M = -18.7, SE
= 1.73). The interaction of Order, Valence, and Picture was significant, F(1, 221)=4.45,p =
.036, 0, = .02. Human positive pictures in the incongruent first and the congruent first
condition had lower potential ambivalence than animal negative, animal positive, and human

negative pictures independently of order (ps <.05).

The Order x Picture x Congruency interaction was significant, (1, 221)=3.93,p =
.049, 1%, = .02. This effect mirrored the main effect of picture. Generally, the human pictures
had lower potential ambivalence than animal pictures. The congruent and incongruent
conditions did not differ within picture content. No other main effect or interaction was

significant (ps > .05).

The ANOVA with felt ambivalence as dependent variable revealed main effects of
Valence, F(1,221) =108.57, p <.001, 0%, = .33, and Picture, F(1, 221) =9.06, p = .003, 1%, =
.04. Negative pictures (M = 33.4, SE = 1.57) had higher felt ambivalence than positive
pictures (M = 13.2, SE = 0.97). Additionally, animal pictures (M = 25.4, SE = 1.31) had higher
felt ambivalence than human pictures (M = 21.2, SE = 1.18). The main effects of Valence and

Picture were qualified by the interaction of Valence and Picture, F(1, 221) = 54.66, p < .001,
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1%y = .2. Negative human pictures (M = 35.3, SE = 2) elicited similarly high felt ambivalence
to negative animal pictures (p = .23; M = 31.46, SE = 1.97). Positive human pictures (M =
7.19, SE = 1.03) had significantly lower felt ambivalence than positive animal pictures (p <
.001; M =19.25, SE = 1.47). Additionally, negative pictures elicited higher felt ambivalence
than positive pictures (ps <.001). No other main effect or interaction was significant (ps >

.05).
Discussion

Consistent with the previous studies, results indicate a congruency effect for mouse
tracking. However, inconsistent with our hypothesis, we did not find a congruency effect on
the self-reported ambivalence measures. Hence, repeatedly responding incongruently results
in higher ambivalence measured via mouse tracking, but we do not find evidence that
repeatedly responding incongruently results in higher potential and felt ambivalence measured

via self-report.

General Discussion

In the present studies, we investigated if attitude-inconsistent behavior can lead to
ambivalence. Therefore, participants responded congruently or incongruently to univalent
pictures. Data consistently indicated that incongruent responses to pictures lead to higher pull
to the non-chosen response in mouse tracking than congruent responses. We did not find
evidence that this effect merely depends on the induction method. Study 3 only indicated that
the magnitude of the effect is higher when the induction is also via mouse tracking.
Inconsistent with our hypothesis, we did not find evidence for higher potential and felt
ambivalence towards the pictures that were previously responded incongruently to compared
to pictures that were previously responded congruently to. Hence, the picture might merely be
associated with the opposing valence, or participants might have already resolved

ambivalence when reporting the self-reported measures.
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The Associative-Propositional Evaluation (APE-) Model (Gawronski & Bodenhausen,
2006) can explain the dissociation between the indirect (i.e., mouse tracking) and the direct
(i.e., self-reported) attitude measures. According to the APE-Model, associative processes are
automatic evaluative reactions, and propositional processes depend on propositional
information that undergoes truth testing. Indirect measures reflect associative processes and
direct measures reflect propositional processes. In the current studies, the pictures in the
incongruent condition might only be associated with the opposing valence, which is reflected
in mouse tracking. However, if participants explicitly report ambivalence, judgment-relevant
propositions are tested for truth value. Thus, the attitude inconsistent association due to
repeated incongruent responses might be discarded as false. Therefore, people might have
already resolved their ambivalence and do not indicate ambivalence in the self-reported

measurcs.

An alternative explanation might be that we did not induce ambivalence but
dissonance. According to Festinger’s (1957) definition, dissonance is if beliefs, knowledge, or
behavior are inconsistent. Specifically, two elements are dissonant if one is the opposite of the
other. For example, “x and y are dissonant if not-x follows from y” (Festinger, 1957, p. 3).
Like ambivalence, dissonance is experienced as aversive, and people use coping strategies to
reduce discomfort (for a review, see McGrath, 2017). The most commonly investigated
dissonance reduction strategy is attitude change (e.g., Cooper, 2007). To induce cognitive
dissonance, researchers ask participants to write an essay that is inconsistent with their
attitude. For example, Gawronski and Strack (2004) compared a no essay to forced
compliance and an induced compliance condition (i.e., participants voluntarily generated
arguments against their attitude). They did not find changes in indirectly measured attitudes.
However, they found the biggest changes in directly measured attitude in the induced
compliance condition. The results are consistent with Festingers’ (1957) Cognitive

Dissonance Theory. That is, in the forced compliance condition, participants don’t need to
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change their attitude because they have an explanation for their counter-attitudinal behavior
(i.e., situational justification as they were instructed to generate counterarguments). In
contrast, in the induced compliance condition, participants did not have a justification for their
counter-attitudinal behavior as they chose to generate the counterarguments. Hence,
participants in this condition changed their attitude more. Similarly, in the present
investigation, participants were forced to behave against their attitude to some pictures. As
participants had an explanation for their counter-attitudinal behavior, this might explain the

null results on the self-reported measures.

We argue, however, that the current manipulation induces ambivalence and not
dissonance based on two arguments. First, a differentiation between ambivalence and
dissonance is that ambivalence is pre-decisional (i.e., without behavior commitment), and
dissonance is post-decisional (i.e., with behavior commitment; van Harreveld et al., 2009). We
resolved the previous behavior commitment by instructing participants to respond consistently
with their attitude when measuring the dependent variable. Second, cognitive dissonance is
between two cognitions and, therefore, relies mostly on propositional processes (Gawronski &
Strack, 2004). In contrast, ambivalence can be between two cognitions, but it can also be
between cognition and affect (van Harreveld et al., 2009). Based on this line of argument,
attitude change to resolve dissonance is expected on direct attitude measures as they capture
propositional processes but not on indirect attitude measures as they capture associative
processes (Gawronski & Bodenhausen, 2006). However, we don’t find differences in direct
attitude measures (i.e., potential and felt ambivalence), but we find a difference in the indirect

attitude measure (i.e., mouse tracking).

We found that human-positive pictures had significantly lowest ambivalence in mouse
tracking. This might be due to the nature of human pictures. For example, even newborn

babies prefer faces over other stimuli (for a review, see Pascalis & Kelly, 2009). Additionally,
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faces are processed differently than other stimuli (e.g., Robbins & McKone, 2007; Theeuwes
& Van der Stigchel, 2006). This might explain the lowest ambivalence for positive human
pictures. Hence, positive human pictures are recognized faster and can be categorized

immediately.

Limitations and Future Research

One limitation is that we cannot exclude the effect might be due to dissonance and not
ambivalence. Even though we argue that the effect is ambivalence and not dissonance, it
would be useful if future research eliminates this alternative explanation. This might be
achieved by adding an induced compliance condition (e.g., Gawronski & Strack, 2004). If
participants change their attitude towards the pictures in the induced compliance condition
more than in the forced compliance condition, this would indicate that the effect is dissonance

and not ambivalence.

Additionally, stimulus-response binding (Frings et al., 2020) might explain the effect
in mouse tracking. Even though the ambivalence effect we predicted might also be binding, as
the picture should be bound with the opposing valence in the incongruent condition, it might
also be possible that the response side was bound to the picture instead of the valence. Future
studies should change the response side after the induction blocks to eliminate this alternative
explanation. The results should reverse if the pictures were bound to the response side. That

is, there should be a higher MAD in the congruent than in the incongruent condition.

In sum, we find incongruent responses to univalent pictures lead to more pull to the
non-chosen response. However, several alternative explanations must be eliminated to call

this effect ambivalence.
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Abstract

Ambivalence (i.e., simultaneously positive and negative evaluations) is omnipresent in our
daily lives. Experiencing ambivalence can lead to downstream consequences (e.g.,
procrastination, biased information processing). Due to its downstream consequences,
overlooking ambivalence threatens the unambiguous interpretation of research results.
Previous research indicates that ambivalent attitudes emerge when a neutral attitude object is
associated with positive and negative aspects. A classical research paradigm in which a
neutral attitude object is paired with positive and negative information is impression
formation. In impression formation tasks, face pictures are often first paired with positive
statements and later with negative statements or vice versa. However, in this line of research,
ambivalence is rarely acknowledged. We hypothesize that pairing face pictures with positive
and negative statements should lead to higher ambivalence than when face pictures are paired
with only positive or only negative statements. In an online and laboratory study, we
consistently found that pairing face pictures with positive and negative statements leads to
higher self-reported ambivalence as well as ambivalence measured via mouse tracking. Thus,
the results indicate that ambivalence has previously been overlooked in impression formation

research.

Keywords: Ambivalence, impression formation
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Introduction

When we meet people, we are prone to forming an impression. Therefore,
encountering a person who shows positive behavior, for example, a person who helps to find a
missing dog, could lead to a positive impression of this person. In contrast, encountering a
person who shows negative behavior, for example, a person who takes credit for someone
else’s work, could lead to a negative impression. However, people often show not only
positive or only negative behavior but rather positive and negative behavior. Hence,
impressions towards people might be more complex than univalence (i.e., only positive or
only negative). They might be ambivalent (i.e., simultaneously positive and negative; van
Harreveld et al., 2015). Whereas there is some research on the consequences of ambivalence
(van Harreveld et al., 2009, 2015), little research exists about the formation of ambivalent

attitudes.

To understand ambivalent attitude formation, it is crucial to differentiate between
potential and felt ambivalence. Potential ambivalence encompasses the structure of positive
and negative associations and does not necessarily lead to feelings of conflict (Kaplan, 1972;
Thompson et al., 1995; van Harreveld et al., 2009). In contrast, felt ambivalence is the
experience of conflict that results from the simultaneous accessibility of positive and negative
associations (Priester & Petty, 1996; van Harreveld et al., 2015). Hence, pairing an attitude
object with positive and negative information should lead to potential ambivalence. When the
positive and negative associations are simultaneously accessible, then this should lead to felt

ambivalence (van Harreveld et al., 2009).

That the pairing of an attitude object with positive and negative information should
lead to ambivalence is even predicted by attitude models (e.g., Dalege et al., 2016; Petty et al.,
2007), for example, the Attitudinal Entropy Framework (Dalege et al., 2018) or the Meta-

cognitive Model of attitudes (Petty et al., 2007). There is preliminary empirical evidence that
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pairing a neutral attitude object with pictures consisting of a positive and negative half (Glaser
et al., 2018) or with positive and negative words (Béna et al., 2023) leads to ambivalence.
Hence, when we know a person helped search for a missing dog but also took credit for

someone else’s work, we should have at least potential ambivalence towards this person.

Ambivalence in Impression Formation Procedures

Similar to the above example, impression formation research often first pairs a target
individual with univalent (e.g., positive) statements and then with counter-attitudinal (e.g.,
negative) statements (e.g., Fourakis & Cone, 2020; Rydell & McConnell, 2006). Procedures
differ in whether participants are active or inactive. In active procedures, participants must
judge whether the target person’s behavior is characteristic or uncharacteristic, and they
receive feedback on whether their judgment was correct (Rydell & McConnell, 2006). In an
inactive procedure, participants merely read the target person’s behavior (Fourakis & Cone,
2020). In both procedures, the target person is associated with positive and negative
information, which should at least lead to potential ambivalence. Although impression
formation studies often do not use measures that capture ambivalence, previous research
findings indicate that ambivalence might play a role in impression formation. For example,
Fourakis and Cone (2020) used an inactive impression formation task in which participants
first read positive statements about a target and then negative statements or vice versa. A
closer look at the means of the bipolar valence ratings reveals that they are less than 1 point
away from the middle of the bipolar valence scale. Even though the midpoint of a bipolar
valence scale cannot differentiate between neutrality and ambivalence, we find it very likely
that impression formation procedures that pair targets with positive and negative statements

lead to ambivalent attitudes.

Consistent with this assumption, Cacioppo et al. (1997) found that potential

ambivalence was higher when a target name was presented with positive and negative
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statements than when a target name was only paired with statements of one valence. Similarly,
Priester and Petty (1996) used impression formation to show that ambivalence also increases
with increasing counter-attitudinal information. Other ambivalence research used such
impression formation procedures to investigate boundary conditions of the experience of
ambivalence by comparing two ambivalent conditions (e.g., DeMarree et al., 2015; Durso et
al., 2021). Hence, whereas ambivalence research used impression formation tasks to induce
ambivalence, impression formation research largely uses measures that cannot differentiate

between ambivalence and neutrality.

The Present Investigation

The objective of the present investigation was to systematically investigate
ambivalence in impression formation paradigms. Using an inactive impression formation
procedure, we simply paired a picture of a target individual with univalent statements. In the
univalent control conditions, participants viewed target pictures with statements of one
valence (i.e., only positive or only negative information). In the ambivalent conditions,
participants received initial statements of one valence (e.g., positive statements) in the first
block and statements of the oppositive valence (e.g., negative statements) in the second block.
In Study 1, we measured self-reported potential and felt ambivalence, and in Study 2, in
addition to potential and felt ambivalence, participants completed a mouse-tracking task

(Schneider et al., 2015; Schneider & Mattes, 2021).

With mouse tracking, it is possible to depict real-time processing of decision-making
(Freeman & Ambady, 2010). Indeed, mouse tracking in a dichotomous decision task has been
used as a behavioral measure of ambivalence (Schneider et al., 2015; Schneider & Mattes,
2021). When participants have to evaluate an ambivalent object, the mouse trajectory has
more pull to the non-chosen response compared to a univalent attitude object. Researchers use

mouse tracking as an ambivalence measure because it is less affected by social desirability or
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introspective ability (Schneider et al., 2015) than self-reported ambivalence. We hypothesize
that face pictures paired with positive and negative statements elicit higher ambivalence than

those paired with only positive or only negative statements.

Study 1

In Study 1, our objective was to demonstrate that receiving the same number of
positive and negative statements about a target individual leads to higher potential and felt
ambivalence compared to receiving only positive or only negative statements. Study 1 was an
online study programmed with Enterprise Feedback Suite Survey from Tivian XI. The study

was pre-registered.

Method

Participants and Design

As pre-registered, we terminated data collection on January 20, 2022, resulting in a
total of N =115 participants (75 female, 39 male, one preferred not to indicate gender; Mage =
25.47, SDage = 10.5, range 18 to 62 years; four high school degree, two secondary school, 86
A levels, 21 university degree and two other educational degrees). University students
received partial course credit in exchange for participating; all other participants were not
compensated. Participants received only positive, only negative, or positive and negative
information about a male as well as a female target face, resulting in a 4 (Valence: univalent
positive vs. univalent negative vs. ambivalent first positive vs. ambivalent first negative) x 2
(Sex of Target: male vs. female) within-participant design. We pre-registered the sex of the
target as an additional factor because we expected to collect a balanced sample with about the
same number of men and women. However, because we have more female participants than
male participants and the effect of target sex could be due to the unbalanced sample, we
dropped the factor sex of the target in the analysis. Hence, a one-factor (Valence: univalent

positive vs. univalent negative vs. ambivalent first positive vs. ambivalent first negative)
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within-participant design was used for analysis. Wherever the assumption of Sphericity was
violated, Greenhouse-Geisser correction was implemented. Bonferroni correction was used

for pairwise comparisons.

Materials and Procedure

After participants gave informed consent to the study procedure and data processing,
they indicated if they used a computer and a mouse. Only participants using a computer and a
mouse could participate in the study. Participants who indicated that they used a mobile
device (e.g., tablet or smartphone) without a computer mouse were thanked for their interest
in the study and informed that they could only participate if they used a computer with a

computer mouse.

Using the same cover story as Walther et al. (2009), participants were asked to imagine
that they just started a new job at a company. Furthermore, they should imagine that they are
interested in getting to know their new colleagues and that they will receive a picture of and
information about them. In the following pages, participants viewed a face picture on the left
with three statements on the right side of the screen. The experiment automatically advanced
to the next page after seven seconds. On each page, the statements were of the same valence.
Each picture was presented twice. In the univalent condition, the valence of the statements
was the same; that is, the pictures in the univalent positive condition were presented twice
with three different positive statements, and the pictures in the univalent negative condition
were presented twice with three different negative statements. However, the pictures were
presented with positive and negative statements in the ambivalent conditions. In the
ambivalent first positive condition, the pictures were first presented with three positive
statements and then with three negative statements. In the ambivalent first negative condition,
the pictures were first presented with three negative statements and then with three positive

statements.
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In summary, the participants viewed eight pictures (four of male faces and four of
female faces) twice with three statements each. Therefore, 48 statements (24 positive and 24
negative) were used. The statements were from Walther et al. (2009) and Durso et al. (2021),
as well as generated and pretested to be univalent positive or univalent negative. The face
pictures were from the Chicago Face database (Ma et al., 2015) with neutral facial

expressions and of Caucasian males and females.

After the induction, a mouse-tracking procedure was employed. However, the data
were not saved correctly due to a programming error. Thus, we do not further discuss mouse
tracking in this study (see Study 2 for mouse tracking). Next, the participants indicated their
positivity (How positive do you rate the person regardless of the negative aspects?, not at all
positive — maximally positive) and negativity (How negative do you rate the person regardless
of the positive aspects?, not at all negative — maximally negative) sequentially for each
picture. Positivity and negativity were combined to an index of potential ambivalence using
the similarity intensity model index (SIM-Index; Thompson et al., 1995): (positivity +
negativity)/2 - | positivity — negativity |. Following these items, participants indicated their felt
ambivalence (To what extent do you have conflicting thoughts and/or feelings about the
depicted person?, not at all- maximally). All self-reported ambivalence was indicated on a
slider ranging from 0 to 100 with only the endpoints labeled. For exploratory purposes,
participants filled out the Trait Ambivalence Scale (Schneider et al., 2020) consisting of 10
items (e.g., My thoughts are often contradictory; 1 does not apply to me, 7 strongly applies to
me) next. Because Trait Ambivalence did not influence the results, we did not report these
analyses. Finally, participants answered demographic questions (i.e., gender, birth year,
educational level), had the opportunity to leave a comment, and were thanked for their

participation.
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Results and Discussion

To investigate whether face pictures paired with positive and negative statements
resulted in higher potential ambivalence compared to face pictures paired with only positive
or only negative statements, we calculated a one-factor (Valence: univalent positive vs.
univalent negative vs. ambivalent first positive vs. ambivalent first negative) repeated
measure analysis of variance (ANOVA) with the SIM-Index as dependent variable. Analysis
revealed a main effect of Valence, F(2.78, 316.95) = 13.85, p <.001, n?, = .11. Consistent
with the hypothesis, the data showed that the ambivalent conditions (ambivalent first positive:
M =15.48, SE = 2.56; ambivalence first negative: M = 11.35, SE =2.53) had significantly
higher potential ambivalence compared to univalent conditions (ps < .03; univalent positive:
M=-1.74, SE = 2.55; univalent negative: M = 2.22, SE = 2.59). Furthermore, the ambivalent
conditions did not differ in their potential ambivalence (p > .05), and the univalent conditions

did not differ in their potential ambivalence (p > .05).

We also calculated a one-factor (Valence: univalent positive vs. univalent negative vs.
ambivalent first positive vs. ambivalent first negative) repeated measure ANOVA with felt
ambivalence as dependent variable. In this analysis, the main effect of Valence was also
significant, F(2.95, 335.92) = 21.01, p <.001, n?, = .16. Consistent with our hypothesis, we
found that pictures paired with positive and negative statements (ambivalent first positive: M
=47.8, SE = 2.17; ambivalence first negative: M = 46.8, SE = 2.34) elicited significantly
higher felt ambivalence compared to pictures paired with only positive statements (ps <.001;
univalent positive: M = 28, SE = 1.82). Additionally, the ambivalent conditions did not differ
in their ambivalence (p > .05). However, the ambivalent conditions did not have significantly
higher felt ambivalence compared to the univalent negative condition (ps > .05; univalent
negative: M =43.3, SE = 2.42) and the univalent negative condition elicited significantly

higher felt ambivalence compared to the univalent positive condition (p <.001).
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The results of Study 1 indicate that pairing a individual with positive and negative
statements might lead to higher ambivalence than pairing a person with only positive or
negative statements. Specifically, the ambivalent conditions lead to higher potential
ambivalence than both univalent conditions. Additionally, the ambivalent conditions had

higher felt ambivalence than the univalent positive condition.

Study 2

The purpose of Study 2 was to replicate the results of Study 1 in the laboratory and
extend them with an indirect attitude measure (i.e., mouse tracking). OpenSesame version
3.3.14 (Mathot et al., 2012) was used to program the study, and the mousetrap plug-in was
used to implement mouse tracking (Kieslich & Henninger, 2017). The study was pre-

registered and approved by the ethics committee of the local university (EK Nr. 62/2022).

Methods

Participants and Design

A total of N =100 (86 female, 12 male, one non-binary, one preferred not to indicate
gender; Mage = 20.99, SDage = 2.95, range 18 to 33 years, two participants did not indicate
their age; 96 indicated that German was their native language) undergraduate students of the
local university participated in the study in return for partial course credit. For self-reported
ambivalence, the same one-factor (Valence: univalent positive vs. univalent negative vs.
ambivalent first positive vs. ambivalent first negative) within-participant design as in Study 1
was used. However, for mouse tracking, the design was extended to a 4 (Valence: univalent
positive vs. univalent negative vs. ambivalent positive first vs. ambivalent negative first) x 2
(Time: one vs. two) x 2 (Allocation of Response: left positive vs. left negative) mixed design.
Because this sample was again unbalanced regarding the sex of participants, and thus,

interpretation of the sex of target would be ambiguous, we dropped the sex of target from
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analysis. Where the assumption of Sphericity was violated, Greenhouse-Geisser correction

was implemented. Bonferroni correction was used for pairwise comparisons.

Materials and Procedure

The procedure of Study 2 was similar to that of Study 1, however, we implemented
some changes. First, this study was a laboratory study, and up to four participants could
participate at the same time. Second, for exploratory purposes, in addition to the Trait
Ambivalence Scale (Schneider et al., 2020), the Need for Cognitive Closure (Schlink &
Walther, 2007) and the 6 Facets Reactivated F scale (Heidemeyer et al., 2021) were
administered before the initial attitude induction. Trait Ambivalence and Need for Cognitive
Closure were investigated as possible moderators of the effect. We do not report them because
they did not affect the results. The 6 Facets Reactivated F scale was implemented as a buffer
to make the research question less obvious. Third, in the attitude induction, every picture was
presented with only a single statement on every page. Additionally, every picture was
presented with eight rather than six statements. Furthermore, to ensure that we first induced a
univalent attitude, the mouse tracking task was completed after the initial attitude induction
and a second time after half of the pictures were shown with attitude consistent statements and
the other half of the pictures were shown with counter-attitudinal statements. After the second
mouse tracking potential and felt ambivalence were measured with the same questions as in

Study 1, this time, however, the slider ranged from -100 to 100.

In mouse tracking, the movement of the mouse is captured as well as the response
(i.e., click on positive or click on negative). Trials started with the presentation of a start
button at the bottom of the screen and the response buttons in the upper corners of the screen.
The response buttons were labeled positive and negative, and the response side was
counterbalanced between participants; that is, half of the participants had positive in the upper

left corner of the screen and negative in the upper right corner of the screen, and the other half
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of the participants had negative in the upper left corner of the screen and positive in the upper
right corner of the screen. When participants clicked the start button, the mouse was centered
at the bottom of the screen, and the picture appeared in the middle of the screen. Participants
indicated their response by moving the mouse and clicking the response buttons. If
participants took more than 1000ms to initialize mouse movement, the instruction “please
respond faster” appeared for 2500ms in the center of the screen. Before completing the test
trials, participants completed practice trials to familiarize themselves with the procedure. The
practice trials consisted of two univalent positive and two univalent negative animal pictures
(Possidonio et al., 2019). The eight face pictures were presented four times each in the test
trials, resulting in 32 mouse tracking trials for each measurement time. As pre-registered
Median Absolute Deviation was used to exclude outliers; that is, trials with response times
greater than 2.5 times the median absolute deviation and trials with response times smaller
than 2.5 times the median absolute deviation were excluded (Leys et al., 2013). These two
criteria led to the exclusion of less than 8% of all mouse tracking trials. This led to missing
values for three participants, which were excluded from the mouse tracking analysis.
Therefore, the total sample for mouse tracking was N =97 (83 females, 12 males, one non-
binary, one preferred not to indicate gender; Mage = 21.04, SDage = 2.61, range 18 to 33 years,
two participants did not indicate their age; 93 indicated that German was their native

language).

Whereas univalent attitudes should result in a relatively straight line from the start to
the answer button, ambivalent attitudes should result in a more curved movement (Schneider
et al., 2015; Schneider & Mattes, 2021). People should feel more pull to the non-selected
response if they feel ambivalent. Thus, ambivalence was conceptualized as the maximum
perpendicular deviation from the perfect straight line from the start to the response button
(i.e., maximum absolute deviation). Thus, we would expect a higher maximum absolute

deviation in the ambivalent conditions compared to the univalent conditions in the second
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measurement time. Following previous research (Schneider et al., 2015), time normalized
trajectories were used to calculate the maximum absolute deviation. Besides the trajectory, the
mouse tracking procedure also captures which response was indicated (positive vs. negative).

Therefore, it is also possible to analyze the proportion of positive responses.

Results and Discussion

The one-factor (Valence: univalent positive vs. univalent negative vs. ambivalent first
positive vs. ambivalent first negative) repeated measure ANOVA with potential ambivalence
as dependent variable revealed a main effect of Valence, F(2.48, 245.57) = 41.74, p < .001, n?%,
= .3. Pairwise comparisons revealed significant differences between all comparisons (ps <
.001) except for the ambivalent first positive and the ambivalent first negative condition (p >
.05). That is, the ambivalent conditions had significantly higher potential ambivalence than
the univalent positive and univalent negative condition, and the univalent negative condition
had significantly higher potential ambivalence than the univalent positive condition
(ambivalent first positive: M = 42.14, SE = 6.21; ambivalence first negative: M = 40.13, SE =
6.07; univalent positive: M = -32.85, SE = 6.08; univalent negative: M =-1.51, SE = 6.71).

The one-factor (Valence: univalent positive vs. univalent negative vs. ambivalent
positive first vs. ambivalent negative first) repeated measure ANOVA with felt ambivalence as
dependent variable revealed a main effect of Valence, F(2.76, 273.47)=101.2, p < .001, 0, =
.51. Similar to the potential ambivalence, the ambivalent conditions did not differ
significantly from each other (p > .05). However, the ambivalent conditions had significantly
higher felt ambivalence than univalent negative and univalent positive (ps <.001) and
univalent negative had significantly higher felt ambivalence than univalent positive (p = .001;
ambivalent first positive: M = 7.43, SE = 4.59; ambivalence first negative: M = 0.55, SE =

4.84; univalent positive: M = -75.26, SE = 3.7; univalent negative: M = -56.38, SE = 4.64).
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Next, we calculated a 4 (Valence: univalent positive vs. univalent negative vs.
ambivalent positive first vs. ambivalent negative first) x 2 (Time: one vs. two) x 2 (Allocation
of Response: left positive vs. left negative) ANOVA with repeated measurement on first two
factors and maximum absolute deviation as dependent variable. This analysis revealed a main
effect of Time, F(1, 98) = 6.7, p = .011, 1%, = .06, indicating a greater pull to the non-chosen
response at Time 2 (M = 144, SE = 10.8) than at Time 1 (M = 168, SE = 12.8).

Furthermore, the main effect of Valence was significant, F(2.71, 265.58) =5.24, p =
.002, n%, = .05. The pairwise comparison revealed that ambivalent first positive resulted in a
significantly higher pull to the non-chosen response than univalent negative (p = .002).
Additionally, ambivalent first negative also resulted in more pull to the non-chosen response
than univalent negative (p =.002). All other comparisons were not significant (ps > .13). This
main effect of valence was qualified by the two-way interaction of Valence and Allocation of
Response, F(2.71, 265.58) = 2.86, p = .043, 1, = .03. Similar to the main effect of valence,
pairwise comparison revealed that univalent negative had a significantly lower pull to the
non-chosen response than ambivalent first positive (p <.001), ambivalent first negative (p <
.001), and univalent positive (p =.032) when the negative button was allocated on the left
side and the positive button was allocated on the right side. However, there were no
significant differences between valence conditions when the positive response was allocated
on the left and negative on the right (ps > .05).

Importantly and consistent with our hypothesis, there was also a significant interaction
of Time and Valence, F(2.77, 271.45) = 4.88, p = .003, n%, = .05. As expected, there were no
significant differences between valence conditions at Time 1 (ps > .05; see Table 1 for Means
and Standard Errors). At Time 2, univalent positive had a significantly higher pull toward the
non-chosen response than univalent negative (p = .016). Additionally, univalent negative had
significantly lower pull to the non-chosen response compared to ambivalent first positive (p <

.001) and ambivalent first negative (p =.009) at Time 2. Univalent negative at Time 1 differed
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from ambivalent first positive at Time 2 (p = .004), and univalent positive at Time 1
significantly differed from ambivalent first positive at Time 2 (p = .027). Furthermore,
ambivalent first positive at Time 1 and ambivalent first positive at Time 2 differ significantly
(p = .041), indicating an increase in ambivalence from Time 1 to Time 2 in the ambivalent
first positive condition. All other ps > .05. Thus, even though we find that the ambivalent
conditions significantly differ from univalent negative at Time 2, the increase from Time 1 to
Time 2 was only significant for ambivalent first positive. No other main effect or interaction
was significant (ps > .05).

Table 1

Means and Standard Errors of Maximum Absolute Deviation by Time and Valence

Time 1 Time 2
Valence M SE M SE
Positive 138.97 12.42 180.38 17.14
Negative 137.86 15.69 117.07 13.68
Ambivalent first positive 142.35 13.01 198.13 17.82
Ambivalent first negative 157.60 14.77 174.55 17.83

In addition, we explored the proportion of positive responses in mouse tracking. The 4
(Valence: univalent positive vs. univalent negative vs. ambivalent first positive vs. ambivalent
first negative) x 2 (Time: one vs. two) x 2 (Allocation of Response: left positive vs. left
negative) ANOVA with repeated measurement of the first two factors revealed a main effect
of Time, F(1, 98) = 74.17, p < .001, n?, = .43, and Valence, F(2.41, 235.73) = 500.67, p <
001, %, = .84. At Time 1, there were significantly more positive responses than at Time 2
(Time 1: M =0.49, SE = 0.008; Time 2: M =0.38, SE = 0.01). For valence, we found that
univalent positive had the highest proportion of positive responses, followed by ambivalent
first positive which, in turn, was followed by ambivalent first negative; univalent negative had

the lowest proportion of positive responses (ambivalent first positive: M = 0.52, SE = 0.02;
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ambivalence first negative: M = 0.23, SE = 0.02; univalent positive: M = 0.93, SE = 0.02;
univalent negative: M = 0.05, SE = 0.02). All pairwise comparisons were significant (ps <
.001).

The interaction of Valence and Time was also significant, F(2.09, 204.98) = 386.28, p
<.001, n?, = .8. Consistent with the hypothesis that at Time 1, only univalent attitude should
be induced, we did not find significant differences between univalent positive and ambivalent
first positive as well as univalent negative and ambivalent first negative (ps > .05). However,
univalent negative and ambivalent first negative had a significantly lower proportion of
positive responses than univalent positive and ambivalent first positive at Time 1 (ps <.001).
The proportion of positive responses increased for univalent positive from Time 1 to Time 2
(» = .007). In contrast, the proportion of positive responses did not differ significantly for
univalent negative from Time 1 to Time 2 (p > .05). The proportion of positive responses
decreased for ambivalent first positive from Time 1 to Time 2 (p <.001). This decrease was so
strong that ambivalent first positive at Time 2 did not differ significantly from univalent
negative at Time 1 (p > .05) and ambivalent first negative at Time 1 (p > .05). The proportion
of positive responses significantly increased for ambivalent first negative from Time 1 to
Time 2 (p <.001), however, it also differed significantly from univalent positive at Time 1
(» <.001) and univalent positive at Time 2 (p <.001; see Table 2 for Means and Standard
Errors).

Table 2

Means and Standard Errors of Proportion of Positive Response by Valence and Time

Time 1 Time 2
Valence M SE M SE
Positive 0.91 0.02 0.96 0.01
Negative 0.06 0.02 0.04 0.02
Ambivalent first positive 0.92 0.02 0.12 0.02

Ambivalent first negative 0.06 0.02 0.39 0.03
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In sum, Study 2 replicated the results of Study 1 for potential and felt ambivalence.
Additionally, in Study 2, a mouse tracking task was implemented. The results of the mouse
tracking task indicate significantly higher pull to the non-chosen response for the ambivalent
conditions than the univalent negative condition. However, the increase in pull to the non-
chosen response from Time 1 to Time 2 was only significant for the ambivalent first positive

condition.

General Discussion

Even though impression formation procedures are prime examples of how attitude
theories (e.g., Dalege et al., 2018; Petty et al., 2007) propose that people form ambivalent
attitudes, this has never been systematically investigated previously. In two studies, we found
that face pictures that were previously paired with positive and negative information elicit
higher potential and higher felt ambivalence than face pictures paired with information of one
valence (i.e., only positive or only negative information). In Study 2, we also used mouse
tracking as an indicator of experienced conflict. Partly confirming our hypothesis, data
indicate that the pull towards the non-chosen response increased from Time 1 to Time 2 for
the ambivalent first positive condition. However, for ambivalent first negative, the increase in
pull from Time 1 to Time 2 was not significant. The exploratory results of the proportion of
positive responses are consistent with this finding. Whereas the proportion of positive
responses is below 25% in the ambivalent first positive condition at Time 2, it is also below

50% in the ambivalent first negative condition at Time 2.

This indicates that negative information had a greater impact on overall attitude than
positive information and is consistent with previous research. Sanbonmatsu et al. (2015)
attribute this effect to negative behavior having a lower base rate. That is, negative behavior is
less frequent, and people do not expect negative behavior. Therefore, if negative behavior

occurs, it has a greater impact on evaluation than positive behavior. In contrast, positive
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behavior is quite frequent, and therefore, people expect positive behavior. This might also
explain why the univalent negative condition had the lowest pull to the non-chosen response,

whereas the univalent positive condition did not differ from the ambivalent conditions.

That pairing a stranger with positive and negative information leads to ambivalence
sheds new light on some impression formation studies. In light of the results of the present
investigation, impression formation tasks that first present information of one valence and
later counter-attitudinal information might not lead to complete attitude change but to

ambivalence.

Future Research

As ambivalence leads to different consequences than univalence, mistaking an
ambivalent attitude for a univalent attitude is problematic. According to our results, if, for
example, a political candidate is paired with positive and negative information, this should
lead to ambivalence. This ambivalence, in turn, can lead to compensatory behavior. Higher
ambivalence can lead to discomfort (e.g., Nordgren et al., 2006), compensatory preference for
order (van Harreveld et al., 2014), biased information processing (e.g., Clark et al., 2008), or a
decrease in attitude-behavior consistency (Conner et al., 2002; for a meta-analysis, see Cooke
& Sheeran, 2004). Thus, a political candidate paired with positive and negative information
might not be voted for. Future research should, therefore, investigate the consequences of

ambivalence in person perception.

Additionally, previous research indicates that not only the blocked presentation of
information (i.e., first one valence and then the oppositive valence information) but also the
simultaneous presentation of positive and negative aspects can lead to ambivalence. Béna et
al. (2023) showed participants relational sentences. They found that if a fictitious alien species
loved something negative or loathed something positive, participants had higher felt

ambivalence compared to when a fictitious alien species loved something positive or loathed
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something negative. Hence, future research should investigate if a neutral individual who

loves something negative leads to higher potential and felt ambivalence.

Limitations

One limitation is that even though the statements were pretested on potential and felt
ambivalence and thus were univalent, they were not tested on other dimensions. Previous
research demonstrated that, for example, morality is important at all stages of impression
formation (Brambilla et al., 2021). Information about (im)moral behavior leads to an extremer
(i.e., more negative or more positive) first impression than competence or sociability
information (Brambilla et al., 2019). Furthermore, attitude-inconsistent moral information
leads to greater impression change than inconsistent competence or sociability information
(Brambilla et al., 2019). Because our statements were not tested for morality, some statements
might have greater influence than other statements. As the statements were sampled randomly,

this influence should also be random and thus only limitedly influence our results.

Another limitation of the results is the effect of the response side in Study 2. The
allocation of the response button was counterbalanced between participants so that half of the
participants had the positive response on the left side and the other half of the participants had
the positive response on the right side. The interaction of response allocation with valence for
maximum absolute deviation indicates that when negative was on the left-hand side and
positive was on the right-hand side, the effects reflected the main effect of valence. However,
the effects vanish when positive was on the left-hand side and negative was on the right-hand
side. This might be due to the general association of negative with the left-hand side and
positive with the right-hand side for right-handed individuals (Casasanto, 2009). Although we
did not measure handedness, we expect the majority of the participants to be right-handed, as
only approximately 10.6% of the population is left-handed (Papadatou-Pastou et al., 2020).

Thus, when the allocation of the negative response was on the left-hand side and the positive



THE FORMATION OF AMBIVALENT ATTITUDES 81

response on the right-hand side, this should be more consistent with the implicit
representation of negative and positive of most participants than when the positive response
was on the left-hand side, and the negative response was on the right-hand side. Therefore, the
pull to the non-chosen response would be more natural for participants in the condition in that

the negative response button was allocated on the left side.

Conclusion

The present studies systematically investigate potential and felt ambivalence as well as
experienced conflict measured via mouse tracking in an impression formation task. The
results suggest that impression formation studies should consider ambivalence. Specifically,
we found that an impression formation task can lead to ambivalence when the target
individual is first paired with positive statements and next paired with negative statements or
vice versa. Considering the affective, behavioral, and cognitive consequences of ambivalence,

we propose that ambivalence should be ruled out for unambiguous interpretation of results.
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Abstract

A cupcake, organ donation, and air traveling—all these attitude objects have in common that
they can elicit ambivalence in many people. Ambivalence is the co-occurrence of positive and
negative associations and has severe downstream consequences. Even though many attitude
theories predict ambivalence if an attitude has positive and negative elements, previous
research rarely tested this assumption. Drawing on the few studies that investigated the
genesis of ambivalence, we used an impression formation task to randomly present the same
number of positive and negative (i.e., ambivalent), or only positive (univalent positive
control) or only negative (i.e., univalent negative control) statements. Consistent with the
propositions of attitude models, we found higher self-reported ambivalence in the ambivalent
condition compared to the control conditions in all studies. However, we did not consistently
find higher ambivalence on an indirect ambivalence measure (i.e., mouse tracking). In Study
3, we tested if the block-size of statements of the same valence influences ambivalence. We

discuss the results and implications for research.

Keywords: ambivalence, attitude formation, impression formation
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Introduction

People immediately evaluate attitude objects upon confrontation. However, some
attitude objects, such as unhealthy food (Nortris et al., 2019), plastic (Hahn et al., 2021), or
organ donation (Contiero & Wilson, 2019), elicit simultaneously positive and negative
associations (i.e., ambivalence) instead of only positive or only negative associations (i.e.,
univalent). This structure of positive and negative associations is called potential ambivalence
(Kaplan, 1972), and the experienced conflict resulting from the simultaneous accessibility of
positive and negative associations is called felt ambivalence (Priester & Petty, 1996). Even
though the downstream consequences of ambivalence on affect, behavior, and cognition are
well established (van Harreveld et al., 2015), there is little research on the formation of
ambivalent attitudes. However, understanding the formation of ambivalent attitudes will help

to design interventions to help people overcome this evaluative conflict.

On a theoretical basis, many attitude theories (e.g., Dalege et al., 2018; Petty et al.,
2007) are consistent in their explanation of the formation of ambivalence. They propose that if
an attitude object is associated with positive and negative evaluative reactions, the attitude
object elicits attitudinal ambivalence. For example, the Meta-cognitive Model of Attitudes
(MCM; Petty et al., 2007) proposes that attitude objects are connected to evaluative
associations in memory. For instance, chocolate can be associated with being tasty (i.e.,
positive evaluative association). Furthermore, these evaluative associations are tagged with
validity information (e.g., true/false, yes/no, accept/reject). Hence, chocolate might be
associated with being tasty, which is tagged as true. Additionally, the MCM proposes that the
evaluative associations are automatically activated, and the validity information only
influences attitude when people have time to retrieve it. Therefore, direct and indirect attitude

measures might indicate different attitudes.
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If an attitude object has opposing evaluative associations (e.g., chocolate being
associated with being tasty as well as being unhealthy), the MCM proposes two possibilities.
First, one of the evaluative associations might be tagged as invalid (e.g., chocolate-tasty-
false). Thus, people change their attitude. This particular case of the MCM is called past
attitudes are still there (Petty et al., 2006). Previous research investigating this particular case
of the MCM and found that participants did not indicate higher ambivalence on self-reported
measures, however, a more indirect measure indicated ambivalence. The second possibility
the MCM proposes when an attitude object is associated with opposing evaluative
associations is when both evaluative associations have the same validity tag (e.g., both true or
both false). If this is the case, then people should indicate ambivalence on direct and indirect

measurcs.

Preliminary evidence that ambivalent attitudes emerge when attitude objects are
connected with positive and negative information is observed in Evaluative Conditioning
studies. Evaluative Conditioning refers to the change in liking of a previously neutral stimulus
(CS) in the direction of a valenced stimulus (US) due to repeated pairing (De Houwer, 2007).
That is, if a CS was repeatedly paired with a positive US, then the CS is evaluated more
positively. Because such procedures do not give validity information, the MCM (Petty et al.,
2007) proposes ambivalence in direct and indirect attitude measures when a CS is paired with
an ambivalent US or with positive and negative US. However, only a few Evaluative
Conditioning studies exist that investigate this (Béna et al., 2023; Glaser et al., 2018). Glaser
et al. (2018) used pictures consisting of positive and negative pictures combined together as
ambivalent US. They investigated if the repeated pairing of a CS with these compound US
leads to an ambivalent evaluation of the CS. They found initial evidence that EC might lead to
the formation of ambivalent attitudes. However, when they accounted for alpha error

accumulation, the critical comparisons were not significant.
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Further evidence is provided by the studies by Béna et al. (2023). They investigated
the genesis of ambivalence using a relational Evaluative Conditioning procedure. In relational
Evaluative Conditioning procedures, the CS and US do not merely co-occur, but a relational
link is specified. In their studies, for example, they found higher felt ambivalence when a
fictitious alien species (i.e., CS) loved (i.e., relational link) a negative animal (i.e., US) than
when a fictitious alien species loved a positive animal. This indicates that not only the mere
co-occurrence can lead to ambivalence but also when one aspect is the relation between the

CS and the US.

Additionally, there is evidence that impression formation tasks can lead to
ambivalence (Cacioppo et al., 1997; Priester & Petty, 1996). For example, Cacioppo et al.
(1997) first paired a name with six neutral statements and next with either six additional
neutral statements, six additional positive statements, six additional negative statements, or
three positive and three negative statements in random order. Consistent with the predictions
of the MCM (Petty et al., 2007), they found higher ambivalence when the name was paired

with three positive and three negative statements.

The previously reviewed studies provide mixed evidence for the prediction of the
MCM that an attitude object that is paired with positive and negative aspects with the same
validity information leads to ambivalence on direct and indirect measures (Petty et al., 2007).
Several limitations further impair the interpretation and comparison of the studies. For
example, some studies only used direct attitude measures (Cacioppo et al., 1997; Glaser et al.,
2018; Priester & Petty, 1996) or only captured felt ambivalence (Béna et al., 2023). Hence, a
systematic investigation of the formation of ambivalent attitudes using direct and indirect

attitude measures is missing.
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The Present Investigation

The present investigation, therefore, systematically tests whether pairing a neutral
attitude object with positive and negative information without validity information leads to
ambivalence. According to the MCM, direct and indirect attitude measures should indicate
ambivalence when an attitude object has opposing evaluative associations with the same
validity information (Petty et al., 2007). These previously reviewed findings provide
preliminary evidence that ambivalent attitudes can emerge when the positive and negative
associations are acquired (almost) simultaneously and without validity information. Going
beyond previous research, we measured potential (Thompson et al., 1995) and felt
ambivalence (Priester & Petty, 1996) with direct attitude measures and used a mouse tracking
task as an indirect indicator of ambivalence (Schneider et al., 2015; Schneider & Mattes,
2021). Ambivalence measured via mouse tracking is less affected by introspective ability and
social desirability as it depicts participants’ movements while categorizing the attitude object
(Schneider et al., 2015). Whereas participants move in a relatively straight line from the start
point to the answer for a univalent attitude object, their mouse movement should have more
pull to the non-chosen response option (i.e., a more curved line) for an ambivalent attitude

object (Schneider et al., 2015; Schneider & Mattes, 2021).

We used an impression formation task to test the hypothesis that an attitude object
with opposing evaluative associations with the same validity information leads to
ambivalence. We implemented ambivalent, univalent positive, and univalent negative
conditions. To this end, face pictures were paired with either positive, negative, or positive
and negative statements. We hypothesize that pictures of faces that are randomly paired with
positive and negative statements elicit higher potential and felt ambivalence as well as
ambivalence measured via mouse tracking than pictures of faces that are paired with only

positive or only negative statements.
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Study 1

Study 1 was an online study programmed with Enterprise Feedback Suite Survey from
Tivian XI. An adapted version of Mathur and Reichling’s (2019) online mouse tracking for
Enterprise Feedback Suite Survey (Buttlar et al., 2023; Puteri et al., 2022) was used to

implement mouse tracking.

Method

Participants and Design

A total of N = 121 participants participated in the online study (86 female, 35 male;
Mge = 24.87, SDyge = 9.96, range 18 to 65 years; one did not receive a high school diploma,
two high school degree, six secondary school, 91 A-levels, 18 university degree and three
other educational degrees). Due to outliers and missing values, the data of six participants was
not included in the mouse tracking analysis, resulting in a total of N = 115 participants for
these analyses (83 female, 32 male; Muge = 24.69, SD4ee = 10.06, range 18 to 65 years; one did
not receive a high school diploma, two high school degree, six secondary school, 88 A-levels,
15 university degree and three other educational degree). Students of the local university
received partial course credit for their participation. All other participants could not be
compensated. A one-factor (Valence: ambivalent vs. univalent positive vs. univalent negative)
within-participant design was realized. For mouse tracking, the between factor of allocation of
response button was added, resulting in a 3 (Valence: ambivalent vs. univalent positive vs.
univalent negative) x 2 (Allocation of Response: left positive vs. left negative) mixed design.
Post hoc comparisons were Bonferroni corrected, and where the assumption of Sphericity was

violated, Greenhouse-Geisser correction was implemented.

Procedure
After giving informed consent, participants indicated whether they used a computer

and a computer mouse. Only participants using a computer and a computer mouse could
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participate in the study. All other participants were thanked for their interest and informed that
they could only participate if they used a computer and a computer mouse. Following the
procedure of Walther et al. (2009), participants using a computer mouse were next instructed
to imagine starting a new job, that they were interested in getting to know their new
colleagues, and that they would receive information about their new colleagues. On the
following pages, a picture was presented on the left side of the screen and a statement on the
right side of the screen. After seven seconds, the slide automatically changed to the next slide.
Six pictures (three of female and three of male) of Caucasian faces with neutral facial
expressions and 36 (18 positive and 18 negative) statements were used. The pictures were
from the Chicago Face Database (Ma et al., 2015). The statements were from previous studies
(Durso et al., 2021; Walther et al., 2009) as well as self-generated and pretested to be
univalent positive or univalent negative. The pictures and statements were randomly assigned
to the conditions. For the univalent positive condition, a picture of a female face and a picture
of a male face was paired with six positive statements. For the univalent negative condition, a
picture of a female and a picture of a male face was paired with six negative statements. For
the ambivalent condition, a picture of a female and a picture of a male face was paired with

three positive and three negative statements.

After the impression formation phase, ambivalence via mouse tracking was measured.
Participants were instructed to indicate their response by clicking on the positive or negative
button in the screen’s upper left or upper right corners. The response side was
counterbalanced between participants. To familiarize participants with the procedure,
participants completed five practice trials. Five pictures of Caucasian faces with neutral
expressions were chosen from the Chicago Face Database (Ma et al., 2015) for the practice
trials. Before the practice trials, participants were instructed to activate the full-screen mode.
The mouse tracking procedure was in a 925x640 pixel grey bordered field in the middle of the

screen. This was implemented to ensure that mouse tracking was independent of screen size,
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and even on smaller screens, the entire mouse tracking area was displayed without

participants having to scroll.

A mouse tracking trial started when participants clicked the start button at the bottom
center of the screen. Next, the target picture appeared, and participants had to move the mouse
and click on one of the response buttons in the top corners of the screen. If participants did not
initiate mouse movement after 1500ms, they got feedback to initiate it faster. If participants
took longer than 7500ms to respond, they got feedback to respond faster. Additionally,
participants received feedback if they moved the mouse before the picture was fully loaded
and were asked to move the mouse only when the picture was fully loaded. Following Leys et
al. (2013) recommendation, we excluded trials based on reaction times. That is, we excluded
the median plus and minus 2.5, the Median Absolute Deviation. Trials in which feedback was
provided were also excluded from analysis. This resulted in 18.82% of all trials being
excluded. The dependent variable for mouse tracking was the horizontal deviation on the x-

axis.

After participants completed the practice trials, they completed the test trials. In the
test trials, each of the six pictures from the impression formation task was presented three
times, resulting in 18 trials. Due to a programming error, one picture of a female face was
presented twice, and another picture of a female face was presented four times. However, this

should not bias the results because the pictures were randomly assigned to the conditions.

Following the mouse tracking, participants completed the self-reported ambivalence
measures. The face pictures were presented in the middle of the screen for all questions.
Under the picture, the question was presented, and below the question, the rating slider was
presented. Participants indicated their response by moving the slider. The slider ranged from 0
to 100, but only the endpoints were labeled. Participants first reported positivity and

negativity separately. For positivity (negativity), participants were asked to indicate “how
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positive (negative) they evaluated the person, independently from the negative (positive)
aspects”. The endpoints of the slider were labeled “not at all positive (negative)” on the left
and “very positive (negative)” on the right. The Similarity Intensity Model Index (SIM-Index)
was used as an indicator of potential ambivalence (Thompson et al., 1995): (positivity +
negativity)/2 - | positivity — negativity |. Higher SIM-Index values indicate higher potential
ambivalence. Following positivity and negativity, participants indicated their felt ambivalence
(“To what extent do you have conflicting thoughts and/or feelings toward the depicted
person”). For this question, the left endpoint of the slider was labeled “not at all” and the right

endpoint was labeled “maximally”.

After the self-reported ambivalence measures, participants completed the Trait
Ambivalence Scale (Schneider et al., 2020) for exploratory purposes. We do not report the
analysis of Trait Ambivalence because Trait Ambivalence did not influence the results.
Finally, participants answered demographic questions (i.e., gender, age, education) and had
the opportunity to leave a comment. On the final page, participants were thanked for their

participation.
Results and Discussion

For mouse tracking, a 3 (Valence: ambivalent vs. univalent positive vs. univalent
negative) x 2 (Allocation of Response: left positive vs. left negative) analysis of variance
(ANOVA) with repeated measurement on the first factor and deviation on the x-axis as
dependent variable revealed a main effect of Valence, F(1.94, 205.56) = 6.3, p = .002, 0, =
.06. Consistent with the hypothesis that face pictures paired with positive and negative
statements elicit higher ambivalence compared to face pictures paired with only negative
statements, pairwise comparisons indicated that the ambivalent condition led to significantly
larger deviation on the x-axis compared to the univalent negative condition (p =.001;

ambivalent: M = 0.48, SE = 0.03; univalent negative: M = 0.37, SE = 0.03). However, the



THE FORMATION OF AMBIVALENT ATTITUDES 98

ambivalent condition did not significantly differ from the univalent positive condition (p >
.05; univalent positive: M = 0.43, SE = 0.04), and the univalent positive condition did not
differ from the univalent negative condition (p > .05). No other main effect or interaction was

significant (ps > .77).

For potential ambivalence, a one-factor (Valence: ambivalent vs. univalent positive vs.
univalent negative) repeated measure ANOVA was calculated. This analysis revealed a main
effect of Valence, F(1.76,210.93) = 139.55, p <.001, n?, = .54. Pairwise comparisons
indicated that ambivalent had significantly higher potential ambivalence than univalent
negative and univalent positive (ps < .001; ambivalent: M = 23.8, SE =2.57; univalent
negative: M = -19.1, SE = 2.76; univalent positive: M = -26.2, SE = 2.81). Additionally,
univalent negative had significantly higher potential ambivalence than univalent positive (p =

02).

The one-factor (Valence: ambivalent vs. univalent positive vs. univalent negative)
repeated measure ANOVA with felt ambivalence as dependent variable revealed a main effect
of Valence, F(1.92, 230.42) =91.23, p <.001, n“, = .43. Consistent with our hypothesis,
pairwise comparisons revealed that face pictures that were paired with positive and negative
statements elicited higher felt ambivalence than face pictures that were paired with only
positive statements or only negative statements (ps < .001; ambivalent: M = 57.1, SE = 2.00;
univalent negative: M = 31.3, SE = 2.83; univalent positive: M = 16.3, SE = 2.12).
Additionally, pictures in the univalent negative condition elicited significantly higher felt

ambivalence than pictures in the univalent positive condition (p <.001).

In sum, we found evidence that presenting the same number of positive and negative
statements in a random order leads to higher ambivalence than presenting only negative
statements. Specifically, this effect held for potential and felt ambivalence measured via self-

report. For ambivalence measured via mouse tracking, the ambivalent condition had only
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higher deviation on the x-axis than the univalent negative condition but not the univalent

positive condition.

Study 2

The second study aimed to replicate the results of Study 1 in the laboratory and
eliminate the programming error. OpenSesame (Mathot et al., 2012) was used to program the
study, and the mousetrap plug-in (Kieslich & Henninger, 2017) was used to implement
mouse-tracking. This study was pre-registered and approved by the ethics committee of the
local university (EK Nr. 62/2022). We again hypothesize that pictures of faces paired with
positive and negative statements elicit higher potential and felt ambivalence as well as
ambivalence measured via mouse tracking than pictures of faces paired with only positive or

only negative statements.

Method

Participants and Design

A total of N =101 students of the local university participated in return for partial
course credit (88 female, 11 male, one non-binary, one preferred not to indicate gender; Muge =
21.21, SDyge = 3.02, range 18 to 34 years; 97 indicated that German was their native
language). Due to empty cells because of outliers, six participants were excluded from the
mouse tracking analysis, resulting in a final sample of N =95 in the mouse tracking analysis
(82 female, 11 male, one non-binary, one preferred not to indicate gender; Muge = 21.28, SDage
=3.07, range 18 to 34 years; 91 indicated that German was their native language). The same
design as in Study 1 was implemented. That is, for the self-reported measures, a one-factor
(Valence: ambivalent vs. univalent positive vs. univalent negative) within-participant design
and for mouse tracking a 3 (Valence: ambivalent vs. univalent positive vs. univalent negative)
x 2 (Allocation of Response: left positive vs. left negative) mixed design was realized. Please

note that we expected to recruit a balanced sample and, therefore, pre-registered sex of target
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picture as an additional factor. We dropped this factor because effects can not be
unambiguously interpreted due to the unbalanced sample. Where the assumption of Sphericity
was violated, Greenhouse-Geisser correction was implemented. Pairwise comparisons were

Bonferroni corrected.

Procedure

After participants consented to the study procedure and data processing, participants
completed the Trait Ambivalence (Schneider et al., 2020), the Need for Cognitive Closure
(Schlink & Walther, 2007), and the 6 Facets Reactivated F scale (Heidemeyer et al., 2021).
Neither Trait Ambivalence nor Need for Cognitive Closure influenced the results. Therefore,
we do not report them. The 6 Facets Reactivated F scale was implemented as a buffer task to
disguise the research goal. The attitude induction procedure was the same as in Study 1,
except that each picture was paired with eight statements. Participants only received feedback
for mouse tracking when they took longer than 1000ms to initiate movement. Because some
participants of Study 1 indicated that they were confused by the face pictures in the practice
trials, we used two pictures of positive animals and two pictures of negative animals
(Possiddnio et al., 2019) in the practice trials. Additionally, each picture was presented four
times in the test trials. As in Study 1, trials in which feedback was provided and with a
Median plus and minus 2.5 times the Median Absolut Deviation in reaction times were
excluded (9.69%; Leys et al., 2013). In contrast to Study 1, in which we used the deviation on
the x-axis as dependent variable, we used the maximum absolute deviation (MAD) as
dependent variable in the current study. The MAD is the maximum perpendicular deviation of
the perfect straight line from the start to the chosen response and the actual trajectory
(Freeman & Ambady, 2010). Additionally, whereas the raw mouse tracking data was used in
Study 1, the mouse tracking data was time normalized in Study 2. This ensures that all
trajectories have the same number of measurement times. These adaptations are in line with

the studies validating mouse tracking as an ambivalence measure (Schneider et al., 2015;
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Schneider & Mattes, 2021). Following the mouse tracking, positivity, negativity, and felt
ambivalence were measured as in Study 1, except that the slider ranged from -100 to 100.
Finally, participants answered demographic questions (i.e., gender, age, education, native

language), were thanked and debriefed.

Results and Discussion

The 3 (Valence: ambivalent vs. univalent positive vs. univalent negative) x 2
(Allocation of Response: left positive vs. left negative) ANOVA with repeated measure on the
first factor and MAD as dependent variables revealed no significant effects (ps > .316). Thus,
in contrast to our hypothesis, we did not find that face pictures that were paired with positive
and negative statements elicited higher pull to the non-chosen response than face pictures
paired with only positive or only negative statements.

We calculated a one-factor (Valence: ambivalent vs. univalent positive vs. univalent
negative) repeated measure ANOVA with potential ambivalence (i.e., SIM-Index) as
dependent variable. The main effect of Valence condition was significant, F(1.95, 194.77) =
44.43, p < .001, n?, = .31. Consistent with our hypothesis, pairwise comparisons revealed that
the pictures in the ambivalent condition had significantly higher potential ambivalence than
the pictures in the univalent negative and the univalent positive condition (ps <.001;
ambivalent: M =44.57, SE = 5.18; univalent negative: M = 9.64, SE = 6.41; univalent
positive: M = -27.56, SE = 6.33). Additionally, as in Study 1, univalent negative had higher
potential ambivalence than univalent positive (p <.001).

The one-factor (Valence: ambivalent vs. univalent positive vs. univalent negative)
repeated measure ANOVA with felt ambivalence as dependent variable revealed a main effect
of Valence, F(1.71, 170.87) = 105.1, p < .001, n%, = .51. Consistent with our hypothesis, felt
ambivalence was significantly higher in the ambivalent compared to the univalent negative

and the univalent positive condition (ps < .001; ambivalent: M = 9.38, SE = 4.33; univalent
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negative: M = -41.23, SE = 4.82; univalent positive: M =-67.97, SE = 3.8). Additionally, the
univalent negative condition elicited significantly higher felt ambivalence than the univalent
positive condition (p <.001).

In sum, Study 2 replicated the results of Study 1 for the self-reported measures but not
for ambivalence measured via mouse tracking. Taken together, the results of Study 1 and
Study 2 indicate that randomly presenting the same number of positive and negative
statements with a face picture can elicit ambivalence. However, because the presentation of
positive and negative statements in the ambivalent condition was completely random, it was
possible that the positive statements were presented first and then the negative statements.
Even though this was very unlikely, we conducted Study 3 to systematically investigate if

block-size of statements of one valence impacts ambivalence.

Study 3

The aim of Study 3 was to systematically investigate if the block-size of statement
presentation influences ambivalence. Therefore, we added multiple conditions with different
orders and block-size of statements of one valence while holding the number of positive and
negative statements constant in the ambivalent conditions. As Study 3 was a laboratory study,
we again used OpenSesame (Mathét et al., 2012) and the mousetrap plug-in (Kieslich &
Henninger, 2017) to implement the procedure. The study was pre-registered and approved by

the ethics committee of the local university (EK Nr. 62/2022).

Method

Participants and Design

Consistent with the pre-registration, we terminated data collection at the end of the
term, resulting in a total N = 68 participants (48 female, 19 male, one preferred not to indicate
gender; Muge = 23.05, SD4ee = 2.7, range 19 to 34 years, two participants did not indicate their

age; 66 indicated that German was their native language, one that German was not their native
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language and one did not indicate language). Due to outliers, three participants were excluded
in the mouse tracking analysis, resulting in a total N = 65 participants (47 female, 17 male,
one preferred not to indicate gender; Myge = 22.83, SDyge = 2.32, range 19 to 29 years, two
participants did not indicate their age; 63 indicated that German was their native language,
one that German was not their native language and one did not indicate language) for this
analysis. Participants from the local university received partial course credit for their
participation. A one-factor (Valence: univalent positive vs. univalent negative vs. ambivalent
random vs. 2222N vs. 2222P vs. 242P vs. 242N vs. 44P vs. 44N) within-participant design
was realized for the self-reported measures. For ambivalence measured via mouse tracking,
allocation of response was added, resulting in a 9 (Valence: univalent positive vs. univalent
negative vs. ambivalent random vs. 2222N vs. 2222P vs. 242P vs. 242N vs. 44P vs. 44N) x 2
(Allocation of Response: left positive vs. left negative) mixed design. Again, Bonferroni
correction was implemented for pairwise comparisons, and Greenhouse-Geisser correction

was implemented when the assumption of Sphericity was violated.

Procedure

The procedure was the same as in Study 2, except that nine pictures of females with
neutral facial expressions were used, and the valence condition had nine levels. Besides the
univalent positive, univalent negative, and ambivalent random, six additional valence levels
that should elicit ambivalence were added. That is, one condition presenting first all positive
and then all negative information (i.e., 44P), one condition presenting first all negative and
then all positive information (i.e., 44N), one condition in which two statements with the same
valence are always alternated starting with positive information (i.e., 2222P), one condition in
which two statements with the same valence are always alternated starting with negative
information (i.e., 2222N), one condition which started with two positive followed by all
negative and ending with two positive (i.e., 242P) and lastly, one condition which started with

two negative followed by all positive information and ending with two negative information
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(i.e., 242N). As in the previous studies, the face pictures were only presented with a single

information per screen.

We again excluded mouse tracking trials in which feedback was presented and when
the reaction times were faster than the Median minus 2.5 times the Median Absolute
Deviation and slower than the Median plus 2.5 times the Median Absolute Deviation (Leys et
al., 2013). Thus, we excluded less than 10% of the trials. Because the Trait Ambivalence
(Schneider et al., 2020), the Need for Cognitive Closure (Schlink & Walther, 2007), and the 6
Facets Reactivated F (Heidemeyer et al., 2021) scale did not influence the results, we do not

report them.

Results and Discussion

For mouse tracking, the 9 (Valence: univalent positive vs. univalent negative vs.
ambivalent random vs. 2222N vs. 2222P vs. 242P vs. 242N vs. 44P vs. 44N) x 2 (Allocation
of Response: left positive vs. left negative) ANOVA with repeated measurement on the first
factor revealed no significant effects (ps > .111). Thus, replicating the results of Study 2, there
was no difference between face pictures paired with only positive or only negative
information and face pictures paired with the same amount of positive and negative

information.

The one-factor (Valence: univalent positive vs. univalent negative vs. ambivalent
random vs. 2222N vs. 2222P vs. 242P vs. 242N vs. 44P vs. 44N) repeated measure ANOVA
with potential ambivalence as dependent variable was significant, £(6.65, 445.79) =10.99, p
<.001, n% = .14. Consistent with our hypothesis that face pictures paired with positive and
negative statements lead to higher potential ambivalence than face pictures paired with only
positive or only negative statements, we found significant differences between univalent
positive and all ambivalent conditions (ps < .001; see Table 1 for Means and Standard Errors).

Partly confirming our hypothesis, we found that univalent negative elicited significantly lower
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potential ambivalence compared to all ambivalent conditions (ps < .05) except when the
statements were presented randomly (p = .14). The univalent conditions did not significantly

differ in their potential ambivalence (p > .05).

Table 1

Means and Standard Errors for Potential and Felt Ambivalence by Valence

Potential Ambivlance Felt Ambivalence

Valence M SE M SE
Negative 2.90 9.02 -47.94 5.84
Positive -18.68 8.57 -58.67 6.38
Ambivalent Random 38.04 7.40 -13.55 6.11
2222N 37.41 7.79 -11.25 7.42
2222P 40.54 8.44 -10.19 7.37
242P 46.83 7.30 -15.57 6.63
242N 44.99 7.24 -12.48 6.33
44P 47.09 8.61 1.82 6.92
44N 47.06 7.57 -12.63 6.85

For felt ambivalence, the one-factor (Valence: univalent positive vs. univalent negative
vs. ambivalent random vs. 2222N vs. 2222P vs. 242P vs. 242N vs. 44P vs. 44N) repeated
measure ANOVA was significant, F(7.24, 485.04) = 9.59, p < .001, n?, = .13. Consistent with
our hypothesis, univalent positive elicited significantly lower felt ambivalence than all
ambivalent conditions (ps <.001; see Table 1 for Means and Standard Errors). Additionally,
univalent negative also significantly differed from all ambivalent conditions (ps < .037) but
242P (p = .059). The two univalent conditions did not differ significantly from each other (p >

05).

In sum, the results replicate the results of Study 2. That is, there were no significant
differences between the univalent and the ambivalent conditions in mouse tracking.
Furthermore, all ambivalent conditions had higher potential and felt ambivalence than the

univalent positive condition. Additionally, most ambivalent conditions had higher potential
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and felt ambivalence compared to univalent negative. It seems that block-size does not
significantly influence ambivalence. However, we should interpret the results carefully, as we

did not reach the planned sample size.

General Discussion

Ambivalence is omnipresent in our daily lives. However, little is known about the
formation of ambivalent attitudes. Even though many attitude theories predict that ambivalent
attitudes should be formed if an attitude object is connected to positive and negative aspects
(e.g., Dalege et al., 2018; Petty et al., 2007), this has not been systematically investigated
previously. In three studies, we found evidence that randomly presenting positive and
negative statements about a person leads to higher self-reported potential and felt ambivalence
compared to a person presented with only positive statements. In an online study, we found
evidence that presenting a person with positive and negative information leads to higher
ambivalence measured via mouse tracking than presenting only negative statements.
However, we could not replicate this effect in two laboratory studies. Because the laboratory
studies were in a more controlled environment than the online study and used the indicator
that was validated for capturing ambivalence via mouse tracking, we propose that at least
randomly presenting the same amount of positive and negative information might not lead to
ambivalence measured via mouse tracking. However, to exclude that block-size influences
ambivalence measured via mouse tracking, the sample size of Study 3 is too small. In sum,
even though we found potential and felt ambivalence, evidence for indirectly measured

ambivalence is weak.

This inconsistency between self-reported and indirect measures of ambivalence has
been found in previous research (Petty et al., 2006; Zayas et al., 2022; Zoppolat et al., 2023).
Even in the studies validating mouse tracking as an ambivalence measure, MAD did not

consistently correlate with felt or potential ambivalence (Schneider et al., 2015). Interestingly,
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though, Petty et al. (2006) did not find ambivalence in direct measures but in indirect
measures when they tested the predictions of the past attitudes are still there case of the
MCM. They argue that when attitudes are explicitly reported, people are able to take the
validity information into account. However, when people report their attitudes indirectly, they
do not have time to consider the validity information. Even though this explains their results,
as they tagged one evaluative association as false, this does not apply to the results of the
current study. In the current study, participants did not get any validity information. Therefore,
all information should have the same validity tag, and we would have expected ambivalence
in self-reported and indirect attitude measures. Even so, implicit attitudes can be predictive of
behavior (e.g., Cameron et al., 2012) ambivalence research shows that especially felt
ambivalence leads to discomfort (Nordgren et al., 2006). For example, felt ambivalence
influences information processing (Clark et al., 2008), can lead to procrastination (van

Harreveld et al., 2009), or compensatory perception of order (van Harreveld et al., 2014).

Previous research demonstrated that felt ambivalence is higher when expectancies are
violated (Durso et al., 2021). Specifically, Durso et al. (2021) compared random statement
presentation, alternating statement presentation, and blocked statement presentation. In their
study, they did not find differences in potential ambivalence. However, the blocked condition
led to higher felt ambivalence compared to the other two conditions. Inconsistent with this
research, we did not find significant differences in the ambivalent conditions for potential or
felt ambivalence. There are several explanations for these deviations in results. We
implemented a within-participant design. Many impression formation studies implement
between-participant designs to avoid comparisons (DeMarree et al., 2015). Thus, when
participants indicated their attitude, they might do this in relation to the other impressions they
have formed. However, if this was true, we would have expected higher differences between
the ambivalent conditions. The within-participants design, however, led to a second limitation.

That is, even though the order of the face—information pairing was controlled, the order of
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when a face was presented was randomized. Thus, participants might have expected mixed
information for all target persons. If this was true and participants could not form impressions,
then the univalent conditions should not have worked either. However, the results of Study 3
should be interpreted with caution as we did not reach the aimed sample size, and thus power

is not high.

The results of the current studies not only shed light on the formation of ambivalent
attitudes but are also relevant for other research. For example, impression formation studies
often implement procedures in which target people are first paired with statements of one
valence and then with counter-attitudinal statements (Fourakis & Cone, 2020; Rydell &
McConnell, 2006). Even though attitude theories (e.g., Dalege et al., 2018; Petty et al., 2007)
propose that in such procedures, ambivalence is likely, this is rarely investigated. Neglecting
ambivalence is especially problematic for the unambiguous interpretation of research results,
as the experience of ambivalence can lead to downstream affective, cognitive, and behavioral
consequences (van Harreveld et al., 2009, 2015). Besides impression formation research and
in light of the current results, ambivalence might also be likely in other procedures in which
objects are paired with positive and negative stimuli. For example, in counter-conditioning

procedures (e.g., Hu et al., 2017), the genesis of ambivalence might also be likely.

Conclusion

According to the MCM (Petty et al., 2007), direct and indirect attitude measures
should indicate ambivalence when an attitude object is paired with opposing evaluative
information with the same validity information. Consistent with this assumption, we found
that pairing positive and negative information with an attitude object leads to higher potential
and felt ambivalence. However, we only found weak evidence for ambivalence on an indirect
measure (i.e., mouse tracking). Considering that participants only inactively viewed the

stimuli pairings and the univalent and ambivalent conditions were intermixed indicates that
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ambivalent attitudes might form easier than previously expected. Hence, ambivalence might
have previously been overlooked in procedures where a neutral object is paired with positive

and negative stimuli.
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General Discussion

The centrality of the attitude concept for (social) psychology has been repeatedly
highlighted (e.g., Allport, 1935; Ferguson & Fukukura, 2012; Murphy et al., 1937; Walther et
al., 2005). However, before 2005, research on attitude formation was scarce (Walther et al.,
2005). Whereas there has been an increase in research on univalent attitude formation over the
last years, research on ambivalent attitude formation is still scarce. The dissertation at hand
helps to bridge this research gap by presenting empirical research on ambivalent attitude
formation. The first set of studies investigates ambivalent attitude formation from already
existing univalent attitudes. In four studies, the hypothesis that adding attitude-incongruent
behavior to a mostly univalent attitude will lead to ambivalence as the attitude object should
be associated with opposing evaluative elements were tested. The results indicate that
attitude-incongruent behavior might lead to ambivalence on an indirect attitude measure (i.e.,

mouse tracking) but not on a direct attitude measure (i.e., self-report).

In contrast, an impression formation paradigm was used to investigate ambivalent
attitude formation in the second and third manuscripts enclosed. The results consistently show
that face pictures which were paired with the same number of positive and negative
statements elicit higher potential and felt ambivalence compared to face pictures which were
paired with statements of one valence. However, evidence for ambivalence on an indirect
attitude measure (i.e., mouse tracking) is strongest when statements of one valence is
presented in a blocked manner. This is consistent with previous research indicating lower
ambivalence when mixed information is expected (i.e., interspersed information presentation)
than when mixed information is surprising (i.e., blocked information presentation; Durso et
al., 2021). However, a future study with a sufficiently large sample size and comparing block-

size of statements of one valence is needed to confirm this prediction.

One might argue that the results of the first manuscript are inconsistent with those of

the second manuscript, as these results indicated that blocked presentation results in
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ambivalence on direct and indirect attitude measures. However, I would argue that the
univalent attitudes towards the stimulus material used in the first set of studies were stronger
than those induced in the first block in the impression formation studies. That is, in the first
set of studies, the univalent stimulus material was selected on extreme ratings, whereas the
univalence induced in the second set of studies was based on the pairing of a neutral face
picture with maximally four univalent statements. Hence, I feel justified to argue that merely
adding one counter-attitudinal element to a mostly univalent attitude is insufficient to elicit

depictable ambivalence on a direct attitude measure.

Implications for Theoretical Perspectives on Attitudes

The empirical results presented are most consistent with the MCM (Petty et al., 2007).
Consistent with the predictions of the MCM, the data in the second manuscript indicate that
when an attitude object is associated with positive and negative evaluative elements with the
same validity information, then direct and indirect attitude measures indicate ambivalence. At
first glance, the results presented in the third manuscript seem inconsistent with the MCM, as
the same amount of positive and negative information with the same validity tag is associated
with an attitude object. However, according to the MCM, an attitude object can have a global
evaluative association in memory. Therefore, the data might indicate that when the
information of one valence was presented blocked, people started forming global evaluative
associations (e.g., positive). When, in the second block, the information was opposing, then
there might also be a global evaluative association to this valence (e.g., negative). Hence,
these more global evaluative associations might result in the conflict measured in mouse
tracking. However, if the opposing evaluation was presented interspersed, such global
evaluations might not have formed. Hence, in mouse tracking, only the most diagnostic or
salient information was retrieved, which might not result in conflict. When attitude is directly

measured, all evaluative associations might be retrieved and used for evaluation, explaining
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the ambivalence on direct measures. The MCM also explains the dissociation of explicit and
implicit measures in the first set of studies. Repeatedly reacting incongruent to a univalent
attitude object results in associating the attitude object with opposing evaluations. However,
the incongruent response is probably tagged as invalid or without any validity tag, whereas
the initial univalent attitude is still tagged as valid. Because validity tags are only retrieved
when the attitude is directly measured but not in implicit measures, direct attitude measures
should not indicate ambivalence, whereas indirect measures should indicate ambivalence.

These predictions are in line with the results of the first set of studies.

Whereas other attitude models can also explain the results of the first and second study
sets, these models struggle to explain the dissociation between direct and indirect attitude
measures in the third study set. For example, the Associative-Propositional Evaluation Model
(Gawronski & Bodenhausen, 2006, 2007) proposes that an attitude object is associated with
attitude elements in memory. The Associative-Propositional Evaluation Model differentiates
between associative and propositional processes. Associative processes are automatic
affective reactions that reflect indirectly measured attitudes. Because they reflect pattern
activation, they are independent of truth values. In contrast to associative processes,
propositional processes lead to directly measured attitudes, which depend on truth values.
That is, activated associations in memory undergo syllogistic logic. Hence, the Associative-
Propositional Evaluation Model can explain the results of the first and second sets of studies.
For the first set of studies, similar to the explanation of the MCM, the propositional processes
would discount the incongruent association as participants were asked to respond
inconsistently to their attitude. For the second set of studies, the activated pattern in memory
has the same truth value. Therefore, associative and propositional processes lead to the same
attitude. However, this should also be the case for the third set of studies. Because the
statements used as stimuli in the second and third sets of studies were the same and the

assignment to the conditions was randomized, it is unlikely that the statements in the third set
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of studies led to additional propositions that explain the dissociation between direct and

indirect attitude measures.

Implication for Other Research Areas

The most apparent research area affected by the research I conducted during my PhD
is impression formation and impression updating. Research in this area often uses
experimental procedures similar to the procedure in the second and third study sets (e.g.,
Fourakis & Cone, 2020; Rydell & McConnell, 2006). However, attitude in this research is
often conceptualized as unidimensional and bipolar. The results from the studies consistently
indicate that potential and felt ambivalence rise, even when the opposing statements are
presented interspersed. Because felt ambivalence has been associated with downstream
consequences (e.g., Nordgren et al., 2006; van Harreveld et al., 2009, 2014), neglecting

ambivalence might result in inconclusive study interpretations.

Another area of research that might be affected is EC research when a CS is paired
with positive and negative US. Such procedures include counter-conditioning (Baeyens et al.,
1989) or US-revaluation procedures (Walther et al., 2009). In counter-conditioning, a CS is
paired with a US of one valence in the first block and with a US of the opposing valence in
the second block. A common finding is that CS changes in positivity from block one to block
two (Baeyens et al., 1989). However, when this change is measured on a bipolar valence
scale, ambivalence can not be differentiated from neutrality. Similarly, in US-revaluation, the
valence of the US is changed, which also affects the evaluation of the CS. For example,
Walther et al. (2009) paired a univalent US with a neutral CS, and afterward, the US was
paired with a stimulus with opposing valence. They found that not only the evaluation of the
US changed but also the evaluation of the CS, even though the CS was not paired with the US
after it changed in valence. Based on the studies presented in this dissertation, it seems likely

that such procedures might elicit ambivalence.
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Ambivalent attitudes have a different underlying structure than univalent attitudes.
That is, ambivalent attitude objects are associated with positive and negative evaluative
elements, whereas univalent attitudes are associated with either only positive or only negative
evaluative elements (Dalege et al., 2016; Petty et al., 2007). The previously mentioned
research areas often use bipolar valence scales to measure attitude. Therefore, it is not clear if
a change from a rather positive rating to a less positive rating is due to an increase of negative
associations (i.e., ambivalence) or a decrease of positive associations (i.e., still positive
attitude, however less intense). Whereas a decrease in positive associations might lead to the
same decisions as the previous attitude, an increase in negative associations might lead to
decision delay (van Harreveld, van der Pligt, et al., 2009) or biased processing (Nordgren et
al., 2006). Additionally, people sometimes strive to hold ambivalent attitudes (Pillaud et al.,
2013, 2018). For example, people strive to hold and express ambivalent attitudes towards
controversial attitude objects (e.g., Genetically Modified Organisms) to present themselves
more positively (Pillaud et al., 2013). Hence, besides the conceptual differences, ambivalence
and univalence can lead to different affective, cognitive, and behavioral consequences (van
Harreveld et al., 2015), and ambivalence can be used strategically to present oneself in a

better light (Pillaud et al., 2013).

Directions for Future Research

Besides the investigation of impression formation and EC resulting from the presented
studies’ implications, one avenue for future research might be the role of context. For
example, a vast amount of attitude models propose that the context of judgment influences
which attitude elements are activated (Fazio, 2007; Gawronski & Bodenhausen, 2006; Petty et
al., 2007). Think back to Alex, who is both disorganized and funny. If Alex is evaluated in a
social context, then being funny should have more influence, whereas being disorganized

should have less influence. However, if Alex is evaluated in a work context, then being
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disorganized should have more influence than being funny. Hence, ambivalence might only
rise when the opposing associations are relevant to the decision. Some studies paired target
individuals with trait information (Nohlen et al., 2016, 2019). They only found ambivalence if
the positive (e.g., intelligent) and negative (e.g., dominant) trait information was relevant in
the decision context (e.g., assessment if the target individual is a good collaborator) but not
when only one aspect was relevant in the decisional context (e.g., assessment if the target
individual can write a good research article; Nohlen et al., 2016). Hence, future research
might investigate if this also applies when participants learn behavioral information about the

target individual.

For behavioral information, not only the context of the decision might play a role but
also the context in which the target individual exhibited the behavior (Gawronski et al., 2010,
2015, 2018). The Representational Theory of Contextualized Attitude Change (Gawronski et
al., 2010, 2018) is a theoretical framework that predicts when an initially learned attitude or a
later learned inconsistent attitude is observed. The theory centers around the violation of
attitude-related expectancies. Those violations of attitude-related expectancies are, for
example, when a positive person shows negative behavior. The theory proposes that the
initially learned information about the attitude object is stored in memory context-free, and
that subsequent counter-attitudinal information towards the same attitude object is stored in
memory with context. If initial information is learned in context A and the counter-attitudinal
information in context B, the theory predicts that in the initial context A (ABA renewal) and a
new context C (ABC renewal), the valence of the initially learned information should be
activated. An evaluation of the attitude object in context B, however, should lead to the
activation of the information that was learned in context B. Conversely, if attention to context
cues is high in the initial learning block, then the ABC renewal effect should be reduced, as
the information of context A and context B should be activated in the new context C. Indeed,

research indicates a dampened ABC renewal effect if attention is focused on the context in the
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initial learning block (Gawronski et al., 2010). The ABA renewal effect was unaffected when
the attention was focused on the context in the initial learning block (Gawronski et al., 2010).
Even the authors of the theory suggest that when attention was on context cues in the initial
learning, then attitudes in context C might be neutral or ambivalent (Gawronski et al., 2018).
The research presented in the dissertation at hand indicates that such procedures might elicit
ambivalence. Even though the context was not explicitly manipulated, the time context
changed, at least in the second study of the second manuscript. After receiving univalent
information about the target individuals, participants were informed that they knew the
individuals for a while and would receive additional information. Afterward, ambivalence via
mouse tracking and self-reported potential and felt ambivalence was measured. In this study,
participants indicated higher directly and indirectly measured ambivalence than the univalent
negative control condition. Even though it is unclear if participants perceived the
measurement after receiving the additional information as new context (ABC renewal) or as
the same context in which they received the additional information, they indicated higher
ambivalence. Additionally, in the third study of the third manuscript, block-size of valenced
information, as well as the valence of the initial statement, was systematically manipulated.
Even though the context was not manipulated, the results don’t indicate an effect of initial
information on ambivalence. Hence, future studies should investigate if the attitudes in ABC
renewal actually are ambivalent and if this ambivalence is higher when the attention is
focused on the context in the initial learning block compared to when the attention is not
focused on the context in the initial learning block. Additionally, research showed that highly
diagnostic counter-attitudinal information can lead to context-independent attitude change
(Brannon & Gawronski, 2017). In such a case, the initial information, as well as the highly
diagnostic counter-attitudinal information, should be stored context-independent. Hence, the
rise of ambivalence is likely. In sum, an avenue for future research is to focus on the context

of information learning as well as the context in which the judgment has to be made.
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Besides the context of information encoding and the context of information retrieval,
future research might also investigate other boundary conditions of ambivalent attitude
formation. Even though investigating trait influences on ambivalent attitude formation was
not the goal of the experimental research, we consistently found our effects independent of
Trait Ambivalence (Schneider et al., 2020) and Need for Cognitive Closure (Schlink &
Walther, 2007). However, other personality traits might influence the formation of ambivalent
attitudes. For example, high Need for Cognition (Cacioppo & Petty, 1982) has been
associated with lower ambivalence (Thompson & Zanna, 1995). Besides personality-based
influences, the importance of the decision might also play a role. For example, the Model of
Ambivalence Induced Discomfort (van Harreveld et al., 2009) proposes that ambivalence
should be amplified if the decision has immediate consequences for the self. Therefore, it
might be fruitful for future research to investigate boundary conditions like personality traits

or involvement in ambivalent attitude formation.

Conclusion

The dissertation at hand is an attempt to systematically study ambivalent attitude
formation. The results for forming ambivalence based on a pre-existing univalent attitude are
unclear. On the one hand, mouse trajectories consistently show more pull to the non-chosen
response when evaluating attitude objects that were previously responded incongruently to.
On the other hand, data from two studies do not indicate an effect on self-reported
ambivalence. Therefore, future research needs to investigate how inconsistent information is
integrated into an already existing univalent attitude because the results presented in the
dissertation at hand indicate that forced incongruent behavior is not enough. Whereas I do not
feel justified in arguing that incongruent behavior to a univalent attitude object leads to
ambivalence, I feel justified in arguing that ambivalent attitude formation occurs when a

neutral attitude object is paired with the same number of positive and negative statements



THE FORMATION OF AMBIVALENT ATTITUDES 125

with the same validity information. This indicates, that ambivalence might have been
overlooked in other research when a neutral attitude object is paired with positive and
negative information (e.g., counter-conditioning, impression formation). However, the
dissertation at hand is just a first step in understanding the formation of ambivalent attitudes.

Future research should investigate boundary conditions of ambivalent attitude formation.
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