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Introduction

“And now, what days are these? Baffled and feaHalmostly thinks when he takes

time from his weekly round to consider.” (McEwag0B, p. 4)

In lan McEwan’s novel Saturday, the neurosurgeoroee, still in the dark of a
February morning, witnesses the accident of a hgrairplane coming down to a London
airport. For a great part of the novel, it is ntdac if the accident was in fact caused by a
terrorist attack. Is the city under terrorist atac was it just an accident? Is Perowne under

threat or can he be relieved?

In the beginning of the 21century, Western civilization lives in an enviroem of
fear. But this does not mean that we live in fdathe time. It rather means that we live in a
fear-laden surrounding, experiencing many fear mgs(e.g., terrorism, diseases), which are
often cancelled afterwards. How does living in sachenvironment affect us? How does
anticipating and experiencing relief influence petgpmotivation? This is the question that
this dissertation wants to shed light on. | spealfy ask what influence relief has on
approach and avoidance orientations, which areiderezi by many motivation researchers to

be the basic dimension of motivation and behavior.

The theory section will review two classes of the®rdealing with approach and
avoidance motivations. According to valence theor{e.g., Gray, 1987; Lang, 1995),
affective valence determines approach avoidaneat@tions. Accoding to goal theories (e.g.,
Carver, 2001; Higgins, 1997), active goals deteen@approach avoidance orientations. These

two theory classes make similar predictions in meases.

I will make the point that the emotion of reliefiery well suited to test the two theory
classes against each other. Relief is a situatioerevthe two theory classes make different
predictions: Valence theorists predict an appraaadntation, while goal theorists predict an

avoidance orientation.

The next sections review the literature on reéiatl the empirical evidence for the
specific predictions made by valence and goal theoBased on a two-system model of
behavior (the reflective-impulsive model, RIM, Ska& Deutsch, 2004), | will finally outline
an integration of the existing theories in one no@&ased on this model, two theoretical
hypotheses are derived: Relief is predicted toitelpproach orientation on distance

orientation, which concerns the actual change stadce to a specific stimulus. At the same



time, relief is predicted to elicit an avoidanceeatation on goal orientation, which concerns

the attainment of positive and the prevention @fatize end states.

The empirical section tests these hypotheses ardnethodological hypothesis in
seven experiments. Experiment 1 prepares the folipexperiments by making sure that the
paradigm elicits relief, as predicted. Experimedtto 4 deal with the impulsive, distance
orientation level of approach avoidance. Findingdidated that relief elicits an approach
distance orientation. This is found for both clealy associated and self-induced relief.
Experiments 5 to 7 test predictions regarding #ilective, goal orientation level of approach
avoidance. Results indicated that relief elicitsamnidance goal orientation, but only if relief

is self-induced and uncertain.

In the general discussion | will present the imgicns of the current findings for
research on relief and safety and on approach amoalin general. Further, | will discuss the
implications for research on affective learninggliding the use of a recently developed
indirect measure of affect (the affect misattribntprocedure, AMP, Payne, Cheng, Govorun,

& Stewart, 2005). The thesis ends with a discussfdhe implications for pain research.



Theoretical Part

Relief

Is relief related to approach or to avoidance? Befte existing evidence on the
theoretical predictions on relief will be reviewele following paragraphs define relief as an

emotion.

In basic affective research, relief appears — dlat as “filler emotion” used to make
the model complete, and safety signals are usedrasol stimuli in order to calculate effect
sizes for fear stimuli (e.g., in bio-psychologicasearch, Lovibond, Saunders, Weidemann, &
Mitchell, 2007; Phelps et al., 2001). This is sigimg, given the importance of safety and
relief cues in applied psychological areas, suchliagcal psychology (e.g., Rachman, 1984;
Wiers, Houben, Smulders, Conrod, & Jones, 2006) @erduasion research (e.g., Dolinski,
Ciszek, Godlewski, & Zawadzki, 2002; Dolinski & Neat, 1998; Rossiter & Thornton,
2004).

Appraisal. Of appraisal perspectives on emotions, Rosemar&yh(e.g., Roseman,
2008; Roseman, Antoniou, & Jose, 1996; Roseman Ko#&as, 2004) is clearest regarding
the underlying processes of relief. According tos&uan, relief is a motive-consistent
positive emotion caused by avoiding aversive cirstamces. The outcome is certain, and the
emotion can be either weak or strong. In their emgli research, Roseman and Evkodas
(2004) found support for this hypothesis. Theirtipgrants were told that they were to
experience positive or negative states (drink @aleasr unpleasant beverages) and after that,
they rated their emotions. As predicted, participan the Avoid Unpleasant Certain group
indicated the emotion relief significantly more esftthan participants in any other group
(Roseman & Evkodas, 2004). Besides other effectsetiéf, the authors argue that the
emotion has specific effects on motivation: Relsf a “terminating emotion” induces the
individual “stop moving away from it” (Roseman & Endas, 2004, p. 5), in order to “rest”
(Roseman, 2008, p. 355). In Roseman’s view, reiefonnected with reduced avoidance
behavior. It is, however, unclear whether this @ffis caused by reduced activation of the

avoidance system or by increased activation oapipFroach system.

Lazarus (1991) offered a similar conceptualizatidmelief, but he emphasized goals
more than Roseman. Lazarus described relief agvstegrout of a two-step appraisal process.
Goal relevance is high and negative goal incongrees stopped (Lazarus, 1991, p. 280f.).
Lazarus stresses that relief “depends on an umigldvent” (Lazarus, 1991, p. 180), hence

3



relief is dependent on change in a goal-incongrustate over time. With respect to
motivation, Lazarus, too, states that relief’'s mainction is to make people “slump down
visibly”, connected to a “loss of tension, (and)rimass of the whole body” and a cessation of

vigilance (Lazarus, 1991, p. 281).

Motives. Feather (1963), in contrast to appraisal theoridéscribes relief from a
motive-expectancy perspective. He based his theordylowrer (1939), who stated that relief
is caused by an un-anticipated reduction of feaatlier states that “motivational relief”
(Feather, 1963, p. 507) occurs when the expectatiggunishment is not, or only partially,
confirmed. Relief in this sense forms a “pair” wfitar (Feather, 1963, p. 507), because both
share the expectation of punishment. According ¢atler, relief occurs when a weak

expectation of failure is not confirmed.

Arousal. Relief is usually felt as an emotion of low ardugzerryberry and Rothbart
(e.g., 1988) showed that relief is positively lidke central arousal, but not to peripheral
arousal. This research indicates that althoughmaatien of low intensity, relief may have the

same motivational effects as other, more intengogtive emotions.

Expression. Further evidence for relief's positive valence esmfrom facial
expression studies. Fogel, Nelson-Goens, Hsu, &ighg2000) investigated the facial
expression connected to relief (for an overviewewfotional facial expressions see Ekman,
Friesen, & Ellsworth, 1996). They observed anddatkildren’s facial expressions during
different kinds of positive emotions and found tblaildren’s experience of relief is connected

to simple smiles (Fogel et al., 2000), like othesifive emotions.

Neurophysiology. The few neurophysiological studies on safety diggraand relief
support the notion of relief as a positive affeetstate. For instance, Thomas, Strickland,
Yadin, & Burock (2005) used Pavlovian conditionimgrats to produce relief. They found
that relief is partly mediated by the lateral septwvhich was activated by the application of
fear-inhibiting drugs (see also Grauer & Thomas32t9rhomas, 1988). Bender, Hellwig,
Resch, and Weisbrod (2007), in a contingency-redeearning paradigm with humans,
showed that the absence of unpleasant stimuli teathe activation of the ventrolateral
prefrontal cortex (VLPFC, indicated by a N700 comgat in the EEG). They interpreted this
activation as a correlate of detecting the absefiaggegative stimuli. Finally, Seymour and

colleagues (2005) found that relief from pain (@penalized as the offset of pain



stimulation) is mediated by cortical areas that @s® involved in appetitive learning, the

lateral orbitofrontal cortex and the anterior cilaged cortex.

When reviewing the literature on relief and safgtes, some commonalities become
visible. The definition of relief used in this thess thus the following:

Relief is a positive, low-arousal emotion, and sused by an expected or non-
expected, motive-consistent change for the beRetief is caused by the absence of an

aversive stimulus, hence by a fear motivation.

Approach Avoidance

Many motivation researchers consider approach seaswidance as the most basic
dimension of behavior. In recent years, the conoépipproach avoidance has been a highly
cited and researched concept. This statement fsin&iance, evidenced by the recent
publication of theHandbook of Approach and Avoidance Motivatigiliot, 2008; for a
historical overview see Elliot & Covington, 200Becent research makes it clear that the
importance of approach avoidance is not restritbedasic research. It is also prevalent in
relation to “real-life” phenomena. Examples canfdaend in the literature on social domains
(e.g., Butz & Plant, 2006; Elliot, Gable, & Map&X)06; Gable, 2006; Kawakami, Phills,
Steele, & Dovidio, 2007; Nussinson et al., 2010tkR& Hinsz, 2006; Strachman & Gable,
2006; Van Prooijen, Karremans, & Van Beest, 2006),self-regulation research (e.g.,
Fishbach & Shah, 2006; Robinson, Wilkowksi, & Mei2d07; Strachman & Gable, 2006), in
the achievement personality domain (e.g., Bart2¥)7), in clinical psychology (e.qg.,
Dickson & MaclLeod, 2004; Wiers, Rinck, Kordts, Heab & Strack, 2010), in fairness
evaluations (e.g., Van Prooijen et al., 2006) ancklation and sexual behavior research (e.g.,
Hofmann, Friese, & Gschwendner, 2009; Impett et28l10; Impett, Peplau, & Gable, 2005).
Likewise, emotion researchers state that affecansintegral part of action control—and
approach avoidance one of the most important dirmeasereof (e.g., see the recent review
by Reis & Gray, 2009).

What is approach and avoidance? Elliot (2008) @sfapproach avoidance as follows:

Approach motivation may be defined as the enengimabf behavior by, or the
direction of behaviour toward, positive stimuli {etts, events, possibilities), whereas
avoidance motivation may be defined as the endigizaf behaviour by, or the direction of

behaviour away from, negative stimuli (objects,régsgpossibilities). (Elliot, 2008, p. 8)



Several things become clear in this definitionstiit describes the “energization” or
the “direction” (Elliot, 2008) of behavior. Apprdacavoidance is thus at the core of the
guestion of motivation (cf. Elliot & Fryer, 2008).

Second, most researchers understand approach aveids “systems” that entalil
motivations across several domains. Evidence fsrrtbtion in personality research has been
found by Gable, Reis, and Elliot (2003; cf. Ell&tCovington, 2001). These authors found
that different measures from several research digldsessing the sensitivity to positive
outcomes or reward loaded on one common factolpwheasures assessing the sensitivity to

negative outcomes or punishment loaded on anotimemon factor (Gable et al., 2003).

Third, the definition does not state if approacbidance is one bipolar scale. It could
be that approach avoidance is in fact made up of unipolar scales. Neurophysiological
studies imply that approach avoidance is ratheremgalfrom two physiologically separated
systems. Harmon-Jones and colleagues (e.g. HarommsJ& Allen, 1998; Harmon-Jones,
Harmon-Jones, Abramson, & Peterson, 2009) argue dhproach avoidance systems are
located in a specific cortical hemisphere. Simalajuments have been made by Davidson and
colleagues (e.g., Davidson, 1992; Davidson, Ekrsanpn, Senulis, & Friesen, 1990; Sutton
& Davidson, 1997). Further empirical evidence faistcan be found in a study by Robinson
and colleagues (2007). They examined people whe Wigh in both approach and avoidance

(approach being operationalized as extraversioraanitlance as neuroticism).

Affect and Goals as Determinants of Approach Avoidace

Affect and goals are among the most often discussebles that are thought to

influence approach avoidance (e.g., Higgins, 1$®larz, 1960; Strack & Deutsch, 2004).

Reviewing the literature on approach and avoidatwe, classes of theories can be
grouped together. Some theories state that affestilence determines approach avoidance
(namedvalence theoriefiereafter). Other theories stress the influencgoals on approach
avoidance (namegdoal theorieshereafter). These latter theories rather assuateagiproach
avoidance processes can cause affect. Interestittglgate there has been little integrative
effort to reconcile both approaches. Before disogsan integrative approach, the following
paragraphs discuss the valence and the goal teertetheir predictions for relief in detail.

Valence theories.The following theories are unified by the idea ttlzgoproach

avoidance is determined by the valence of the expesd affect (the experiential “feeling”)
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or of the experienced stimuli (the more cognitiaence information). In this view, positive

valence leads to approach, negative valence leaalgidance.

Schneirla (1959) described “approach-withdrawal*@sming near” (approach) to an
object versus “increase(s) its distance from” aeah(withdrawal; Schneirla, 1959, p. 2). He
states that positive valences are connected toiaspetodes of approach behavior
(“towardness”, Schneirla, 1959, p. 1), while negatralences are connected to special modes
of escape behavior, withdrawal (“awayness”, Schameit959, pp. 1, 30). He stated that
approach avoidance was basic to all animal spefies) the sea-anemone to humans.
Schneirla supported the view that approach avorlgwithdrawal) becomes visible on the

distance-changing behavior.

Lewin (1935) described “the positive valences (hse effecting approach; and the
negative (-), or those producing withdrawal oreatt? (Lewin, 1935, p. 81). The way Lewin
describes the valences—possessed by the objectan(L&935, p. 51)—could elicit the
assumption that the person can hardly influencevéidence. This is, however, not true:
Persons’ needs and goals cause valences in goalke mther hands, these valences are the
causes for behavior. In Lewin’s view, approach dasoce can entail different specific
behaviors: From simple moving towards versus awayohger-termed circumventing of

obstacles.

Gray (e.g., 1987), in his reinforcement sensitititgory (RST; later: revised RST, e.g.
Gray & McNaughton, 2000), stressed the evolutiorfanction of approach avoidance. The
revised theory states that there are three belavdgstems, a behavioral approach system
(BAS), a behavioral inhibition system (BIS) andight-flight freezing system (FFFS). The
BAS guides behavior toward positive stimuli (egpsitive reinforcers and the omission of
negative reinforcers). The FFFS guides behavioryafk@am threatening, negative stimuli
(e.g., negative reinforcers and the omission oftpesreinforcers). The BIS is connected to
both the BAS and the FFFS, and can deactivate $ggtems in case of a system conflict.
Importantly, the affective valence is, in Gray'®wi, the determinant of approach avoidance.
With respect to approach avoidance, he stated amwofis formulae: “frustration = fear”
(Gray, 1987, p. 184), and “hope = relief” (Gray,819 p. 248). Frustration (omission of
positive reinforcers) belongs to the same FFFS e frelief (omission of negative

reinforcers) belongs to the same BAS as hope.



Based on Konorski’'s (1967) defensive fear relieftesn, Lang and his colleagues (e.g.
Bradley, Codispoti, Cuthbert, & Lang, 2001; Bradigy.ang, 2007; Lang, 1995) proposed
two opposing motivational systems. These systemsnderent parts of emotional states and
that are implemented as two different subcortieal.( Lang, 1995; Lang, Bradley, &
Cuthbert, 1998) or cortical circuits (e.g. Davidsd®92; Davidson et al., 1990; Sutton &
Davidson, 1997; Maxwell & Davidson, 2007). Theseotare: “The appetitive system
(consummatory, sexual, and nurturant), prototypiaapressed by behavioral approach, and
the aversive system (protective, withdrawing, amdedsive), prototypically expressed by
behavioral escape and avoidance” (Lang, 1995, 2). Ihe aversive system received most of
Lang’s empirical attention. For instance, he fouhdt negative stimuli elicited a stronger
reflex magnitude of the human startle reflex, whnehinterpreted as an index of the strength
of an aversive (protective) reaction (e.g., Bradfegdispoti, & Lang, 2006; Hamm & Weike,
2005; Lang, 1995; Lipp, Siddle, & Dall, 2003; MeaziWeike, Zimmermann, & Hamm,
2007). Importantly, Lang conceptualizes appetitaord aversion as psycho-physiological

systems.

As can be seen so far, researchers propose valBreosies with a focus on
physiological (Schneirla, 1959; Gray, 1987), reflie (Lang, 1995), or at least very basic
(Lewin, 1935) processes. They focus less on highder psychological processes such as

goals, intentions, consciousness etc.

Interestingly, with the advent of research on auttien processes (e.g., Fazio,
Sanbonmatsu, Powell, & Kardes, 1986; Greenwald, M&G & Schwartz, 1998; Klauer &
Teige-Mocigemba, 2007; Payne et al., 2005; Rus®@3), social psychological researchers,
too, focus more on these simple, reflex-like bebialireactions. Several researchers found
that positive stimuli facilitate the execution gfpgioach behaviors, and that negative stimuli
facilitate the execution of avoidance (withdrawadhaviors (e.g., Alexopoulos & Ric, 2007;
Cacioppo, Priester, & Berntson, 1993; Solarz, 196f#goire & Dardenne, 2004). Evidence
for this link also comes from studies on facial slasactivation (e.g., Strack, Martin, &
Stepper, 1988) and body feedback (e.g., Foerstir&ck, 1996; Stepper & Strack, 1993).

For instance, R. Neumann and Strack (e.g., 2000uskd on basic approach
avoidance tendencies. They describe approach andaace as “movement that regulates the
distance toward important objects” (R. Neumann &&k, 2000, p. 40). The “motivational
orientations” (R. Neumann, Forster, & Strack, 2083 connected to valence and act “like a

behavioral catalyst” (Strack & Deutsch, 2004, p2R22Motivational orientations are closely
8



connected to behavior, they predispose approactaanidance behaviors. R. Neumann and
Strack (e.g., 2000) stressed the point that thke kiatween motivational orientation and
valence is bidirectional. People in an approackemnation (e.g., elicited by flexor muscle
activation) are predisposed to process positiveuij whereas people in an avoidance
orientation (e.g., elicited by extensor musclevation) are predisposed to process negative
stimuli (e.g., R. Neumann & Strack, 2000). It igther important that the link between
approach avoidance and valence is rather at “@septational level” than at “the level of
overt behavior” (R. Neumann et al., 2003, p. 37dptivational orientations describe

behavioral predispositions that can be assessédoeitavioral tasks.

With respect to the methods used, social cogniggearchers (and more recently, also
neurophysiologists, e.g., Coombes, Cauraugh, & Il&an2007) most often use simple
behavioral tasks. Participants either approach énoward) a stimulus or avoid (move away
from) a stimulus. Several versions of the levejogstick task have been used (e.g., Chen &
Bargh, 1999; Duckworth, Bargh, Garcia, & Chaikef02, Eder & Klauer, 2009; Eder &
Rothermund, 2008; Eder, Rothermund, & Proctor, 2(E8&hbach & Shah, 2006; Heuer,
Rinck, & Becker, 2007; Marsh, Ambady, & Kleck, 20@®%. Neumann, Huilsenbeck, & Seibt,
2003; Rinck & Becker, 2007; Schnabel, Banse, & Asepf, 2006; Solarz, 1960; Staats &
Burns, 1982). Other methods include isometric neuactivation (e.g., Cacioppo et al., 1993;
Gawronski, Deutsch, & Strack, 2005; R. Neumann &&, 2000), different versions of
button press tasks (e.g., Alexopoulos & Ric, 2@amford & Ward, 2008; Roelofs, Elzinga,
& Rotteveel, 2005; Rotteveel & Phaf, 2004; Seib&fér, & Deutsch, 2007), tasks during
which verbal stimuli (e.g., Brendl, Markman, & Mass, 2004) or manikin figures move
(e.g., De Houwer, Crombez, Baeyens, & Hermans, 280iglmeyer & Deutsch, 2010;
Kriegimeyer, Deutsch, De Houwer, & De Raedt, 2018ecently, researchers also
investigated whole-body locomotion as approach gammie variable (e.g., Koch, Holland,
Hengstler, van Knippenberg, 2009). Some researdreated visual impressions of varied
physical proximity (e.g., Adams, Ambady, MacraeKéck, 2006; van Dantzig, Pecher, &
Zwaan, 2008; Wentura, Rothermund, & Bak, 2000) fothe self moving toward or away
from a stimulus in the participants (e.g., R. Neam& Strack, 2000). Tasks that work more
on the abstract verbal level include, for instarle,approach avoidance Implicit Association
Test (IAT, Greenwald et al., 1998; McGregor et 2010; Wiers et al., 2010). Taken together,
studies employing these measures show strong eseddmat approach is connected to
positive stimuli and avoidance is connected to tiegatimuli.



In sum, researchers in the tradition of valencerilee have made the strong point that
the affective valence determines approach avoiddPasitive valence activates an approach
orientation, negative valence activates an avoiel@amnentation. This prediction has especially
found evidence on a behavioral level. Researchshasvn that these specific bidirectional
approach avoidance links are processed in a rékexnanner and, as behavioral tendencies,
can be assessed with reaction time tasks. It i®itapt that the researchers in the valence
theory tradition conceptualize approach avoidarsctha actuathange in distance toward or
away from a specific stimulu3his concept of approach avoidance will be takpnn the

integrative theory as “distance orientation”.

Which prediction do valence theories make for feli@he following paragraphs

derive the prediction and review the existing emizkeon this question.

Valence theories and relief. According to valence theories, affective valence
determines approach avoidance. Relief is a poséiwetion (e.g., Lazarus, 1991, p. 280),
thus, valence theories predtbat relief is associated with an approach distancentation

Some studies supporting this prediction will beieexed below.

Animal research.Animal conditioning researchers a long time agongrad about
the motivational qualities of safety signals. These classical and operant conditioning
paradigms in their research. Within conditioningdty, relief is usually operationalized as a
safety stimulus. In aversive classical conditionirgafety stimuli equal aversive CS-
(conditioned stimuli); safety stimuli predict th@moccurrence of a negative consequence
(unconditioned stimulus, US). The aversive CS+ jotedhe occurrence of the negative US,
and it is usually called the fear stimulus. Valetiveories predict that fear stimuli (aversive
CS+) elicit avoidance, and relief stimuli (avers@8-) elicit approach reactions.

Two-process learning theorists Rescorla and Solo(t867) argued that classically
conditioned aversive CS- enhance reactions toumsntal appetitive stimuli, whereas relief
stimuli enhance approach reactions. Several studlig#ss tradition found that safety stimuli
enhanced approach reactions (e.g., Ray & Steir)18@mraway, Maples, and Cooper (1984),
for instance, trained rats to associate shock{hexeods to a light signal. After the training,
these rats approached the light faster than ratgdtt not learn this association.

Other studies operationalized relief as conditioimdabition of a fear response (e.g.,
Rescorla, 1969a, 1969c; for a recent review Sanast@ole, Barnet, & Miller, 1999). In

conditioned inhibition studies, participants ledhat the presentation of one conditioned
10



stimulus (CS, e.g., A) leads to the presentationtt unconditioned stimulus (US).
Importantly, if the CS+ (A) is combined with anotrstimulus (e.g., A+B) then the US is not
shown. After several repetitions in a learning ghd® became a conditioned inhibitor of the
US. Dickinson and Pearce (1977) concluded that féneforcing properties of an aversive
inhibitor, established by associating a stimuluthwie omission of an aversive event, appear
to parallel those of an appetitive excitor” (Dickan & Pearce, 1977, p. 707). Other research
supports this idea: Weisman and Litner (1969, 195de also Rescorla, 1969a, 1969c;
Rescorla & LoLordo, 1965) observed that the sasggyal caused reactions opposite to the
reactions caused by aversive CS+. In their studats,showed less frequent reactions in an
avoidance test after being presented with thesafghal than in a neutral baseline condition.
They concluded that the safety signal, as an “itdvitof fear was also a conditioned positive
reinforcer” (Weisman & Litner, 1972, p. 266; forevised two-process theory of avoidance
behavior; see also Bolles, 1970; Candido, Maldon&bmriguez, & Morales, 2002; Cole &
Miller, 1999; Maldonado et al., 2007; McAllister lcAllister, 1991).

Further evidence of relief as approach comes frnot@ractions between inhibitors of
shock and appetitive stimuli, e.g. CS+ for foodcKison found “superconditioning” of
aversive CS- in addition to appetitive CS+ (e.gckilson, 1977; Dickinson & Pearce, 1977),
which can be interpreted as functional similaritgtvieeen approach and relief. In
superconditioning studies, known effects of appetitCS+ on instrumental behavior are
enhanced by aversive CS- (or vice versa), whightespreted as functional similarity of the
CS+ and CS- of the opposite motivational quali@ther studies, however, did not find this
similarity between relief and approach stimuli (eMartinez & Aguilar, 1988; see also Rand,
Sloane, & Dobson, 1971).

There is also empirical evidence from animal steid@n backward-conditioned
aversive CS+. Usually, conditioning paradigms pnesest the CS and then the US (with or
without a time lag between the stimulus onsetswéod conditioning). In backward
conditioning, participants learn that the CS folothe US. Using this paradigm, Grelle and
James (1981) showed that backward-conditioned iaeefSS+ can function as appetitive
CS+. They showed that backward-conditioned CS mdiuthe ratio with which rats
suppressed a behavior that was associated wittrielehock (aversive conditioning; similar
Cole & Miller, 1999). This same reduction of thgptession ratio was found with appetitive

stimuli. A classic study by Amsel and Maltzman (@PSound that post-aversive relief
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periods led to stronger drinking intake by ratsisTlesult can also be interpreted as appetitive

(approach) system activation (cf. Cain & LeDouxQ2p

Still further evidence comes from Tortora (1983)omound that a safety training
significantly reduced avoidance-motivated aggressiodogs (see also Denny, 1983). Boyd,
Callen, and House (1989) found specific links bemveafety and alcohol. Rats that learned a
connection between post-shock relief and alcohanklr more alcohol afterwards, as
compared to those who did not receive any shocks fihding, too, can be interpreted as
approach orientation connected to the relief experd after the shock.

Human research.Human conditioning studies are also informativgarding the
present question. Lovibond and colleagues (e.gviblomd et al., 2007) found that safety
stimuli (aversive CS-) can elicit the expectation Humans that the US will not occur.
Likewise, they can inhibit the physiological reacis that are caused by aversive CS+, e.g.
skin conductance changes. The conditioned inhibpiaadigm has also been used in humans
(e.g., Chan & Lovibond, 1996; Grillon & Ameli, 200loLordo, 1969; D. L. Neumann, Lipp,

& Siddle, 1997). For example, Migo and colleagu206) found that the ratio of conditioned
inhibition reactions in an aversive conditioningopedure with humans was positively
associated with scores on the behavioral activaystem (BAS, approach system) by Carver
and White (1994), but not to the behavioral inhdntsystem (BIS, avoidance system). The
higher the score on the BAS, the stronger partitpanhibited the reaction to the negative

US (i.e., the stronger the relief conditioning).

The prediction that relief sparks an approach ¢aigon has also been tested with
more subtle measures, such as the startle reflgx [@ng, 1995). In an aversive conditioning
study, Grillon and Ameli (2001) observed that cdiodied inhibitors reduced the magnitude
of the startle reflex and the skin conductancetr@adGrillon & Ameli, 2001). These data
indicate that the conditioned inhibitor reduced #wersive (avoidance) system (e.g., Lang,
1995) and give strong evidence for the valencertbgoprediction that relief is associated

with an approach distance orientation.

Research on persuasion and marketing strategiesp¢sks to the validity of valence
theories. Rossiter and Thornton (2004) examined itifeience of safety stimuli on
advertisement success. They found that a feariblesf- temporal pattern during the
presentation of anti-racing advertisements lededsito drive more slowly, whereas an ad that

used only fear actually increased driving speece €uld interpret the findings of this study
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as demonstrating that relief elicits a strongemraagh orientation than fear (cf. Shen & Price
Dillard, 2007; Werth & Foerster, 2007a). Additioralidence for the prediction that relief
enhances an approach motivation comes from stumheslinical phenomena. Rachman
(1984; cf. Himadi, 1987) proposed that safety dgndike staying at home or being
accompanied by husband or wife, are important m iieintenance of agoraphobia. As
several studies have shown since, agoraphobic®agpisafety signals, while they strongly
avoid fear signals (e.g., Salkovskis, Clark, HackmaNells, & Gelder, 1999; Sloan & Telch,
2002). Regarding general anxiety disorders, TurraageWenrich (1974) have demonstrated
that anxiety relief conditioning strongly reducealxity (cf. Dickson & MaclLeod, 2004).
Their phobic participants stronger approached &arting stimuli (snakes) more if they were
conditioned to relief. The association of feardéhg stimuli with relief, thus, led to a weaker

avoidance or stronger approach.

Interim conclusion. Taken together, the animal and the human studiggest two
things: First, relief stimuli (operationalized aggicting the absence of negative stimulation,
CS-, conditioned inhibitors, or backward conditidn€S+) can reduce the effects of the
avoidance system (e.g., forward conditioned CSero8d, relief stimuli also enhance the
functioning of the approach system. It is, howewsglear, what affect the participants felt
(strength of positive valence and of arousal)t Was indeed relief they experienced, then the
cited studies are informative of the research questif other positive emotions, like
happiness, were experienced, then the studiesadri@formative. Further, it is unclear what
levels of approach avoidance (concrete behavieval] goal level) were affected.

Goal theories. In contrast to valence theories, goal theoriessstihe point that
approach avoidance is determined by the goalsahandividual pursues. Among the goal
theories, the self-regulation approaches by Caevgr, 2001) and by Higgins (e.g., 1997) are
the most prominent. Approach avoidance—accordinGdover and Higgins—is determined
by goals. Importantly, these authors also inclugleeral levels of processing in their theories.

Self-regulation theory Carver and colleagues expanded Gray’'s theorybahavioral
inhibition system (BIS) and a behavioral approagsteam (BAS, e.g., Gray, 1987). Carver
proposed two independent bipolar motivational systean approach system (BAS) and an
avoidance system (BIS; e.g., Carver, 2001, 2008420006; Carver, Avivi & Laurenceau,
2008; Carver & Scheier, 1990, 2008; Carver, Sutfricheier, 2000). According to this
model, an approach process works to reduce distaogepositive end states, an avoidance

process works to increase distance from negatidestates. Affect is a consequence of the
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self-regulation processes of BIS and BAS. Affecpisduced by an affect feedback loop, a
secondary regulation process that monitors theepsncy toward the approach or avoidance
goal and the speed with which the individual apphes this goal, the “effectiveness” or the
“error rate” (Carver, 2003, p. 243). Recent pagsrarver locate the BIS and BAS in a
“lower-order”, associative system, thereby inteigigatthe approach avoidance systems in a
general two-system model (e.g., Carver, 2009; Cad@hnson, & Joormann, 2008, 2009;
following this model, the “higher-order” systemask is to exercise effortful control over the
lower-order reactive tendencies). BIS and BAS araceptualized as “reactive approach
avoidance tendencies” (Carver et al., 2008, p. ,%lHough they are typically assessed with
guestionnaires (e.g., Carver & White, 1994; Felltdller, Kirchler, & Schabermann, 2007,
Smillie & Jackson, 2005; Summerville & Roese, 2008)

Carver sorted several emotions into the BIS-BASesys including fear and relief
(e.g., Carver, 2001). Importantly, he grouped eomsti together according to their
motivational systems, but not by their valence. g, (elation, eagerness) and sadness
(depression) are grouped together in the approactegs, and relief (calmness) and fear
(anxiety) are grouped together in the avoidancegs®. Thus, Carver would predict that the
valence of emotions does not determine the motimati system it belongs to: Positive
emotions, such as relief, can be elicited by th@dance system; negative emotions, such as

anger and sadness, can be elicited by the appsyatdm.

Evidence for negative approach emotions was oldaime several studies. For
instance, Carver found that sadness and anger wsitivply related to BAS (approach
system) activity, but not BIS (avoidance systentjvag (Carver, 2004; Carver & Harmon-
Jones, 2009). Another study examined the positaedance emotions (Carver, 2009), but
this will be discussed in more detail in a latectes. However, contrary to Carver’s
predictions, other researchers demonstrated teaBAS is specifically linked to positive (and
the BIS to negative) affective events (e.g., GaBleis, & Elliot, 2000). These findings give

raise to doubt about Carver’s predictions on relief

Regulatory focus theoryHiggins proposed a self-regulation approach resemb
Carver’s theory. Higgins, too, disentangled affextvalence from motivational systems,
thereby going “beyond the hedonic principle” (Higgji 1997; reviews see Molden, Lee, &
Higgins, 2008; Werth & Forster, 2007). In regulgtofocus theory (RFT), Higgins
distinguished two basic motivational orientatiorach with broad implications: promotion

focus and prevention focus. The promotion focusnigaged by nurturance needs and ideals,
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whereas the prevention focus is engaged by seaueitgds and oughts (e.g., Higgins, 1997).
Promotion-focused individuals guide their attenttowards the presence and the absence of
positive events (gains and non-gains); preventomus$ed individuals attend to the presence
and absence of negative events (losses and nogs|asg., Higgins, 1997). Importantly, RFT
does not treat gains and non-losses (and non-gaidslosses) the same—unlike valence
theories (e.g., Gray, 1987). According to RFT, gaamd non-gains are processed in one
system (promotion focus), and losses and non-lpdsggther, are processed in another
system (prevention focus). Higgins originally désed promotion and prevention focus as
chronic personality traits (e.g., Higgins, 1997gcBnt research, however, demonstrated that
they can also be induced by situational variabéegh as flexor versus extensor muscle
activation (e.g, Foerster, Higgins, & Idson, 1998)task instruction wordings (e.g., Grimm,
Markman, Maddox, & Baldwin, 2008).

Extensive research has demonstrated the influehpeomotion and prevention focus
on a plethora of psychological processes, among thdention (e.g., de Lange & van
Knippenberg, 2007; Foerster, Friedman, Ozelsel,ehider, 2006; Foerster & Higgins, 2005;
Foerster & Stepper, 2000; Foerster & Strack, 1996&dman & Foerster, 2005), creativity
(e.g., Baas, De Dreu, & Nijstad, 2008; Kuschel,skgr, & Denzler, 2010), preferences and
decision making (e.g., Bryant & Dunford, 2008),fs&introl (e.g., Dholakia, 2006; Freitas,
Liberman, & Higgins, 2002), decision values (eAvnet & Higgins, 2003; Higgins, 2000),
self-evaluation (e.g., Leonardelli, Lakin, & Arkirz007), and motivational strength (e.g.,
Higgins, 2000; Shah & Higgins, 1997; Spiegel, Giaitiow, & Higgins, 2004; Werth &
Foerster, 2007a; Zhou & Tuan Pham, 2004).

Importantly for the integrative model of relief, RFistinguishes between several
levels of processing, orthogonally to promotion mievention focus. There is a system level
that depends on the current relevant end statelt@andividual pertains; a strategic level that
depends on the more abstract strategies (e.g.pagpng matches to desired end states vs.
avoiding mismatches to desired end states); ectddavel, i.e., the more concrete behavioral
activities that serve the goals (e.g., conservataerisky response biases); and a behavioral
level (e.g., concrete behaviors). Whereas RFT eilgliaddressed the system, the strategic
and the tactical levels, the behavioral level hat been addressed so far (e.g., Scholer &
Higgins, 2008, p. 493).

Several studies have adduced evidence for the pirmmoersus prevention focus

distinction. For instance, Idson, Liberman, andditig (2000) observed that promotion and
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prevention cause different emotions: Promotion $omas associated with cheerfulness- and
guiescence-emotions (e.g., happy, discouragedpeewntion focus was stronger associated
with agitation- and dejection-emotions (e.g., reldxtense; cf. Foerster, Higgins, & Strack,
2000; Higgins, Shah, & Friedman, 1997; Roney, Higgi& Shah, 1995; Sassenberg &
Hansen, 2007; Shah, Brazy, & Higgins, 2004; on uhderlying appraisals, e.g., Shah &
Higgins, 2001; on neurophysiological correlateg,,éCunningham, Raye, & Johnson, 2005).
Shah, Higgins, and Friedman (1998) found that ptemedeal strength only influenced
performance in a gain versus non-gain framed fskvention-ought strength only influenced
performance in a loss versus non-loss framed tesgortantly, there were no relations
between gain versus non-gain and prevention ordetvioss versus non-loss and promotion
(Shah et al., 1998; cf. Brendl, Higgins, & Lemm953

Other studies have investigated the distinctionvbenh the different processing levels
of RFT. Higgins, Roney, Crowe, and Hymes (1994 nfbuelations between promotion, ideal
self strength (vs. prevention, ought self strengim approach matches strategies (vs. avoid
mismatches strategies; Higgins et al., 1994, EXp. This research indicates that the
processing levels are functionally connected tdheatber. In contrary, Scholer, Stroessner,
and Higgins (2008; cf. Scholer, Zou, Fujita, Steyes, & Higgins, 2010) found evidence for
the dissociation between two levels, the strategid the tactical level. In their studies, a
prevention focus on the strategic level producefbramotion focus-like) risky bias in a
memory signal-detection task. This risky bias wasrpreted as an approach orientation on
the tactical level (e.g., Higgins, 1997). The aushimterpret this observation as dissociation
between the strategic and the tactical level o€@ssing, which indicates that every level can

entail a regulatory focus independent of the okiesls.

A critical review of RFT reveals two major drawback the theory and related
research. First, the relation between promotion @eglention focus and approach avoidance
is not clear. Molden and colleagues (2008) claithed approach towards positive end-states
versus avoidance of negative end-states is orttaddorthe promotion prevention distinction
(Molden et al., 2008, p. 171). Threat (losses,tedlao anxiety), for instance, belongs to
prevention concerns and also to an avoidance atient In contrary, security concerns (non-
losses, related to calmness), for instance, bdiomyevention concerns, but at the same time
they belong to an approach orientation (Moldenl.e2808). Molden and colleagues do not,
however, clarify on which level (system, strategar, tactical) they predict approach

avoidance. Thus, it is difficult to derive predasts regarding the relation between regulatory

16



foci and approach avoidance. Nonetheless, seuveidies have nevertheless investigated this
relation. Foerster, Grant, Idson, and Higgins (30€dr instance, found that promotion focus
is enhanced when participants execute a pull behdisometric flexor muscle activation;
after success feedback), whereas prevention facemhanced when participants execute a
push behavior (isometric extensor muscle activatder failure feedback). Regulatory focus
was assessed using promotion versus preventiorraanagParticipants had to solve either
promotion type or prevention type anagrams. Fommiton anagrams, participants received
points for the correct solution, but did not gainlose anything if they did not find the
solution. For prevention anagrams, they did noh gailose anything for the correct solution,
but they lost points if they did not find the saodut (cf. Foerster et al., 1998; Freitas &
Higgins, 2002; Van-Dijk & Kluger, 2004). In a fueh study, Foerster (2003) showed that
isometric flexor muscle activation led to an ina®@ consumption of a delicious drink. He
explained the finding with a generalized promotiocus (approach). These studies show that
approach avoidance is examined on a very basi@vimial level in some studies (as by
Foerster, 2003), whereas it is examined on a gyalklin other studies (as by Foerster et al.,
1998).

Second, it is unclear how RFT processing levelsilshbe operationalized. In several
studies (e.g., Foerster et al., 1998, 2001), rebess assessed the prevailing focus by
counting the number of correctly solved winning-dalosing-points anagrams, or by
measuring participants’ persistence in working tent (cf. Shah et al., 1998). This
operationalization has, however, been argued td& worthe strategic level in another source
(Scholer & Higgins, 2008, p. 493). Level operatimeation difficulties also obscure
interpretation of work by Crowe and Higgins (19@nd Scholer and colleagues (2010). Both
studies assessed vigilant versus risky responssediam signal detection tasks. Whereas
Crowe and Higgins (1997) interpreted this task @erating on the strategic level (cf. Higgins
& Spiegel, 2004), Scholer and colleagues (20105choler & Higgins, 2008) interpreted the
same task as operating on the tactical level. Tivesadrawbacks illustrate the difficulties to
derive clear hypotheses regarding approach avoadftom RFT. By contrast, the integrative
theory that is developed below also differentiateseral processing levels, but it makes

explicit predictions about approach avoidance aryeievel.

Summing up, the goal theories reviewed herein ardéied by the definition of

approach avoidance #se attainment of positive end-states vs. thegurgen of negative end-
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states. We now turn to the predictions goal theories nfakeelief and the existing evidence
regarding this question. The goal theory conce@ppiroach avoidance will be referred to in
the integrative theory as “goal orientation”.

Goal theories and relief. Whereas valence theories tie approach avoidance to
outcome valence, in goal theories, approach avo&las determined by goals. Recall that
relief is an emotion caused by an avoidance gdalisTgoal theories predict that relief is

associated with avoidance. There is empirical exaddo support this prediction.

Participants in a recent study by Carver (2009)oregl their relief after an
imagination task. The intensity of relief correthtpositively with the strength of the
avoidance system (BIS), but also with one subschlie approach system (BAS), reward
responsiveness. One could interpret the correldtetween relief and the BIS as evidence for
Carver’s notion that relief is an emotion involMadavoidance processes. Nevertheless, relief
correlated positively with both the BIS and BASIesalt is possible that this relation is due
to the specific scenarios used. For instance, déingcpants were induced to imagine that they
had participated in a class where their presemtaiills had been heavily criticized and that
this class was over. They then had to indicate tinéensity of relief. Carver admitted that
participants may have withdrawn their attentiomfraversive goals and have broadened their
attention to new “possibilities for goal pursuiCgrver, 2009, p. 133). This kind of “coasting
phenomenon”—the phenomenon that people chose nsitiveo approach goals when they
experience positive emotions—resembles the broaddrsuild theory by Fredrickson
(1998). So far, we do not know the strength of apph coasting in relation to the avoidance
system. Taken together, the Carver (2009) studwsltbat relief is involved in an avoidance
process—the goal theory put forward by Carver—{henhand the data indicate that relief is
associated with BAS activity—thereby supportingevale theories. Consequently, the Carver
(2009) study does not allow a decision about tred theeories’ prediction on relief. Moreover,
Carver’s correlational design is not free from th#tuence of third variables. For instance,
differences in general arousal from imagining ddfe fearful stimuli could have caused the
correlation between relief and the BAS subscalegpeEmentally inducing relief in a

controlled environment would overcome these issues.

! Craig (1918), for instance, describes appetitéstate of agitation which continues so long as the
(...) appeted stimulus is absent” (Craig, 1918, p., Sdhereas an aversion “continues as (...) the
disturbing stimulus is present” (Craig, 1918, p).91
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According to RFT (e.g., Higgins, 1997; Scholer &Hjiins, 2008), relief is an emotion
associated with prevention focus emotion and avmeéaorientations (e.g., “calmness”,

Molden et al., 2008). Some evidence supports thesdictions.

Regarding the relation between relief and prevenfimcus, Roney and colleagues
(1995) found that participants in a prevention ®aodicated stronger quiescence-agitation
emotions, including relief (“relaxed”) after perfdance feedback than participants in a
promotion focus. Higgins and colleagues (1997) tbuhat the stronger participants’
prevention focus while pursuing a goal, the strortpey experienced calm emotions like
relief. This relation was not found for the stréngf promotion focus. Furthermore, Shah and
Higgins (2001) found that participants in a preuw@mtfocus needed less time to decide
whether they experienced relief than participamtsai promotion focus. These findings

indicate that prevention focus specifically relateselief.

Regarding the relation between relief and avoidameleavior, Werth and Foerster
(2007a) investigated advertisements that focusedadaty (prevention focus) or comfort
aspects (promotion focus). Prevention-oriented ippants valued the safety-advertised
products higher than promotion-oriented participaBsed on regulatory-fit theory (Higgins,
2000)—that states that the compatibility betwegmeeson’s motivation and the situational
framing of a choice option leads to higher valu¢ht§ option—one can conclude that relief is
related more to prevention focus than to promofiocus. Further evidence comes from
studies by Foerster and colleagues (1998). Thegsasd pressures of flexing versus
extending arm muscles as measures of regulatongfdhen participants solved anagrams in
one of four ways: Participants could either gaimot gain extra money (focus on positive
end state, promotion framing) or they could losenor lose money (focus on negative end
state, prevention framing). The authors found tle prevention framing facilitated
prevention focus processing, as indicated by aresgure (stronger arm extensor muscle
activation was interpreted as stronger preventamug), task persistence (time participants
worked on the not-losing-money anagrams), and numibeorrect solutions (number of not-
losing-money anagrams). Most importantly, the pnétee framing caused a steeper goal
gradient in arm muscle extension than the promdtiaming: Participants with a prevention
framing put more strength into the extension (“pogl) task over the course of several
anagrams than they put into the flexor (“pullinggsk or than did participants with a
promotion framing. These effects were found boththe prevention not working (fear)

situation and in the prevention working (reliefjusition. This result can be interpreted as
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evidence that participants in a relief situatiore@xed an avoidance behavior (extensor
muscle activation) stronger than an approach beh#flexor muscle activation). In addition,

the researchers found effects on a strategic lefelmotivation: Prevention-oriented

participants persisted longer on tasks when theydcprevent losing points (Foerster et al.,
1998, Exp. 3). In a follow-up study, Foerster amdleagues (2001) found that successful
prevention behavior (relief) had an inhibiting,haligh not significant, effect on strategic
approach behavior, the performance in gaining-goimtagrams. Importantly, successful
prevention behavior did not influence strategicidance behavior. The results of Foerster
and colleagues (1998) can thus be interpretedcgdtng effects on avoidance goals or as

inhibiting effects on approach goals.

Interim conclusion. Taken together, several studies support the idat relief is
associated to avoidance, on a behavioral, stratagat goal level. The evidence, however, is
far from conclusive. Carver’s (2009) data indicthiat relief relates to both BIS and BAS, and
the approach reduction by relief in Foerster anltbagues’ (2001) study was not significant.
The inconclusiveness in these data may be causddfesent moderating factors that will be
discussed below.

So far, | have reviewed two groups of theories tredevidence in favor of each of
them. Despite the clear predictions each group makgarding relief, there is inconclusive
evidence for either prediction. | will argue thhaist confusion of evidence is due to variables
which moderate the relation between affective stated approach avoidance: the
psychological system which produced relief, andpgbgchological level on which approach
avoidance is measured. For this endeavor, | wdivdupon a recently developed two-system
model of behavior (RIM, Strack & Deutsch, 2004).eTIRIM will be used for the

development of specific hypotheses.

Integrative Two-System Model

Several levels of approach avoidancé&lliot, in his definition of approach avoidance
(Elliot, 2008), laid the foundation for a distinmti between two levels of approach avoidance.
Approach avoidance can either be directed towamlgetts” or towards “events” or
“possibilities”.  Approaching/avoiding an object ifigs a behavior whereas
approaching/avoiding an event or a possibility iegplagoal. In the integrated theory
outlined below, behavior and goals are consideveal distinct levels of processing that

follow their own processing rules. These will noeveviewed.
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In the personality domain, Elliot (2006; cf. Elli& Church, 1997; Elliot & Pekrun,
2007) distinguished goals from underlying motivaipsuch as motives and temperaments.
He explicitly states that “for example, approactalgomay be adopted in the service of
underlying avoidance motivation” (Elliot, 2006, @14). The empirical data for this

assumption are, however, missing.

Higgins, in the formulation of regulatory focus t¢ing (RFT, Higgins, 1997) presented
the two foci of RFT as if they entailed a genertdtes of several levels. For instance,
promotion focus is connected to approach on akliewvo a sensitivity to positive stimuli, to
approach means on the strategic level and to caohpdhactics. In contrast, Scholer and
Higgins (2008) argued that levels can dissociathofer and colleagues (2010) found a
dissociation between an avoidance strategic lexigllgnce) and an approach tactical level
(risky bias) in a signal-detection paradigm. Yets iunclear where the risky bias in a strategic
avoidance situation comes from: Is it caused byntioee basic behavioral level or by some
other process? Which level described by ScholerHigdins (2008) is influenced by their
experimental manipulations and—more importantly—ekhs not? Perhaps the independence
guestion can be more parsimoniously explained Wywasystem model of behavior. This

model allows specific predictions for each levelg®elow).

Ariely and Norton (2009) recently proposed an iesting level differentiation, using a
consumer psychological perspective. They argueid‘toaceptual consumption” (e.g., goals,
regulatory fit) has to be separated from physicedsamption. Further, there are cases when
people forgo the latter for the sake of the forifgeg., charity giving, Ariely & Norton, 2009).

In approach avoidance terms, one could interpristitiea as the activation of an approach
goal (e.g., helping others) which requires, as amagbehavior that avoids something (e.qg.,
money). The model outlined below resembles thisa,ideut allows for more detailed

predictions.

Reflective-impulsive model of behavior.Several recent models proposed by social
psychologists explicitly incorporated dissociatidretween separate levels or systems. One
very prominent exemplar is the Reflective-Impulsivedel of Behavior (RIM, Strack &
Deutsch, 2004; for discussions of the model seetddbu& Strack, 2006a, 2006b, 2010;
Strack, 1999; Strack, Deutsch, & Krieglmeyer, 2009)

According to the RIM, human behavior is regulatgdiwo separate, but intertwined

psychological systems: thenpulsive systenand reflective systemThese two systems are
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comprised of distinct psychological mechanisms. ifhgulsive system consists of a storage
space for long-term memory concepts (nodes). ltatos both perceptual schemata and
behavioral schemata, which are connected by bittread links. It follows basic associative

rules, such as the spreading of activation to linkencepts. By linking perceptual nodes
directly to behavioral nodes (schemata), the impelsystem serves the task of quickly
reacting to situations. The impulsive behaviorahesnata can be influenced by simple
conditioning procedures (e.g., Olson & Fazio, 20013t build associations with repeated
pairings (e.g., Rydell & McConnell, 2006; RydellcMonnell, Mackie, & Strain, 2006). The

impulsive system is the default system, it is alsvagtive, independent of capacity or time

resources (see below).

The reflective system, in contrast, is a capaocitystiming system. It contains
propositional processes, including noetic decisiogsals, and logical reasoning (e.g.,
negation, Deutsch et al., 2006, 2009). In conttasthe impulsive system, the reflective
system is well suited to flexibly react to new ations that have not been encountered before
(for a similar distinction between emotion behavamd emotivational goals, see Roseman,
2008). Importantly, the reflective system is ontyiee when a) there is sufficient motivation
to process reflectively, and b) there are suffitieognitive resources available (Strack &
Deutsch, 2004, p. 223, Thesis 2). Importantly, bststems can cause emotions: Smith and
Neumann (2005), for instance, found that emotioas be elicited both by associative

processes (impulsive system of the RIM) and by-balsed processes (reflective system).

Application to relief. The RIM predicts that two moderating variables @reupreme
importance in terms of determining reactions teefelnd safety signals.

First, it matters which psychological system igaous: the impulsive or the reflective
system. Each psychological system involves a dpediind of approach avoidance
motivation. For the impulsive system, approach daoce is a simple behavioral tendency
(behavioral preparedness): Is an individual preppémeapproach a given stimulus at a certain
time, i.e. to reduce the distance between her kady the stimulus? Alternatively, is she
prepared to avoid the stimulus, i.e. to increasedibtance between herself and the stimulus?
R. Neumann and colleagues termed this dimensiontivatmnal orientation” (e.g., R.
Neumann et al., 2003). In order to distinguishrani the reflective system, thtehange in
distance toward or away from a specific stimulwdl be nameddistance orientation
throughout this dissertation. Distance orientatisesembles other approach avoidance

conceptualizations, such as Chen and Bargh’s (1988jivational tendencies”. Chen and
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Bargh (1999) conceptualized approach avoidanc@rasédiate behavioral predisposition(s)”
(Chen & Bargh, 1999, p. 215). Importantly, the ate orientation follows a basic valence
principle: It is determined by affective valencesRive valence leads to an approach distance
orientation, while negative valence leads to anidarce distance orientation (e.g., R.

Neumann et al., 2003).

For the reflective system, the approach avoidanosvation expresses itself as the
direction of behavioral decisions (“intending”, &tk & Deutsch, 2004). Does an individual
intendto reach a positive state (approach goal), or dbesntend to avoid the existence of a
negative state (avoidance goal)? H®iinment of positive end-states vs. the preventio
negative end-stateim the reflective system will be nameoal orientationthroughout this
dissertation. Goal orientation resembles other-gkalconceptualizations, such as Higgins’
promotion versus prevention focus orientation (lhgg 1997), and Carver’'s behavioral
approach versus avoidance process (e.g., Carvef*20Goal orientation follows a goal
principle: It is influenced by the current noetiehawvioral decisions made by an individual. If
a person makes a decision to experience a posiae, then the compatible goal orientation
will be an approach goal. In contrast, if she makedecision to not experience a negative

state, then the compatible goal orientation wilbbeavoidance goal.

Importantly, the RIM predicts that the two systemb work in relative independence
from each other. Specifically, reflective intendirsgindependent from impulsive processes
(Strack & Deutsch, 2004, p. 231, Fig. 4), at leastjl both processes end in a “final common
pathway” (Strack & Deutsch, 2004, p. 229) affectimghavior. This means that reflective
intending processes can work in parallel with w@ifferent impulsive behavioral orientations.

Second, the RIM predicts that the systems are aquaeilly responsible for a particular
outcome. Specifically, the impulsive system adte k& default system that is always active,
whereas the reflective system is only active uncdetain circumstances. One important
determining factor is whether behavioral goals awctive (e.g., Denzler, Foerster, &
Liberman, 2009; Foerster, Liberman, & Higgins, 20Dberman, Forster, & Higgins, 2007).
Making a decision in the reflective system actigalbehavioral schemata in the impulsive

system, a process that is named intending in the (SBtrack & Deutsch, 2004, p. 222). Once

2 However, there is one difference between the RiMd €arver's theory: Carver recently stated that
BIS and BAS are located in the more basic, “lowaten” system (Carver et al., 2008), whereas thiectfe
system that entails the goal orientation can beeptualized as the “higher-order” system (Strac&utsch,
2004).
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the goal is fulfilled, intending will be terminatg®track & Deutsch, 2004, p. 230). When
there is an impulsive-reflective conflict (i.e. whepposing behavioral schemata are activated
by the two systems), reflective processes are thioiogoverride impulsive processes, so long
as sufficient time, motivation, and cognitive capaare available (e.g., Hofmann, Rauch, &
Gawronski, 2007).

An important implication of the RIM is that the sanbehavioral outcome on the
surface can result from processes in either theulisnge or reflective system. In terms of
relief, the RIM implies that relief states can li&iaed by either system. First, relief can be
obtained via the “impulsive way”: If one experieatuations when no negative stimulation
is experienced (e.g., no fear), this can lead liefreespecially in an environment full of
negative stimuli. Relief can then associatively reert to safety stimuli by classical
conditioning. Second, relief can be obtained v ‘teflective way”: If one pursues the goal
of controlling a threat, this can also lead toefelFor example, if one tries new medication in
order to end pain, one has experienced reflecéliefr This form of relief is produced by an
active behavioral decision in the reflective syst@track & Deutsch, 2004). Given that the
reflective and impulsive systems moderate reltefs important to look at both of them. The
central theoretical point in this dissertationhattit is necessary to integrate both moderators
together at one timeDepending on which system is responsible forefekach approach
avoidance system will react differentially to tledief situation. Table 1 presents the cells that

are made up by the two moderators.
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Table 1

Hypotheses and Experiments

Impulsive Reliet Reflective Relief
Goal Orientation Relief elicits no orientation Relief elicits avoidance
Experiment 5 Experiments 6-7
Distance Orientatich Relief elicits approach

Experiments 2-3

Now we turn to descriptions of the specific reaagrand predictions for the distance

and goal orientations.

Distance orientation.The RIM predicts an approach distance orientatanrelief.
The perception of relief stimuli activates a pagly valenced node in the impulsive system
(e.g, Strack & Deutsch, 2004; cf. Lovibond et @D07). This positive core affect (Russell,
2003) is independent of the active goal. It prepate execution of approach (distance-
reducing) behavioral schemata as action tenderfeigs, R. Neumann & Strack, 2000; R.
Neumann et al., 2003). Thus, relief will facilitatke execution of compatible behavior,

approach behavior, in the impulsive system (e.gerC& Bargh, 1999).

Importantly, relief can be elicited by both the mgve and the reflective system.
Relief's positive valence will active an approackstahce orientation in both cases,
independent of which system caused relief. Thu#) belief states that are caused by the
impulsive and relief states that are caused byréflective system ought to elicit positive

valence and an approach distance orientation.

What factors in the relief situation influence thiéstance orientation? Research
indicates that thehangein affective states is important in determining strength and the

direction of affect (e.g., Russell, 2003). Religincbe defined as the non-occurrence of

% Impulsive relief: Relief is caused by impulsivepesses.

* Reflective relief: Relief is caused by reflectimmcesses.

® Goal orientation: the attainment of positive etates vs. the prevention of negative end-states.
® Distance orientation: the change in distance tdwaraway from a specific stimulus.
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negative stimulation (e.g., punishment). Russelson of change implies that the degree of
change toward the relief state should determinestit@agth of relief’s positive affect. If there

is a large positive change toward relief, thenatiect should be very positive. This should be
particularly true the more negative the startinghpérom which an individual gains relief.

However, when the positive change is small, then dffect should be less positive. This
should be particularly the case when the startioigtpgs less negative or neutral. Thus, the
starting point from which an individual tries toiiga relief state should influence the affect
that is experienced when the individual finally dlees the relief state. If one connects this
“change idea” to the idea that the affective vagdedetermines the distance orientation, then
one may predict that the affective starting poietedmines distance orientation. When
starting from a neutral baseline and then expeingnthe non-occurrence of a negative
stimulation, then relief should elicit a weak apmrb distance orientation. However, when
starting from a negative baseline and then expengnthe non-occurrence of a negative

stimulation, then relief should elicit a strong eggech distance orientation.

Goal orientation. The RIM predicts an avoidance goal orientationS(Bprevention
focus) for relief stimuli. However, this will be éhcase only under two conditions. First, the
avoidance goal will only be elicited when the reB&uation is caused by self-induced, goal-
directed behavior (e.g., Carver, 2001; Higgins, 7990nly in this case will reflective
processing occur. By contrast, when the reliefesitatcaused by simple associative learning
(classical association) or when the goal is notvacinymore, then there will be no active
goal (e.g., Foerster et al., 2005; Foerster, Lilzgrn& Friedman, 2007; Goschke & Kuhl,

1993). When there is no active goal, measures af@tentation should not show any effects.

Second, the avoidance goal will only be elicitedewlithe self-induced relief state is
uncertain. This proposition can be derived from greciple of the “default system”
embedded in the RIM. The reflective system is @tirve when there is both motivation and
capacity to engage in reflective processing (St&adkeutsch, 2004, p. 223). When relief can
be obtained with certainty—when the individual efiditely sure that she can obtain relief
with her simple behavior—there is no motivation fleflective functioning. This certainty can
be obtained after undergoing several repetitionth@kame situation, e.g. after the learning of
relief-eliciting behaviors (operant conditioningdf.the individual is certain, then eventually
the impulsive system will process the stimuli, dhe reflective system will be less and less

involved (Strack & Deutsch, 2004). This reasoningplies that there will be only strong
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reflective goal activity when the relief state idtained with an uncertain subjective

probability. Only in these cases should the reflecsystem activate an avoidance goal.

Taken together, these two lines of reasoning irtidy avoidance goals should only be
active when the relief state is self-induced (iretbdy one’s own behavior) and when the
self-induced relief is subjectively uncertain. Omythis case should relief elicit an avoidance
goal orientation. In all other cases—when self-zetlirelief is certain or when relief is not

caused by one’s own behavior—there will be no aaoog goal orientation.

How can goal states be assessed? Research oncgwati@n indicates that trained
goal states can be elicited very quickly (e.g.,t&aCusters, & Holland, 2007; Custers &
Aarts, 2007; Moors et al., 2005; although theyl satjuire working memory capacity, e.g.,
Hassin, Aarts, Eitam, Custer, & Kleiman, 2009). thar research indicates that goals are
organized into systems: Compatible goals are lirtkeshch other more strongly than they are
to incompatible goals (e.g., Kruglanski & Kopet2)02; Kruglanski et al., 2002; Shah,
Friedman & Kruglanski, 2002; Shah & Kruglanski, 20®008). For instance, Shah and
colleagues (2002) found evidencegofal shieldingwhere alternative, incongruent goals were
less accessible than focal goals (i.e., requiraddo reaction times in a lexical decision task).
Thus, a task that assesses goal strength could lik®khis: Participants have to quickly
execute behaviors, either in order to fulfill arpegach goal, or to fulfill an avoidance goal.
These secondary “task goals” are irrelevant togdreeral, primary goal orientation, yet they
are either compatible or incompatible to the priyngwal. One can predict that the behavior of
the compatible secondary goals will be executetéfdkan the behavior of the incompatible
secondary goals. If this is true, then one cansastbe activation of active primary goals with

this goal compatibility task (for a similar pergiste measure, see Foerster et al., 2001).

Interim conclusion. To sum up, | have argued that there are two diffetevels of
approach avoidance, based on the RIM (Strack & $a812004): a distance orientation in the
impulsive system and a goal orientation in theeiVe system. Importantly, each of these
levels is based on different psychological mechmasisThey react differentially to moderating
variables, such as affective valence and goalseRRei this model, is predicted to evoke an
approach distance orientation, but at the samedma&voidance goal, given that relief is self-

induced and uncertain.
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Predictions and Overview of the Experiments

Predictions. Based on what was said above, the following premistwere deduced

and put to test in six of the seven experimentsisfthesis.

Prediction A: Relief will elicit positive affectiveralence and an approach distance
orientation. This should be true for both reliedittis caused by the impulsive system and for

relief that is caused by the reflective system @ipents 2-3).

Prediction B: More positive valence of relief—catid®y a larger change of affective

states—will elicit a stronger approach distanceraation (Experiment 4).

Prediction C: Relief caused by the impulsive systgith not elicit a specific goal

orientation (Experiment 5).

Prediction D: Uncertain self-induced relief—caud®d the reflective system—will

elicit an avoidance goal orientation (Experiment) 6

In addition, Experiment 1 validated the conditiapiaradigm used for the elicitation

of relief (see below).

Methodological approach.In order to test the predictions made in the paatys

above, | selected a conditioning paradigm.

Aversive conditioningAn aversive conditioning paradigm was selectethasnethod
for producing relief and fear (for overviews of hamconditioning research, see De Houwer
& Beckers, 2002, and for animals, see Pearce & @qu2001; for an overview of Pavlovian
conditioning in humans, see Martin & Levey, 1988)ersive conditioning, especially within
the field of fear and phobia research, has proeehet an effective way of eliciting relief
feelings toward previously neutral stimuli (e.g,rifa, Vaitl, & Lang, 1989; Hamm & Weike,
2005; Lang, 1995; Lejuez, O’'Donnell, Wirth, Zvol&gs & Eifert, 1998; Lipp, 2006; Lipp,
Sheridan, & Siddle, 1994; Lovibond & Shanks, 200Ryersive conditioning allows for
testing the dependent variables before the actlef rstate occurs, i.e. before the person
experiences relief, which allows for testing préidics made by goal theorists (see above). At
the same time, in aversive conditioning, all pgraats interpret the stimuli the same way and
thereby the influence of possibly infering variabie reduced to a minimum. These are, in my
view, large advantages compared to using naturaliraag relief situations (e.g., Carver,
2009).

28



Authors in the conditioning literature have empldyseveral ways of associating a
fear or safety quality to stimuli (see overviewGmnay, 1987, p. 217). There are at least three

different general ways of conditioning a safetynstius:

First, one could use a backward conditioning pracedhat has proven effective in
both animal and human conditioning research (ermgiréatta, Muhlberger, Yarali, Gerber, &
Pauli, 2010; Cole & Miller, 1999; Tanimoto, Heisemn, & Gerber, 2004). The presentation
of Stimulus A is conditioned to the occurrenceld US—though, not preceding it or parallel

with it, but rather following it.

Second, one could use a conditioned inhibition @doce (e.g, Chan & Lovibond,
1996; Grillon & Ameli, 2001), where stimulus A ismditioned to fear, and stimuli A and B
presented together are conditioned to the absehdeap (e.g., the non-presentation of a

negative US). In this case, A is a fear stimulus Bns a relief stimulus.

Third, one could use a differentiation procedurem8lus A is conditioned to fear,
and Stimulus B is conditioned to the absence af fegain, A is a fear stimulus and B is a
relief stimulus (for versions of this idea, see éd@no, Ortega, & Matute, 1996; D. L.
Neumann, 2007).

Differentiation paradigm.In this dissertation, a differentiation paradigrasaselected

for most of the experiments for several reasons.

First, the differentiation paradigm has proven sgstul in associating both
differential affective qualities and behavioral tties to the specific stimuli (e.g., Custers &
Aarts, 2005, 2007; LoLordo, 1969; Veltkamp, Aargs,Custers, 2009). Rescorla (1969b)
went even so far to claim that “the critical opematfor setting up an inhibitor is that the CS

predicts thenonoccurrencef shock, rather than its termination” (Rescotl@69b, p. 260).

Second and very importantly, the differentiatiorrgoigm allows for equality in
timing parameters. This point is important becastsdies have shown that affective qualities
of the same CS change over time (e.g., Mauro, 1988en one compares fear and safety
stimuli that are conditioned backwards to a negats, there is always the confound of the
temporal development. Andreatta and colleaguesQ(26fL Tanimoto et al., 2004) showed
that even a backward conditioned fear stimulusazjuire positive affective qualities, given
enough time. Further, studies by Brodscholl, Kolaerd Higgins (2007) demonstrated that

goal maintenance over time is specifically assedatwith an avoidance orientation
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(prevention focus), whereas goal attainment is @atal with an approach orientation
(promotion focus). If one compares relief stimuldafear stimuli with different time periods,

it could be, then it could be that the relief stinelicit or increase an avoidance orientation
(goal) just because of the longer timing. The défgiation conditioning paradigm controls
for this confound, because it keeps the timing ipatars of the dependent variables (DV)
constant. In addition, the exact mechanisms uniterithe backward conditioning are not
known: Long-latency (muscle) relaxation and shatéhcy relief processes may play an
important role (e.g., Denny, 1976, 1991). The ddfeiation paradigm thus allows for

concentrating on cognitive factors such as spreadintivation and goals, rather than

physiological features.

Third, the differentiation paradigm enables redears to keep the stimulus context
equal during a conditioning (or test) trial whemgaaring safety to fear stimuli. This point is
important because studies have demonstrated thatlsime processes are influenced by
contexts. Barden, Maddux, Petty, and Brewer (200d), instance, demonstrated that

impulsive racial associations differ when raciahstli are presented in different contexts.

Finally, research has demonstrated that conditionieidbition can be relatively weak
in humans. Lipp (2006, p. 42) went even so fartadesthat stimulus competition learning
(such as conditioned inhibition) was not reliabbserved in humans so far.

Taken together, past research suggests the difi@ion paradigm will be optimal for
examining relief. Nevertheless, in order to estiblearning outcomes, one experiment will

use a combined conditioned inhibition and diffef@idn paradigm (see Experiment 2).

Evaluative learning.In the learning literature, there has been a tedisoussion about
the differentiation of expectancy learning from lexaive learning. Expectancy learning is
conceptualized as relatively slow and capacity oonsg, whereas evaluative learning is
quicker and capacity-independent (e.g., De Houwdmpmas, & Baeyens, 2001; Lipp,
Oughton, & LelLievre, 2003; Vansteenwegen, CromiBaeyens, & Eelen, 1998). To date,
data indicate that both learning mechanisms mawrosicnultaneously in conditioning set-
ups, so that often they cannot be distinguisheah fooe other in conditioning paradigms (e.g.,
Lipp & Purkis, 2005). To avoid the possible confdiny of expectancies and time, the
experiments throughout this dissertation are setirupuch a way that both evaluative
conditioning and expectancy-learning can occuaddition, the learning procedures allowed

for conscious processing (e.g., Purkis & Lipp, 2001
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Operationalization of reflective reliefA further issue warrants discussion: How to
operationalize reflective relief that is methodabdadly comparable to impulsive (classically
associated) relief?

A first clue comes from conditioning research: Recgudies have shown that active
avoidance learning—Ilearning during which particiggacan control a negative stimulus with
their own behavior—is mediated by higher-order d¢tigms to a greater extent than by
classical associative learning. Declercq and Dew¢oye.g., Declercq & De Houwer, 2009,
in press; cf. Dickinson & Dawson, 1987; Lovibon®88, 2006) found that active avoidance
learning was based on a combination of classicdlaggerant learning. Furthermore, it was
mediated by expectancies regarding whether thetiregstimulus will or will not occur (cf.
Lovibond’s model of expectancy-mediated conditignihovibond, 2006; Lovibond et al.,
2007; Lovibond & Shanks, 2002). According to theMRthese higher-order cognitions are
processed by the reflective system (Strack & Déyt2004).

A second line of motivation research supports tlse of an active avoidance
paradigm. Studies have indicated that goals (gelalsant information) were more accessible
when the goal-relevant behavior has to be exedoyethe person herself (e.g., Goschke &
Kuhl, 1993). In addition, other research has shtvat goal fulfillment led to a reduction of
goal accessibility (e.g., Denzler et al., 2009;r5te et al., 2005; Liberman et al., 2007). This
means that only self-induced behaviors are assatiaith active goals. The active-avoidance

paradigm pertains to self-induced behaviors, soghradigm is suited to elicit goals.

Finally, goals are processed in the reflectiveays{Strack & Deutsch, 2004). Studies
show that goal pursuit consumes mental resourcesg(&ski et al., 2002) and is closely
linked to conscious processing (Bongers & Dijkstesh2009), both of which are features of

reflective processes.

Based on these lines of research, the reflectiea)-igduced relief in the current
experiments was produced via an avoidance leanpangdigm (see details in the Methods
section). First, this paradigm ensured that a hehalvgoal was active, until the point in time
when the participant had executed the US contglloghavior. Second, the avoidance
learning paradigm employs the same procedural peteasias classically associated relief.
For instance, during the active avoidance learnimg,DV can be measured at the same stage
within the trial, including: after the CS, but adeaf the US. In this way, nearly all

methodological confounds between impulsive andectfle relief are avoided, the only
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difference being the goal: It was either activeif@cavoidance paradigm, named self-induced
relief hereafter) or not active (named classicalbgociated relief hereafter). Whereas self-
induced relief is caused by the reflective systelassically associated relief is caused by the
impulsive system.
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Empirical Part

Experiment 1

Experiment 1 was designed to test the basic metbgdal paradigm, the
conditioning procedure. The main research questias: Does the conditioning paradigm
elicit relief and fear as predicted? This questienimportant because the conditioning
paradigm served as the basic methodological paraftig producing relief and fear for this
thesis.

Experiment 1 tested an active avoidance paradigmingl which relief and fear were
artificially created via a learning procedure. Hus, all participants were confronted with an
aversive stimulus, a negative sound that serveatiea®)S (D. L. Neumann & Waters, 2006,
see below). They also experienced the CSs, whiate wenple geometric shapes in these
experiments squares and triangles. During the ileguphase in Experiment 1, the participants
learnt the meaning of two CSs in relation to the @®&e of the two figures predicted the
occurrence of the US, its presentation was alwaljewwed by the US presentation, so it is
called thefear stimulus The other one of the two figures predicted the nd8&-occurrence
(hence relief), but only if the participant—dirgctfter the stimulus presentation—performed
a specific behavior. In all experiments reportecehthe participant had to push the space bar
in order to control the US. If the participant didt react within a certain time frame, then the

US was presented. This relief stimulus is cafief-induced reliestimulushereafter.

The DV was the strength of relief and happinesdjcated on rating scales. The
specification of the concrete emotion of reliefingportant, because positive emotions are
typically experienced as “rather diffuse” (Fredgok, 1998, p. 300; for more information on
how to distinguish positive emotions, see de Riwral., 1989; Ellsworth & Smith, 1988). If
not tested, it could be argued that the stimuldueehis thesis in fact elicit happiness or other

positive emotions, but not relief.

In order to further validate the conditioning pagmd, | also compared subjects’
experience on two negative emotions, fear and ahgepected that the relief stimulus would
elicit few negative emotions, particularly in caast to fear stimuli that predict that something
negative will occur. Furthermore, | expected thar fetimulus to elicit more fear (avoidance
motivation) than anger (an approach emotion, €grver, 2001; Harmon-Jones & Allen,
1998; Harmon-Jones et al., 2009).
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Hypotheses.Based on the conditioning literature and the diigdim of relief provided

in the Theory section, | predict the following hypeses:
H1.1: Relief stimuli elicit stronger relief thang@ness.
H1.2: Fear stimuli elicit stronger fear than anger.

Design. The design was a 2(stimulus category: fear vsf-isgliced relief) X
4(emotion rating: happiness vs. relief vs. fear arsger), with both variables manipulated
within subjects.

Method. Participants.Seventy-five participants (61 female, 14 malehvaitmean age
of 23.21 years§D = 4.07) took part in sessions up to three peopla ame. They were
students of the University of Wirzburg enrolledvarious majors (excluding psychology),

and received € 6 as compensation.

Procedure.Upon arrival in the lab (department of social ggyogy of the University

of Wirzburg), participants were seated at one ofethcomputers and informed that they
would participate in a study about the influenc@edgative sound stimulation on memory and
movement tasks. They were also informed that, tbexethey would listen to a very negative
sound several times. Then they were asked to eie tonsent to participate in the study by
clicking on one designated screen button with tlease. The experiment consisted of the
following phases: the US pretest, the habituatibase, the learning phase, the manipulation
check, the emotion ratings, and demographic andraoguestions. The whole experiment
took about an hour and was run via the Media Lad Bxrect RT software package
(© Empirisoft).

US pretestAfter giving consent, participants were instructedisten to the US and to
rate the US on a scale. They were told to put erhtadphones and listened to the US which
took approximately 3,000 ms. Then they indicated himpleasant the sound was by clicking

on a 7-point scale from -¥€ry unpleasantto +3 {ery pleasant

Habituation phase.The US pretest was followed by the habituationsghavhich
consisted of pre-rating the CS, geometric shapadicipants were instructed that it was
necessary to obtain their evaluations of two figuom two scales. The two scales were
presented one at a time below each shape on teensaDn two trials, a triangle stimulus
appeared in the middle of the screen, on the att@trials, a square stimulus appeared at the

same location. Two of the four trials contained-pott valence scale (ranging from\efy
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disagreeablpto 9 |[very agreeablp and the other three trials contained a 9-ponousal
scale (ranging from 1vgry relaxedl to 9 [very exciting). The participants indicated their
judgments by pressing one of 9 designated keysnfiihgber keys on the keyboard from 1 to

9). The order of trials was randomized.

Learning phase.After the habituation phase, participants wenotigh the learning
phase. At the beginning of the learning phase, paicipants were instructed that there
would be a combination of the two geometric shapiéls the negative sound (the US). They
were instructed to determine the effects of eadnggric shape. Specifically, they were told
to find out which one of the two shapes predicesdbcurrence of the negative sound. One of
the two shapes would always predict the negativen@gdqthe US). The other shape would
always predict that the participant could conth& hegative sound by immediately hitting the
space bar when the geometric shape appeared soréen. The instructions were explicit to
ensure that participants really learned the asBoog to the stimuli, as Arcediano and
colleagues (1996) found that explicitly instruceatticipants learned better (cf. Lovibond &
Shanks, 2002).

Participants were reminded that their task wasdt@rdhine which geometric shape
predicted the US controllability and which one pecestl the uncontrollable US occurrence.
Then they were again instructed to put on the haeawlps (in case they had taken them off).

The learning phase consisted of 12 trials, diviohd two different kinds of trials. At
the beginning of each fear stimulus trial (6 tiiafsxation crosses (X X X) were displayed in
the center of the screen for 500 ms. Directly aféed, one of the two shapes appeared in the
center of the screen, together with the presematiahe US over the headphones, which took

approximately 3,000 ms. Then the next trial started

During the trials of the self-induced relief stimsl(6 trials), the following happened:
After the fixation crosses (500 ms), the geomest@pe not presented in fear trials was
presented for 3,000 ms. If participants pressedsgiae bar during the presentation of the
self-induced relief geometric shape, no furthemstus occured. If they did not press the
space bar within this time period, the US occuregdrdhe headphones, together with the

presentation of the self-induced relief shape (3j08).

The intertrial interval (ITI) of all trials was 100 ms and the order of the trials was

randomized for each participant. In addition, tksignment of geometric shape to stimulus
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category (fear vs. self-induced relief) was coumdt&anced between participants: Each

geometric shape was assigned to each stimulusozgtegually often.

Expectancy ratingImmediatly after the learning phase, participamse instructed to
indicate how probable they expected the US to ¥oléach of the two geometric shapes, as
recommended in the conditioning literature (e.gyvibond & Shanks, 2002). They were
instructed to do so on a percentage scale rangomg © fegative sound will definitely not
appead to 100 (egative sound will definitely appgafFor a similar procedure, see Lipp and
Purkis (2006). Each participant rated both CS. Bosd, they were presented with the
geometric shapes one at a time in the center ofstiheen and typed in their subjective
expectancy in whole numbers from 0 to 100. The roadegeometric shape appearance was

randomized for each participant.

Emotion ratings. The test phase consisted of rating of several iemmt Participants
were instructed to indicate the strength of theelihgs when they saw each geometric shape

by pressing one of seven buttons.

The rating consisted of eight trials that preserdad of the two geometric shapes
(triangle or square) in the center of the screanthe upper part of the screen, participants
were presented with the name of a specific emdti@ppiness [Freude], fear [Angst], relief
[Erleichterung], anger [Arger]). Below the geometshape were the seven buttons of the
rating scale, ranging fromot at all (1) tovery strongly(7). Each of the geometric shapes was
presented once in combination with each of the emst The order of presentation was

randomized.

Demographic and control questionsAfter other questionnaires, participants were
asked to answer several demographic and contrastiqus. They were asked to indicate their
motivation during the experiment on a 5-point sdaten not at all motivatedo strongly
motivated if their vision was normal or corrected to normélthey had problems with
hearing, their sensitivity to noise on a 9-poinalecfrom extremely sensitivéo not at all
sensitive their gender, their age, mother tongue, studyestissemester and whether they had
ever participated in an experiment like the presemst before. After filling out these questions
on the screen, the participants were thanked awld pa

Materials. Unconditioned stimulusAs US, all experiments used a very unpleasant
sound created by David Neumann and colleagues (INeumann & Waters, 2006; D. L.

Neumann, Waters, & Westbury, 2008). The sound wescribed by the authors as “an
36



unmodulated 3 s recording of a fork scraped quickigr slate” (D. L. Neumann & Waters,
2006, p. 177; cf. Halpern, Blake, & Hillenbrand863. The sound lasted about 3 seconds and

was presented with a volume of maximum 80dB

Conditioned stimuli.Throughout all experiments reported here, simpengetric
shapes were used as CS (for similar procedured,igpeet al., 2003; D. L. Neumann et al.,
1997). The shapes used in Experiment 1 were agtdaand a square figure. Both figures
were in white and presented against a black badkgko All figures had a size of
approximately 150 X 150 pixels and were presensed Bitmap file on the screen during the

phases (for more details see the Appendix).

Results.Expectancy ratingIt was important that the participants learnedrtieaning
of the CS. If they succeeded in learning this, tikeuld know that the US occured more
frequently after the fear stimulus (fear stimulupectancy) than after the self-induced relief
stimulus (relief stimulus expectancy). Accordinglparticipants rated fear stimulus
expectancyNl = 87.83%,SD = 27.71) as significantly higher than relief stimsiexpectancy
(M = 24.60%,SD = 32.42),F(1,74) = 120.07p < .001,n?%, = .62. Of the 75 participants, 62
(82.7%) rated the fear stimulus expectancy as gs@ly higher than the relief stimulus
expectancy, which means that these 62 participautsessfully learned the meaning of the
stimuli. The following analyses only include thgmaticipants.

Relief and happiness ratingsThe most important analysis tested whether relief

stimuli elicited stronger relief than happiness.2femotion rating: relief vs. happiness) X

" Sound was chosen for the experiments in this dat#en because of several advantages compared to
visual or electrical stimuli: Visual stimuli eliciinconditioned reactions (UR) only inconsistently
(Lipp, 2006). D. L. Neumann and Waters (2006) destrated that the sound employed in the current
experiments elicited equal or stronger unconditibreactions on several measures in participants as
electric stimulation or loud (white) noise on salemeasures, including expectancy ratings,
unpleasant ratings, skin conductance responsedeart rate. Moreover, | did not expect that using
the unpleasant sound would lead to negative lomg-teonsequences, which makes using it less
ethically problematic than using, for instance,ywkrud noise (although this argument has not been
empirically verified over the long term. Using uegsant sounds makes it easy to adjust the negativit
of the US by adjusting the volume. So, if a paptieit with a low pain threshold experiences the same
volume as more negative or even not endurable, ttreexperimenter always has the opportunity to
adjust the volume. Finally, sound requires reldyiviiitle technical effort: only a computer and
headphones.
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2(stimulus category: fear vs. relief) repeated mems ANOVA was conducted on the ratings

of relief and happiness.

First and most importantly, the relief and the feamuli differentially elicited relief
and happiness, as indicated by a significant iotena of stimulus category and emotion
rating, F(1,61) = 8.73p = .004,1%, = .13 (see Figure 1). Second, a main effect ofidtis
category emerged?(1,61) = 42.39p < .001,n%, = .41. This effect indicated that the relief
stimulus M = 4.18,SD = 1.67) elicited stronger relief and happinesigst than the fear
stimulus M = 2.25,SD = 1.33). Third, the main effect of emotion ratwgs not significant,
F(1,61) = 1.94p = .17,n%, = .03.

4,5 -

3,5 A

M Relief

Emotion Rating
w

2,5 - :[ Happiness

Fear Self-Induced Relief
Figure 1.Emotion ratings by stimulus category and emotiaimg of Experiment 1. Higher

numbers indicate higher emotion ratings. Error hadigcate standard errors of the mean.

Importantly, planned comparisons show that religigli elicited stronger relief
(M = 4.48,SD = 2.05) than happines$/(= 3.87,SD = 1.84),F(1,61) = 5.76,p = .02,

n% = .09. Fear stimuli elicited happineddl & 2.35,SD = 1.34) marginally significantly
stronger than reliefM = 2.15,SD = 1.48),F(1,61) = 2.85,p = .10,n% = .05. Further

comparisons demonstrated that relief stimuli dattitstronger relief than fear stimuli,
F(1,61) = 44.21p < .001,n%, = .42. Similarly, relief elicited stronger happssethan fear

stimuli, F(1,61) = 25.46p < .001,n%, = .29.
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Fear and anger ratingslt was also expected that fear stimuli would élgtronger
fear than anger. A 2(emotion rating: fear vs. apgeR2(stimulus category: fear vs. relief)
repeated measures ANOVA was conducted on the sabhghe specific negative emotions

fear and anger.

First and most importantly, fear and relief stimdifferentially elicited fear and anger,
as indicated by a significant interaction of stiosil category and emotion rating,
F(1,61) = 6.82p = .01,n% = .10 (see Figure 2). Second, a main effect ofidtis meaning
emergediF(1,61) = 28.16p < .001,n?%, = .32, indicating that the fear stimulugl & 3.39,
SD = 1.64) was elicited stronger negative emotiorath fear and anger, than the relief
stimulus M = 1.93, SD
F(1,61) = 8.23p = .01,n%
ratings M = 2.89, SD = 1.18) were higher than the fear emotion ratifgk = 2.43,
SD=1.10).

1.21). Third, there was a main effect of emoti@iing:

.12. This effect indicated that, over both sfiimanger emotion

4,5 -

3,5 -
M Fear

2,5 - Anger

Emotion Rating
w

1,5 -

Fear Self-Induced Relief

Figure 2. Emotion ratings by stimulus category and emotiaimg of Experiment 1. Higher

numbers indicate higher emotion ratings. Error hadigcate standard errors of the mean.

Surprisingly, planned comparisons showed that #&@nuli elicited stronger anger
(M = 3.82,SD = 2.04) than fearM = 2.96,SD = 1.81),F(1,61) = 11.34p = .001,n%, = .16.
Relief stimuli did not elicit a difference betweémar (M = 1.90,SD = 1.39) and anger
reactions M = 1.95,SD = 1.44),F(1,61) = 0.07p = .79,n% = .001. Further contrasts showed

that fear stimuli elicited stronger fear than reiémuli, F(1,61) = 12.27p = .001,n%, = .17.
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Fear stimuli also elicited stronger anger thanefeftimuli, F(1,61) = 31.45,p < .001,
n% = .34. The data indicated that fear stimuli edidistronger anger than fear, although they
elicited stronger fear than the relief stimuli.

Discussion.The data indicated that relief stimuli elicit stger relief than happiness
(H1.1). This result is particularly important, basa it is more difficult to distinguish positive
emotions than to distinguish negative emotions.(alg Rivera et al., 1989; Ellsworth &
Smith, 1988; Reisenzein & Hofmann, 1993). The faet participants indicated more relief
than happiness for relief stimuli supports the digfi of the present learning paradigm. It is
especially important because this finding is indistest with the argument that the

conditioning paradigm as a whole elicited a genapairoach orientation.

Second and somewhat surprisingly, fear stimuliitelic stronger anger than fear
reactions (contradicting H1.2). This result is atttrly interesting because researchers have
usually assumed that anger was an approach-rgkappetitive) emotion (e.g., Carver, 2001;
Harmon-Jones & Allen, 1998; Harmon-Jones et alQ920If this reasoning is correct, then
the expectation of an unpleasant sound led to apfprgoals in the current paradigm. This
seems implausible. There is another possibilitycdRe research has demonstrated that anger
is connected to an avoidance motivation (e.g., dimeyer, 2007), but not to an approach
orientation. In the light of these studies, it aspible that the fear stimulus in the current study
elicited an avoidance distance orientation, butames time elicited an approach goal
orientation, due to the controllability of obstalé-urther research is needed to verify this
hypothesis. Because the theoretical issues abgetr amd fear are not clarified yet, the term
“fear stimulus” will be kept in this thesis for tlsake of consistency.

In any event, the current experiment supports #eai the active avoidance learning
paradigm for examining relief. In spite of the anged fear findings, the relief findings of
Experiment 1 show that the current conditioning agagm is very well suited to
experimentally elicit relief. Learning about théigestimulus leads to self-induced relief, so it
is justified to contrast it with a fear stimulus.

This procedure is better controlled than the imaiyim method used by Carver
(2009), and is therefore preferred in this the3ise following experiments will use the
conditioning paradigm. They will not, however, ass¢he specific emotions again. Rather,

they will assess the affect associated with thiefreind fear stimuli on a positive-negative
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scale, directly within the learning trial, not assammative judgment on scales as in

Experiment 1.
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Experiment 2

As outlined in the Theory section, | hypothesizatttrelief elicits positive affective
valence and an approach distance orientation.i$hisie for both relief that is caused by the
impulsive system and for relief that is caused Hxy teflective system (Prediction A). The
second experiment tested these two hypotheseshyfiztheses were deduced from a general
two-system model of approach avoidance (RIM, St&dkeutsch, 2004). Impulsive distance
orientation (approach vs. avoidance distance aiemt) is determined by affective valence:
Positive valence elicits an approach, negative neaeelicits an avoidance distance

orientation.

Relief and fear were manipulated with the conditignparadigm presented in
Experiment 1. There was one addition to the legrparadigm, however. Experiment 2 used
two different relief stimuli: the self-induced redi stimulus (as in Experiment 1), and a
classically associated relief stimulus. The clagbiassociationed relief stimulus was learned
in two different ways: It was either presented aldiw predict the US non-occurrence
(differentiation paradigm) or it was presented tbge with the fear stimulus to predict the US
non-occurrence (conditioned inhibition paradigmhe3e two different learning paradigms

were used to maximize the learning effect for tlassically associated relief.

Affective valence and distance orientation weresssd as DV in a blocked design. In
order to test both valence and distance orientatianparallel way—that is, at the same time
during the trial and with a similar amount of direess—participants in Experiment 2 used a
joystick online measure to indicate the affect asded to the CS. The participants were
instructed to move the joystick as long and asnsiteely as they had positive or negative
feelings when they saw the CS. Importantly, thienee measure was used at the exact same
time within the trial procedure as the distanceemtation measure. This way, timing

parameters were kept constant for the differentugti

| tested the distance orientation to the learnedusit with a modified version of the
affective Simon task (De Houwer et al., 2001, Expent 4). This task was chosen because
research has demonstrated several advantages @mhipgoystick measure (Krieglmeyer &
Deutsch, 2010). For instance, the manikin task igensensitive than the joystick and the
feedback-joystick task (e.g., Rinck & Becker, 200Buring the manikin task, participants
have to move a manikin toward or away from a cémb@ated visual stimulus. De Houwer

and colleagues (2001) found that moving toward tp@siwords was done faster and with
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fewer errors than moving away from them, and vieesa for negative words. This was found
even if participants reacted to another, (taskelevant feature (e.g., grammatical category of
words). | used a relevant-feature version of thek tidnat asked participants to react to the
stimulus category they had learned before (e.gorageh the stimulus that predicts the US
occurrence). The reaction time (RT) data of the ikiantask were aggregated for each
stimulus category (e.g., fear, classically assediatelief, self-induced relief) and each
movement direction (toward the stimulus, away fritva stimulus). In order to calculate an
approach avoidance index, the RTs of the avoidanoeements are subtracted from the
approach movement RTs. Higher values of the distamentation task indicate a stronger

approach reaction.

Hypotheses. Based on the the reasoning in the Theory sectiba, following

hypotheses were deduced:
H2.1: Relief stimuli elicit more positive affectah fear stimuli.
H2.2: Relief stimuli elicit a stronger approachtdiee orientation than fear stimuli.

Design. The design of the experiment was a 3(stimulusgoaye fear vs. classically
associated relief vs. self-induced relief) X 2(megasvalence vs. distance orientation) within-

subjects factor design.

Method. Participants.Fifty-six participants (40 female, 16 male) withmeean age of
23.41 years3D = 3.22) took part in the experiment in sessionsouihiree persons at a time.
They were students of the University of Wirzburgoded in various majors (excluding

psychology) and received € 6 as compensation.

Procedure.Experiment 2 consisted of the following phaseseAthe consent and US
pretest (both identical to Experiment 1), severaésgionnaires followed. The following
phases were run next: the habituation phase, ttige manikin task, the learning phase, the
expectancy rating (manipulation check learningg tast manikin task, the valence rating

(joystick online task), and demographic and congrastions (identical to Experiment 1).

Habituation phase.The habituation phase in of Experiment 2 was idahto the one
of Experiment 1, with the following exception: Tiparticipants rated three instead of two
geometric shapes on both the valence and the drscai@. This made a total of six trials

which were presented in random order.
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Practice manikin task.Then, each participant completed the practicdstrid the
manikin task. They were told the task would be tmvena manikin either toward or away
from a picture (downwards or upwards), using thievakkeys and as fast as possible.

The practice task consisted of two blocks, whichreveseparated by specific
instructions: Each block consisted of ten appraauth ten avoidance trials, making a total of
40 trials. The blocks differed only in the assigmtnef practice figures to approach and
avoidance (figure-direction assignment). In onecklparticipants had to approach the circle
and to avoid the square, while in the other bldek game participant had to avoid the circle
and to approach the square. The specific validréglirection assignment was instructed to
the participants before each block (see Appendit)e order of the figure-direction

assignment was counterbalanced between participants

Each trial followed the same procedure: First,»xatfon cross (+) appeared in the
center of the screen. If the participant then me@dke center key of the arrow keys on the key
pad (key 5), the fixation cross disappeared imnteljiaand a manikin figure (type
“standing”, see Appendix) would appear, eitherha upper part or in the lower part of the
screen. After 750 ms of manikin presentation, ohéwm practice shapes (made up of
geometric shapes) appeared in the center of teerscit stayed there until the next reaction
of the participant: When she hit the correct ari@y (e.g., “up” was keypad 8; “down” was
keypad 2) then the manikin (type “walking”) movedeodiscrete step in the indicated
direction, either towards the central shape or afrm@y the central shape. This manikin step
could be repeated two times per trial, leadingntfamikin to further move towards the central
shape or away from it. After the last correct kegss, the trial ended and the next trial began
(ITl: 500 ms). If the participants pressed anottien the correct key, than the trial was
stopped and the word “Fehler” (error) appeareckch(duration: 500 ms).

For instance, if the instruction was to approadiree (and to avoid a square) and the
manikin appeared above a circle, then the parttipaask was to hit the “down” key. If she
did so, the manikin moved towards the circle, maximthree steps. Once she pressed the

“up” key or another key, the trial was stopped #relerror message appeared.

Two further variables were counterbalanced betweeticipants: The place where the
manikin appeared on the screen (either above ambtgie shape, De Houwer et al., 2001),
and the assignment of the practice figure (circlé square) to either approach or avoidance.

The order of the approach and avoidance blockstlaadrial order within the blocks were
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random. After the 20 trials of the manikin practpigase, the participant saw a message that

this phase was over.

Learning phase.The learning phase was identical to the learnimgsp of Experiment
1, with the following exceptions. First, there weheee instead of two CS. The participants
were told to find out which one of the three shapeaild predict the occurrence of the
negative sound. In addition to the fear stimulud tre self-induced relief stimulus, they also
learned the meaning of @assically associated relief stimulu$his classically associated
relief predicted that the US would not occur, inelegient of the participant’s behavior. Again,

the task was to determine the consequences of$h@&6 occurrence vs. non-occurrence).

Second, the learning phase consisted of 36 taasled into four different kinds of
trials. In the fear stimulus trials (8 trials), th@lowing happened: At the beginning of each
trial, one of the three shapes appeared in theecehthe screen (together with a “plus” sign
in the center of the screen). It was presenteBf000 ms, either on the right or on the left
side of the screen. Following a blank screen fd &%, this shape and the plus sign were
again shown, together with the presentation of W& over the headphones, which took

approximately 3,000 ms.

As mentioned above, the classically associate@frslimulus was learned in two
different ways. In 8 trials, the geometric shape whown alone. In these trials, it was shown
on the screen (either on the right or on the liefé ®f the center) and stayed there for 3,000
ms, without any sound (differentiation paradignm).the other 8 trials, the fear stimulus was
shown first alone for 1,500 ms, then accompaniethbyclassical relief stimulus for another
1,500 ms. One stimulus was shown on the right ardethe other one on the left side of the
screen (conditioned inhibition paradigm; order dedmalanced within each participant),
These two stimuli were connected with a “plus” s{gh in the screen center. In these trials,

too, there was no sound.

The trials of theself-induced reliestimulus(12 trials) were identical to the ones of
Experiment 1, with the only exception that they dregvith the presentation of the geometric

shape.

The ITI of all trials was 3,000 ms and the ordethsd trials was randomized for each
participant. The assignment of geometric shapetitoutus category (fear vs. classically
associated relief vs. self-induced relief) was heéal between the participants: each

geometric shape was assigned to each stimulusorgtegually often.
45



Expectancy rating.The expectancy rating was identical to the onecriteed for
Experiment 1, with the following two exceptionsrdtj there were three instead of two CS
that were rated for US contingency, the triandde, $quare, and the pentagon. Second, there
were two blocks of expectancy rating for each pgrdint with each three trials: In the first
block, they indicated their US expectancy in theecthat they had not pressed the space bar
while presented with the geometric shape—calledattizout-reaction expectandyereafter.

In the second block, they indicated the US expegtam the case that they had pressed the
space bar while presented with the geometric shajpdled thewith-reaction expectancy

hereafter.

Test manikin task.The test phase consisted of the manikin tesstrigthis phase was
similar to the practice manikin phase, but emplottesl CS during the manikin movement
task. Participants were told that the task againlvbe to move a manikin either toward or
away from a shape on the screen. They were tatih o depending on whether the stimulus
on the screen predicted the occurrence or the nonrence of the negative sound (relevant
feature). For instance, they had to approach thpesif they expected the US to occur (fear
stimulus) and to avoid it if they expected the U& to occur (classically associated relief

stimulus and self-induced relief stimulus), or viegsa.

The task consisted of two blocks, which were sdpdrhy specific instructions: Each
block consisted of 12 practice trials (includingifdear, four classical and four self-induced
relief trials), and two series of 60 trials eachcluding 20 fear, 20 classical and 20 self-
induced relief trials), making a total of 2 blockg12 + 60 + 60) trials = 264 trials. The two
blocks differed only in the assignment of CS to ement direction (stimulus-direction
assignment). In one block participants had to moweard the stimulus that predicted the US
occurrence (the fear stimulus) and to move awam ftloe stimuli that predicted the US non-
occurrence (both relief stimuli), while in the otH#ock the same participant had to move
away from the fear stimulus and to move toward rigeef stimuli. This assignment was
instructed to the participants before each blodie @rder of the figure-direction assignment

was counterbalanced between the participants.

The procedure within each trial was identical te ttne described for the manikin
practice trials (see above), with the following eptions: First, after the last correct key press,
the trial did not end, but was followed by stimukpecific events: On the fear trials, the last
correct key press was directly followed by a blaokeen for 150 ms, which was followed by

the fear stimulus which was presented together thighUS (3,000 ms). After the US and fear
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stimulus presentation, a blank screen was showr83f@@0 ms (see Figure 3 A). On the
classically associated relief trial, the last correey press was directly followed by a blank
screen for 3,000 ms, and no other stimuli (seerBi@uB). On the self-induced relief trials,
the last correct key press was directly followed dy3,000 ms period during which
participants could avoid the US occurrence. If thegssed the space bar during this 3,000 ms
period at least once, the US did not occur and@®@ms blank screen appeared, with no other
stimulation. If the participant did not press tipace bar during the 3,000 ms period, the self-
induced relief stimulus re-appeared on the scrgaesented together with the US
(headphones, 3,000 ms). These stimuli were thelageg by a blank screen for 3,000 ms.
The ITI for all stimuli and trials was 500 ms (d&gure 3 C).

Manikin Task

3,000 ms
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Press 2°

Manikin Task 3,000 ms

Space bar
pressed

Press '5°
750 ms Space bar
not pressed
Press 2°
Manikin Task 3,000 ms

3,000 ms

Figures 3 A (previous page), 3 B, and 332quence of events in the distance orientatidn tas
in Experiment 2: the fear trial (Figure A), thesdacally associated relief trial (Figure B), and

the self-induced relief trial (Figure C).

Second, as in the manikin practice trials, twoalales were counterbalanced between
participants: the place where the manikin appearethe screen (either above or below the
figure), and the assignment of the geometric shépgsare, triangle, pentagon) to the fear,
classical and self-induced relief stimuli. The ardéthe approach and avoidance blocks and

the trial order within the trial series of each ddowere randomized. The sessions were
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separated by a short break. After the 264 triathefmanikin test phase, the participant saw a

message that this phase was over and were askeoceed.

Valence rating. The valence rating consisted of an online affeetasure, during
which the participants used an attached joysticka@k 3 by Logitech). The procedure is
judged to be superior to postexperimental summadiffect ratings by the conditioning
literature. Lipp and Purkis (2006), for instancegued that the summative ratings rather
reflect valence integration than the current vade(e.g., Lipp et al., 2003, Experiment 1,
found differences between summative and onlinencaleatings especially for relief stimuli).

Participants were told that their task was to iathctheir feelings when they saw the
geometric shapes. They were told to push the jysdéver away from themselves if they
experienced negative feelings, and to pull the tjoigslever towards themselves if they
experienced positive feelings. The stronger thetipesor negative feelings, the stronger and

the longer they were told to push or pull the jaykst

The task consisted of nine trials (three trialsdach stimulus category), which looked
the same: After fixation crosses (X X X) shown 500 ms, one geometric shape appeared in
the center of the screen. From the onset of tlguils presentation on, participants could
move the joystick lever in either direction. Aftg000 ms, the shape disappeared and the ITI
followed. There was no other stimulation during task. The ITI duration was changed
within each stimulus category trial: It was 3,00@,,000 ms, or 5,000 ms, with each
duration assigned to one trial of each stimuluggaty. Order of stimulus category and ITI
duration were randomized for each participant. Valence rating was directly followed by

an additional valence and arousal mood ratingsieaglthe habituation phase.

Materials. The manikin figure consisted of several white $ime a black background,
which made a simple human-like figure (see Appensimilar to the one used by De Houwer
and colleagues (2001), and Krieglmeyer and colleada.g., Kriegimeyer & Deutsch, 2010;
Kriegimeyer et al., 2010). The manikin had a siZeapproximately 75 pixels (wide) X
108 pixels (high). There were three versions ofrttamikin: The “standing” type had equally
long legs; one leg of the two “walking” types wasder than the other leg (either the right or
the left leg).

The geometric shapes used in the manikin practisie were similar to the ones used

in the manikin test phase, but not the same. Thetijpe shapes were a white circle and a
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white square (standing on one side, to avoid camfisgswith the square used in the test

phase), each in approximately 165 X 165 pixels.size

Data preparation.Valence ratingFor the valence rating data, the position of thakp
reactions was analyzed, that means the point @i lmovement with the largest distance to
the resting midpoint of the lever. This strongesdction that the participant fulfilled during
the reaction window data indicates the strengtlaftéct. The data are scaled from 1 (most
extreme position towards the participgmgsitive feelingto 100 (most extreme position away
from the participantpegative feeling The discrete data points of each stimulus cayego
within each participant were integrated by caldo@imeans over these data. Then, they were

z transformed within the measure to ensure compléyatu the distance orientation data.

Manikin task.After excluding false reactionsh (= 3559, 6.5 %), | subtracted the
stimulus presentation time from the reaction tiR&), Only the RTs of the first manikin step
were included. The resulting final RT includes timme from the CS offset to the first
manikin. These data were strongly skewed and tberetogarithmized within each
participant and within each stimulus category (R&td993). The approach avoidance index
was calculated by subtracting the RTs of the avaidanovement trials from the RTs of the
approach movement trials: Rdidance — RTapproacn Finally the resulting data were
z standardized over all participants within the nue@sto ensure comparability to the valence

data.

Results. Expectancy rating.A 3(stimulus meaning: fear vs. classical relief sslf-
induced relief) X 2(expectancy reaction: with réactvs. without reaction) repeated measures
ANOVA of the US expectancy ratings was conductedstFand most importantly, this
analysis revealed a significant interaction betwst@nulus meaning and expectancy reaction,
F(2,54) = 13.85p < .001,n%, = .34. The analysis further revealed a significaatn effect of
stimulus meaning(2,54) = 68.16p < .001,n%, = .72. Participants rated the US expectancy
after both the classical relief stimuM(= 11.89,SD = 27.95),p < .001, and the self-induced
relief stimuli M = 46.42,SD = 43.01),p < .001, as lower than after the fear stimuli
(M = 77.79,SD = 32.01). Participants also rated the US expeytafier the classical relief
stimuli as lower than after the self-induced relsimuli, p < .001. Further, there was a
significant main effect of expectancy reactidAi2,54) = 21.47,p < .001,n% = .28.
Participants rated the US expectancy higher fomthleout-reaction expectanci(= 53.07,
SD = 43.76) than for the with-reaction expectaney<37.67,SD = 43.05).
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Planned comparisons showed that there was a signifdifference between the with-
vs. without-reaction expectancies only in the sadfuced relief,F(1,55) = 30.10p < .001,
n?% = .35. The without-reaction expectancy for thé-seluced relief 1 = 67.25,SD = 38.88)
was higher than the with-reaction expectancy fog #elf-induced relief ] = 25.59,
SD = 36.58). There was no such difference for the &enuli, F(2,54) = 0.07,p = .79,
n% = .001 (without-reaction expectandyt = 77.11,SD = 33.45; with-reaction expectancy:
M = 78.48,SD = 30.80), and there was also no difference forcthssically associated relief
stimuli, F(2,54) = 2.11,p = .15, n% = .04 (without-reaction expectanci = 14.84,
SD= 30.03; with-reaction expectandyl:= 8.95,SD = 25.63).

These data show that the participants in meandéattime meanings of the stimuli and
specifically the possibility to control the US aftself-induced relief stimuli. For the
experiment, however, it was specifically importahat the participants learned that they
could control the US—when the self-induced religghslus was presented—if, and only if,
they pushed the space bar. | calculated an indexdar to ensure that only the successful
learners were analyzed. | subtracted the with-r@aaxpectancy from the without-reaction
expectancy, resulting in an index that indicates kffective participants thought pressing the
space bar would be for controlling the unwanted (d&led reaction indexhereafter). The
higher the value, the more effective they thouglesping their reaction (pressing the space
bar) would be, i.e. the less probable the US. laméhe index wabl = 41.66 D = 56.83,
range = 199). These data show that there was anamdge of how successful the participants
were in learning. Of the 56 participants, 38 (67)9fd a positive space bar index, that means
these 38 participants successfully learned the mgani pressing the space bar, and therefore

only these 38 patrticipants are included in theofeihg analyses.

Valence and distance orientatiorA 2(measures: valence vs. distance orientation) X
3(stimulus category: fear vs. classical relief gelf-induced relief) repeated measures
ANOVA was conducted on the joystick valenc measur@ on the manikin task.

First and most importantly, there was a significardin effect of stimulus category,
F(2,36) = 16.56p < .001,n%, = .48. Fear stimuli, on both measurds £ -0.55,SD = 0.89),
had lower values, that means, lower less positalence and a weaker approach distance
orientation, than classical reliéfl(= 0.49,SD = 0.89),p < .001, and than self-induced relief
(M = 0.06,SD = 0.94),p = .001 (see Figure 4). Surprisingly, there wa® assignificant
difference between the two relief stimyli= .004.
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Second, the different stimuli elicited differentletace and distance orientations, as
indicated by a significant interaction of Measure SXimulus CategoryF(2,36) = 5.16,
p=.01n%=.23.
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and Approach Index
o

Fear Classic Relief Self-Induced
Relief

Figure 4.Valence and distance orientation by stimulus categnd measure of Experiment
2. Higher numbers indicate more positive valenad stronger approach distance orientation.

Error bars indicate standard errors of the mean.

Planned comparisons between both relief stimenaogether, and the fear stimulus,
show that both relief stimuli (classical relig¥i = 0.73,SD = 0.67; self-induced relief:
M = -0.06,SD = 0.97) elicited more positive valence than thaer fstimulus M = -0.67,
SD = 0.81),F(1,37) = 37.54p < .001,n% = .50 (H2.1). Interestingly, the classical relief
stimuli elicited even more positive valence thanre tlself-induced relief stimulus,
F(1,37) = 14.02p = .001n?, = .28.

Similar to the valence data, on the distance cateart measure, both relief stimuli
(classically associated relieg¥! = 0.25,SD = 1.01; self-induced reliet = 0.19,SD = 0.90)
elicited a stronger approach distance orientatian the fear stimulus = -0.44,SD= 0.95),
F(1,37) = 5.14p = .03,1% = .12 (H2.2). For the distance orientation megsiitere was no
difference between the two relief stim(1,37) = 0.35p = .56,n%, = .01.

Further planned comparisons revealed that there wer differences between the
valence and distance orientation data for the $&aruli, F(1,37) = 1.17p = .29,1%, = .03,

52



nor for the self-induced relief stimul(1,37) = 1.39p = .25,n%, = .04. The only significant
difference between the two measures was foundh®classical relief stimuli: The positive
valence associated with these stimuli was strotigan their approach distance orientation,
F(1,37) = 6.16p = .02,n%, = .14.

Discussion. The hypotheses are supported by the data. Boibf sgimuli elicited
more positive affect than the fear stimulus (H2abd at the same time elicited stronger
approach distance orientation reactions (H2.2)s&hesults indicate that distance orientation
indeed follows the valence principle, as statedRbWNeumann and Strack (2003) and in the
RIM (Strack & Deutsch, 2004). Positively valencetiaf stimuli elicit an approach distance
orientation in an impulsive system. This finding important because the alternative
prediction—that relief elicits an avoidance origimla—was not supported by the current
findings. For instance, Carver’s (2009) theory jmtxthat relief would be associated with the

“lower-level” system’s avoidance system (BIS).

Interestingly, the classically associated relighsti elicited stronger positive valence
than the self-induced relief stimuli. This effecasvnot expected and could be explained by

various mechanisms:

First, the results could have been influenced bynieg success. As expectancy rating
shows, self-induced relief was more difficult t@re; probably the participants learned the
classical relief stimuli to a higher degree, whathuld have caused the difference in valence.
Interestingly, this reasoning is supported by aalysis of the valence associated to the two
relief stimuli. When splitting up the sample by tinedian of the reaction indekid = 100), a
2(relief type: classical vs. self-induced) X 2(l@ag success: above average vs. below
average) repeated measures ANOVA on the valencg wats conducted. This analysis
replicated the main effect of relief typE(1,37) = 16.30p < .001,n?% = .31: Classically
associated relief elicited more positive valen@ntbelf-induced relief. There was, however, a
trend towards an interaction between relief type learning succes§(1,37) = 2.66p = .11,

1% = .07, indicating that the difference betweentthe relief stimuli was stronger in the bad
learnersF(1,37) = 15.15p = .001,n%, = .50; than in the good learners (reaction ind€x6),
F(1,37) = 3.24p = .09,1% = .13. Interestingly, also in those participantsowully learned
that pressing the space bar reduced the US praldbizero—these are the participants who
thought that both relief stimuli led to the samacome—classical relief stimuli elicited
marginally significant stronger affect than selflrced relief stimuli.
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Second, the different numbers of pairings of tHeefréypes could have caused the
different valences. During the learning phase,sitas relief stimuli were presented 16 times
with the US non-occurrence, whereas self-inducbef r&timuli were presented 12 times. The
additional positive valence could have been causedhe more frequent exposure (mere

exposure effect, e.g., Zajonc, 1968), as discuabeddy in the Theory section.

Third, the valence measure used in the currentystuals probably not sensitive
enough. Participants in the study either pulledooshed a joystick lever to indicate how
strong positive or negative feelings they had. Buthave shown that approach movements
on joystick measures are specifically associatedptsitive valence, and avoidance
movements are associated to negative valence @gn & Bargh, 1999). The valence-
movement association could have led participantsnterpret the affect measure as an
approach avoidance measure. If so, the reactionBeojoystick task cannot be interpreted as
valence reactions, but rather as approach avoidasaions. In this case, it was important
which movement they interpreted to be the approamivement and which one they
interpreted to be the avoid movement. Two factoasehbeen shown to influence this
interpretation: the label connected to the movenfeswt, pushing the joystick as “approach”
versus pulling the joystick as “approach”, e.g.eE& Rothermund, 2008) and the reference
participants should use when moving the joysticl.(eéhemselves or the monitor, e.g., Seibt,
Neumann, Nussinson, & Strack, 2008). In the curstutly neither a label nor a reference
point were given to the participants, so it is ljkéhat may have been differences between
participants in how to interpret these movemerftghé participants have interpreted the
joystick measure as an approach avoidance meaberaifference between the two relief
stimuli could have been caused by a conflict betwee goals (e.g., Kruglanski et al., 2002):
The first goal to react to the joystick measure, $econd goal to react with the space bar. As
the latter goal was only active in the self-inducetief situation, it may have reduced the
capacity to react to the first goal of reactinghniibe joystick. So it is likely that the react-
with-space-bar goal reduced the intensity of th& fyoal and thus led to the weaker reaction
on the joystick measure. This reasoning, howegespeculation at this time and so, in order
to avoid the difficulties, the following experimenemployed a different valence measure,
which has proven to be reliable and valid in inadefent studies, the affect misattribution
procedure (AMP, Payne et al., 2005; Payne, Govd&uisrbuckle, 2007). With the AMP, the
problems possibly resulting out of goal conflictsrey minimized, as it requires participants to
press one of two keys, and not to move a lever. AM® is also assumed to be less direct,
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more indirect (“implicit”). As studies showed, othiadirect valence measures were already
successfully employed in conditioning studies (eaffective priming, e.g., Derryberry, 1988;
Hermans, Baeyens, & Eelen, 2003; Hermans, Baeylearspte, Spruyt, & Eelen, 2005;
Hermans, Vansteenwegen, Crombez, Baeyens, & E2082,; Olson & Fazio, 2002; and the

Implicit Association Test, IAT, Mitchell, Andersog, Lovibond, 2003).
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Experiment 3

The third experiment was designed to replicatefithaing that relief elicits positive
valence and an approach distance orientation. lisrpurpose, classically associated relief

stimuli were tested.

Two larger differences were made in comparisonxpeiment 2. In order to reduce
the possibly confounding effect of presentation bamin the conditioned inhibition paradigm
(see Discussion section of Experiment 2), Experinferused a differentiation paradigm.
Furthermore, given that the valence measure uséaperiment 2—the joystick rating—was
difficult to interpret, Exeriment 3 employed a @ifént valence measure, the AMP (Payne et
al., 2005). The AMP was run directly after the pr@ation of the learned stimulus, but before
the actual consequences of the learned stimulusofU® US). Again, | hypothesized that

relief stimuli would elicit more positive affectah fear stimuli.

Furthermore, | tested the distance orientation plaaticipants would associate to the
CS. As in Experiment 1, participants fulfilled theanikin procedure proposed by De Houwer
and colleagues (2001). The manikin task, as in &x@at 2, was run at the same time within
one trial as the AMP.

Hypotheses.The following hypotheses were deduced from theeggmmodel. It was
hypothesized in the Theory section that the digaokdentation in the impulsive system
(Strack & Deutsch, 2004) was determined by affectralence. Relief, operationalized as a
conditioned stimulus that predicts the non-occuweeof a negative US, was hypothesized to

elicit positive affect and thus to elicit an appbalistance orientation.

H3.1: Classically associated relief stimuli elistronger positive valence than fear

stimuli.

H3.2: Classically associated relief stimuli elict stronger approach distance

orientation than fear stimuli.

Design.The design of the experiment was a 2(measure: AdlRlistance orientation)

X 2(stimulus category: fear vs. classically assedaelief) within-subjects design.

Method. Participants. Thirty-eight participants (27 female, 11 male) wahmean age
of 23.37 years§D = 5.99) took part in the experiment in sessiongaifhree persons at a
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time. They were students of the University of Wiinzpenrolled in various majors (excluding

psychology) and received € 6 as compensation.

Procedure.The experiment basically consisted of the samegshas Experiment 2.
After the consent and US rating (both identicalBxperiment 2), several questionnaires
followed. They were followed by the habituation pbathe learning phase, the expectancy
rating (manipulation check), the valence measure AMP, Payne et al., 2005), the manikin
task and the demographic and control questionn@dentical to Experiment 1). The
differences to the procedure in Experiment 2 aseleed in the following paragraphs.

Habituation phase.Different to Experiment 2, Experiment 3 includedlyo two
stimulus categories: fear and classically assatiegéef. Accordingly, only two geometric
shapes were used: a triangle (as in Experimenh@)aasquare (standing on one side). The
stimulus pretest therefore consisted of the ratofghese two shapes. Both shapes were rated
twice, once on a valence scale and once on analreaale. The other features of this task

were identical to the one in Experiment 2.

Learning phase.The learning phase was identical to the learnimasp in Experiment
2, with the following exceptions: First, there wéwe kinds of trials with six trials each: one
fear trial and one classically associated religfl.trSecond, there were only differentiation
trials for the classically associated relief stimdihere was always one geometric shape
presented at one time on the screen, either thefahe classically associated relief stimulus.
These stimuli were always presented in the ceritédnenoscreen, and there was no plus sign.
Third, the sequence of events within one trial slgghtly changed: Each trial began with the
presentation of fixation crosses (X X X) for 500 msthe center of the screen. The crosses
were directly followed by the presentation of tleeresponding geometric shape for 3,000 ms.
Thus the fear stimulus was presented together thighUS, and the classically associated

relief stimulus was presented by its own. The I'akvit,000 ms for all trials.

Affect misattribution procedureBecause of the problems associated to the valence

measure used in Experiment 2, Experiment 3 usedNMf by Payne and colleagues (2005).

Participants were told that their task was to eat@lChinese ideographs by pressing
one of two keys. They had to indicate if they easdd the ideograph as either above-average
pleasurable or below-average pleasurable. The aflevents during the AMP trials was

explained to them in detail (see Appendix).
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The AMP consisted of 20 trials, ten fear stimulasl #&en relief stimulus trials. Each
trial had the same sequence: After fixation cro¢ses +) had been presented in the center of
the screen for 500 ms, the CS (either the triangkhe square) appeared at the center for 175
ms. A blank screen followed for 25 ms. Immediatalyer the blank screen, a Chinese
ideograph (Payne et al., 2005) was presented ate¢hter for 100 ms. Together with the
ideograph, the labels of the two keys were preseméehe respective corners of the screen
(left Control key: below average pleasant; rightn€ol key: above-average pleasant).

Participants then hit either the right key or tbi key, without any time restrictions.

The following events depended on the stimulus categhat was shown during a
specific trial: In a fear trial, immediately aftdre participant’s reaction, there was a 500 ms
blank screen, followed by the presentation of tife &ver the headphones (3,000 ms; see
Figure 5). In a relief trial, the participant's oti@n ended the specific trial, without any
further stimulation. The ITI for all AMP trials was000 ms.

The Chinese ideographs were randomly taken outlist af 218 Chinese ideographs

prepared by Keith Payne, without replacement. Thaero of the fear and relief trials

presentation was randomized for each participant.

100 ms
press right or left

| 500 ms

AMP 3,000 ms

Figure 5.Sequence of events in the AMP in Experiment 3fehae trial.
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Manikin task. The manikin task was identical to the test phasExperiment 2, with
the following exceptions: Instead of separate jiracnd test phases, there was only one test
phase that included the practice trials.

The manikin task followed this order: After the tmgtion for the practice trials
(identical to Experiment 2), the participants pi@ed the movement of the manikin towards
or away from the practice stimuli. These practitengli were made up of a circle and a
hexagon geometric shape. There were 20 practiaks tior each of the practice stimulus-

direction assignment.

After the first 20 trials of practice, the partiaits were instructed to execute the task
of moving the manikin in dependence on what thep@licted (the manikin test block). In
one specific block, participants either had to apph the stimulus that predicted the US
occurrence (fear) and to avoid the stimulus thatligted the US non-occurrence (relief) or
vice versa. There were 40 manikin test trials witbach manikin test block. The test trials
were identical to the test trials in Experimenwith two exceptions: First, there were only 40
test trials in each of the two blocks (80 testldria total), including 20 fear and 20 relief
stimulus trials in each block. Second, each tmdlbived a slightly different sequence: The
trial started with the presentation of the CS ie ttenter of the screen for 1,000 ms.
Immediately afterwards, a fixation cross (+) appdaon the screen until the participant
pressed the center key on the key pad (5). Thepkess led to the presentation of one CS
(either the square or the triangle), which stayedh® screen for 750 ms. Immediately after
this 750 ms period, the first manikin figure (“stiamg type”) appeared either in the upper or
in the lower part of the screen. The next manikieps were identical to the procedure
described for Experiment 1. In each fear trialeathe last correct key press (manikin step),
each fear trial, the US was presented over thepeses (3,000 ms). There was no such
stimulation in relief trials. The ITI was 500 msicathe order of CS was randomized for each
participant.

After the first test block, the participants agahacticed the manikin movement with
the practice stimuli (20 trials), but this time neversed order (e.g., approach the circle and
avoid the hexagon in the first practice block, tlaoid the circle and approach the hexagon

in the second practice block).

After the second practice block, participants fldfl the second test block, which

changed the assignment of stimulus category to mewe direction. An example: If the
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participant, in the first test block, had to mowesvard the fear stimulus and to move away
from the relief stimulus, then she had to move afvaymn the fear stimulus and to move
toward the relief stimulus in the second test blfmkvice versa).

Data preparation. AMP. For the analyses of the AMP data, | calculatedptioportion
of above-average pleasant responses of all respaviden one stimulus category, separately
for each stimulus category and each participanis ploportion is an index of the positivity
elicited by the stimuli (e.g., Deutsch et al., 200@yne et al., 2005). The index was then
z standardized for the comparison with distancentatson.

Manikin task.The manikin test data were prepared in the sanyeawan Experiment 2
(false reactions = 265, 5.9% of all reactions).

Results.Expectancy ratingAs in Experiment 2, participants indicated thebadality
with which they expected the US to occur given phesence of specific CS. Again, | first
tested whether the learning procedure was sucde®sticipants rated the US expectancy
following fear stimuli M = 89.42%,SD = 25.96) as significantly higher than the US
expectancy following relief stimuliM = 10.11%,SD = 26.06),F(1,37) = 113.66p < .001,
n% = .75. These data indicate that the participaetsnied the meanings of the stimuli,
particularly the difference between the fear aredriiief stimuli. Of the 38 participants in the
original sample, 33 (86.8%) rated the expectantar & fear stimulus as descriptively higher
than after a relief stimulus, so they were sucae$sarning and are included in the following

analyses.

Valence and distance orientatiorA 2(measures: valence vs. distance orientation) X
2(stimulus category: fear vs. classically assodiatdief) repeated measures ANOVA was

conducted on the AMP and manikin task.

First and most importantly, there was a significaratin effect of stimulus meaning,
F(1,32) = 7.73p = .01,n%, = .19 (see Figure 6). Fear stimuli, on both mess@1 = -0.26,
SD = 0.99), had lower values than classically assediaelief M = 0.26,SD = 0.94).
Importantly, there was also no interaction of Meas¥ Stimulus Categorys(1,32) = 0.00,
p = .99, indicating that the affect and the distamgentation measure reacted to the CS in the
same way. Due to the standardization, the main effect of measure wassmmificant,
F(1,32) = 0.00.
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Figure 6.Valence and distance orientation by stimulus aategnd measure of Experiment
3. Higher numbers indicate more positive valenak stronger approach distance orientation.

Error bars indicate standard errors of the mean.

Planned comparisons indicated that the relief dtif = 0.26,SD = 0.92) elicited
marginally significant more positive valence thae fear stimulusM = -0.26,SD = 1.02),
F(1,32) = 2.99,p = .094,1%, = .09 (H2.1). Similar to the valence data, on thgtance
orientation data, the relief stimulM(= 0.26,SD = 0.97) elicited a marginally significant
stronger approach than the fear stimulMs= -0.26,SD = 0.97),F(1,32) = 3.36,p = .076,
n% = .10 (H2.2). Further comparisons between thencaleand the distance orientation data

were not significant, due to tlzestandardization, as = 0.00, alps =.99.

Discussion.Both hypotheses were supported. The classicaflgcasted relief stimuli
elicited more positive valence than the fear stuayH3.1). This was found also on the new
valence measure, the AMP. At the same time reliefted a stronger approach distance
orientation (H3.2). This experiment thus replicaties finding of Experiment 2, but with a
changed conditioning procedure (differentiationgoligm) and with another valence measure
(the AMP). So it is neither the conditioning proaesl nor the valence measure used in
Experiment 2 that produced the effects in that Brpent.

Again, one can conclude that it is correct to assudinat distance orientation in the
impulsive system (Strack & Deutsch, 2004) is deteenh by the affective valence. Relief
stimuli that are positively valenced elicit an apgrh distance orientation. The predictions of
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an alternative approach avoidance theory, Carv€®09) theory, are not supported.

Following his theory, one would predict that relibécause it is an emotion of an avoidance
process, would elicit an avoidance orientation loe ‘lower-level” system. The present data
show that this is not the case: On an impulsivéesysrelief, as a positive emotion, elicits an

approach orientation.
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Experiment 4

The fourth experiment was designed to assess #i@nde orientation elicited by self-
induced relief. The experiment was a partial repion of Experiment 2. There were two

gualifications in comparison to Experiment 2.

First, Experiment 4 tested if the amount of affedtected distance orientation.
Therefore, the affect connected to the US non-oeoge was manipulated. The
operationalization was based on the reasoningttigatemporal change of valenced states
strongly influences affective valence (e.g., Rus2€03). For instance, the change from a
neutral to a positive state leads to positive #ffeat the same positive affect can be elicited
by a change from a negative to a neutral state.chiaege of affective states over time, not
the absolute values themselves, determine affecalence. Applying this idea to relief, half
of the participants in Experiment 4 started evergl tfrom a neutral state, such as the
participants in all other experiments (called tieeitral stimulation group These participants
were assumed to experience positive affect (releef)indicated by Experiments 1 to 3. The
other half of the participants received a negasitmaulation from the beginning of each trial
on and they could reach the same relief state eadit$t half (no US; called thaegative
stimulation group. For these latter participants, obtaining rehefant a stronger affective
change (from negative to neutral) which should leestronger positive affect. For the neutral
stimulation group, obtaining relief meant a wea&fective change (from neutral [negative
expected] to neutral) which should lead to lesstpesaffect. As reasoned in the Theory
section, more positive affective valence shoulditeditronger approach distance orientation.

Second, Experiment 4 controlled for a factor thaisveonfounded in the previous
experiments, the general behavioral activatiorp(ess the space bar). Gray’s (e.g., 1987) and
Carver's (e.g., 2001, 2003) theories imply that awproach orientation is specifically
connected to a general activation system—see the ‘teehavioral activation system” (e.qg.,
Carver, 2001). These theories imply that approdstamce orientation can be caused by a
general behavioral activation. The present experiregcluded this possibility by comparing
effects of two stimuli that were presented togetberthe screen. In the active avoidance
paradigm, one stimulus was always present on treescso that participants could get the
impression that this stimulus predicted the US ralatility (by pressing the space bar in all
trials). This stimulus is called trsibjectively valid relief cuthroughout this experiment (for
an instructed fear version of this idea, see Ols&oRhelps, 2004; Phelps et al., 2001).

Thereby, Experiment 4 kept the general activationstant—because participants could
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control the US in every trial—and specifically &stthe prediction that self-induceelief
stimuli elicit an approach distance orientationg aot every stimulus that is connected to a

behavioral activation.

Hypotheses.Based on the reasoning above, the following hygxeh were deduced

and put to test in Experiment 4.

H4.1: Negative stimulation leads to stronger apginadistance orientation than neutral

stimulation.

H4.2: Subjectively valid relief cues elicit a stgam approach distance orientation than

subjectively invalid relief cues.

Design. The design of the experiment was a 2(subjective \alidity: subjectively
valid cue vs. invalid cue) X 2(relief situation:gagive stimulation vs. no stimulation), with

the first factor varied within subjects and thes®tfactor varied between subjects.

Method. Participants. Fifty participants (40 female, 10 male) with a mesge of
23.78 years3D = 5.10) took part in the experiment in sessionsauihree persons at a time.
They were students of the University of Wirzburgodiad in different majors (excluding

psychology) and received € 6 as compensation.

Procedure.The experiment basically consisted of the samegshas Experiments 2
and 3. After the consent and the US pretest rgtdentical to Experiment 1), all participants
fulfilled the habituation phase, then the practio@nikin task, the learning phase, the
expectancy rating (manipulation check), the teshikia task, and finally, after other

guestionnaires, the demographic and control quastice (identical to Experiment 2).

Habituation phase.The habituation phase was identical to Experingeniith the
only difference that the geometric shapes used wec@cle instead of a pentagon and a
square which stood on a line, instead of a squdiiehastood on a corner. The triangle was
the same shape as in Experiment 2.

Practice manikin task.The manikin practice phase was identical to thenikna

practice phase of Experiment 2, with the followaxgeptions:

First, instead of reacting to different geomethases, the participants reacted to two
differently colored pentagon shapes, which were hatealined shape, filled with blue or

yellow color, and which were presented in the aenfehe screen. Second, there were two
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blocks with 20 practice trials each, separated iffgréntial instructions. The order of the
assignment of color to movement direction was cenoalanced between participants (e.g.,
half the participants approached the blue circld amoided the yellow circle in the first
block, and then avoided the blue circle and apgreadche yellow circle in the second block;

and vice versa).

Learning phase.The learning phase of Experiment 4 was differenthie ones in
Experiments 1 to 3. The most obvious difference thas in every trial, two instead of one
geometric shape were present on the screen.

At the beginning of the learning phase, participawere instructed that during this
phase, they would see two of the three geometapest on the screen one at a time. They
were told that one of the three shapes gave thempdhsibility to control the negative sound
(the US) by pressing the space bar pressdtitgectively valid relief cyeand that the other
two shapes did not influence the sound (sdbjectively invalid cugs Their task was to
determine which one of the three shapes predi¢teccontrollability of the negative sound
and to keep this in mind. Then they were agaimruieseéd to put up the headphones (in case

they had taken them off before) and to use theiramminant hand to press the space bar.

The learning phase consisted of two blocks withr20s each. Each block showed the
combination of two different geometric shapes. E&gll contained the valid relief cue,
which was shown together with one of the invali@s{20 trials with one shape, 20 trials
with the other shape).

The sequence of each trial for the neutral stintagroup was as follows: At the
beginning of each trial, participants were presgmtgh fixation crosses (X X X) in the center
of the screen for 500 ms. Immediately after thation crosses, the valid and one of the two
invalid relief cues appeared on the screen, oreofethe center of the screen, the other one
right to the center of the screen, both on the saenigcal position. Both shapes stayed on the
screen together for 3,000 ms. The following evelnitsng the trial procedure depended on the
behavioral reaction by the participant: If she tedowith at least one space bar press within
the 3,000 ms, then the ITI of 3,000 ms followedc¢assful US control). If the participant had
not reacted with a space bar press within the ptagen of the geometric shapes, then the
participant was presented the US over the headgh(3)600 ms), followed by the ITI of

3,000 ms (unsuccessful US control).
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The sequence of each trial in the learning phasthéonegative stimulation group was
identical to the neutral stimulation group, witheodifference. At the beginning of each trial,
at the onset of the fixation crosses (500 ms dumgtithe US was presented over the
headphones. This first US presentation lasted {60 ms and also accompanied the
presentation of the two geometric shapes. Theqgyaatit's reaction on the space bar then

hindered the US to appear once again.

The geometric shapes were randomly assigned tstiimeilus categories (valid vs.
invalid cues). The order of appearance (right ef fo the center of the screen) of the

geometric shapes was random.

Expectancy rating.The expectancy rating was the same as in Expeti@enith the
following differences: First, there were two block&th six trials each. In the first block,
participants were instructed to indicate their withireaction expectancy (when they had not
pressed the space bar). In the second block, tiuggaited the with-reaction expectancy (when
they had pressed the space bar). Second, durimgbdack, all six possible combinations of
the three geometric shapes were shown at one tintleeoscreen. Two shapes were presented
together on the screen (right and left to the scosmter). The order of the presentation of the

stimuli combinations was randomized for each pignaiat.

Test manikin task.The test phase was identical to the tasks usdekperiment 3,
with the following differences. First, there wergvays two geometric shapes on the screen
(one right and one left to the screen center). &&cthe manikin appeared above or below
one of the two geometric shapes, so either abobelow the shape on the right, or above or
below the shape on the left side. Third, participarad to move the manikin depending on
which side the manikin appeared. The task-releveature was the cue validity: In one
condition, participants were instructed rmve towardgshe shape if the manikin appeared
near (above or below) the subjectivelalid relief cue. These same participants were
instructed tanove away fronthe shape if the manikin appeared near the siNgécinvalid
cue. In the other condition, this assignment wasnsed. Fourth, there were two blocks with
one of these assignments each. Fifth, each blookisted of eight practice trials in the
beginning and four identical sessions with 32 teals each, summing up to 128 test trials in
each block. During each session, the manikin apgpeabove or below the subjectively
invalid relief cue in 16 trials and above or belthe subjectively valid relief cue in the other
16 trials. This location of the manikin (above aldw the shape), and the order of the

presented geometric shapes were random.
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The trial sequence for the neutral stimulation graas as follows: With the onset of
the fixation cross (+), the participant could stdre manikin task by pressing the key.
Immediately after this key press the manikin appéafeither above or below either the
subjectively valid or invalid cue). The correct Kenesses (keys 2 or 8 on the keypad) led to
“steps” of the manikin either toward or away frohetstimulus. After the last correct key
press, the participants had 3,000 ms period torgbtite appearance or the re-appearance of
the US. The ITI was 500 ms.

The trial sequence for the negative stimulatiorugrevas identical to the other group,
with one difference: Each trial started with thegantation of the US over the headphones
(3,000 ms). The US onset was followed by the foitross and the sequence described for

the other group.

Data preparation. The manikin test data were prepared in the samg again

Experiment 3 (false reactioms= 1454, 10.3% of all reactions).

Results. Expectancy rating.In this experiment, participants learned the dction
between subjectively valid relief and invalid cudsat is, between stimuli that predicted
relief, and stimuli that did not predict relief. inean, there was a trend that participants rated
combinations of one valid relief cue and one invaélief cue (US expectancyl = 33.39%,
SD = 42.45) as safer than combinations of two invai@ief cues (US expectancy:
M = 47.26%,SD = 46.27),F(1,49) = 2.47,p = .12,n%, = .05. Of the 50 participants, 39
(78.0%) rated the US contingency of stimulus coratiams including the valid relief cue as
equally high or lower than the contingency of stimsucombinations not including the
subjectively valid relief cue. This criterion—US pctancy for subjectively valid cues not
higher than for subjectively invalid cues—is caltbédliberal learning criterionhereafter. By
contrast, only 21 of the 50 participants (42.0%edathe contingency of combinations
including the subjectively valid cue as lower thdme contingency of combinations not
including the subjectively valid cue. This criterie-US expectancy for subjectively valid
cues as lower than for subjectively invalid cues-r@gnedconservative learning criterion
hereafter. Because the conservative learning imitewas met by less than half of
participants, the following analyses were done wtike participants fulfilling the liberal
learning criterion 1f = 39), thereby including those participants whaigiged the same

expectancy to subjectively valid and invalid cuenbimations.
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Distance orientation First and most importantly, a 2(subjective cuedit valid cue
vs. invalid cue) X 2(relief situation: negativenstilation vs. no stimulation) mixed model
ANOVA on the distance orientation data revealed argimally significant effect of relief
situation, F(1,37) = 3.23,p = .08,n% = .05, indicating that participants in the negativ
stimulation groupN = 0.08,SD = 0.37) had a stronger approach distance orientdtian the
participants in the neutral stimulation grody £ -0.07,SD= 0.28).

Second, the analysis revealed a significant maiecefof subjective cue validity,
F(1,37) = 8.79,p = .005,n% = .19. As predicted, subjectively valid relief suelicited a
stronger approach distance orientativh< 0.42,SD = 0.93) than subjectively invalid relief
cues M = -0.42,SD = 0.90). Furthermore, there was no interactionvbeh subjective cue
validity and relief situationF(1,37) = 1.13p = .29,1%, = .03, indicating that the subjective
relief validity did not lead to differential diste@ orientations depending on the affect

induced.
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Figure 7.Distance orientation by subjective relief validégd relief situation of Experiment
4. Higher numbers indicate stronger approach distaorientation. Error bars indicate

standard errors of the mean.

Planned comparisons indicated that the subjectalel \and invalid cues differed in
the neutral stimulation group (subjectively valeief cue:M = 0.48,SD = 0.95; subjectively
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invalid cue:M = -0.62,SD = 0.96),F(1,20) = 7.69p = .012,n%, = .28. There was a trend
towards this difference in the negative stimulatipmoup (subjectively valid relief cue:
M = 0.34,SD = 0.93; subjectively invalid relief cu& = -0.18,SD = 0.78),F(1,17) = 2.02,
p =.17,m% = .11. Further comparisons showed that the twapgalid not differ with respect
to subjectively invalid relief cue$;(1,38) = 2.42,p = .13,1% = .06, nor valid relief cues,
F(1,38) = 0.22p = .64,13, = .0T.

Discussion.The hypotheses of Experiment 4 were supportedatidegstimulation in
the beginning of each test trial led to a marginatfonger approach distance orientation than
a neutral stimulation (H4.1), and subjectively dalelief cues elicited a stronger approach

distance orientation than subjectively invalid c(i¢4.2).

The first result (H4.1) demonstrates the influenteassociatively learning positive
affect on distance orientation. This mechanismdlesady been indicated by Experiments 2
and 3. These experiments demonstrated that evesf thht does not require reflective
processing—i.e. relief that is classically ass@dain an impulsive system—elicits an
approach distance orientation. The associativaileguhypothesis is further supported by the
effect of the negative stimulation on distance madon in Experiment 4. If individuals
experience a strong shift in the direction of pesitaffect (here: negative stimulation to no
stimulation), then they approach the relief stinsuith greater intensity. This effect, too, is
likely mediated by the classical association ofijpas affect to the CS. In addition, it
underlines the importance of states change forcafi&lthough from an absolute point of
view, the neutral end state (no negative stimutdtisas the same for both groups, it is not
from a relative point of view: In relation to theaging point (negative stimulation) obtaining
relief is highly positive. This change aspect (star point vs. end point) has to be focused on

in future studies on affect.

The second result (H4.2) implies that it is not gemeral activation that causes the

approach distance orientation of self-induced tedtenuli. An alternative interpretation of

8 When adopting the conservative learning critefionthe participant selection, there again was a
main effect of subjective cue validity in the sadieection as the one reported(1,19) = 12.43,

p = .002,n3, = .40; but there was also a significant interacta subjective cue validity X relief
situation,F(1,19) = 9.26p = .007,n?, = .33. This interaction indicated that the subjectue validity
effect was only significant in the negative-stintida participantsf(1,8) = 18.19p = .003 1%, = .69,

but not in the neutral-stimulation participarfi§l,11) = 0.14p = .72,n%, = .01. Given the very small
subsample, | prefer to interpret only the two neffiects.
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this result could be based on cognitive expectanches Declercq and De Houwer and
Lovibond have argued, active avoidance behaviomésliated by higher-order cognitions
(e.g., Declercq & De Houwer, 2009, in press; Lowvitho1983, 2006). One could argue that
the higher-order cognitions have been activatedthgy intention to control the US. The
present experiment, however, does not allow a meclzetween the RIM (Strack & Deutsch,
2004) and De Houwer and colleagues’ expectationwats because it did not manipulate the
expectations independent of the active goal.

There are, however, two methodological issues et be criticized in this

experiment:

First, it is clear from the current findings thatamy participants did not learn the
contingencies of the stimuli. This fact may be doethe learning procedure used in this
experiment. While in all other experiments theresvea least one stimulus that led to the
presentation of the negative US (the fear stimultis) present experiment employed only
relief stimuli that required reactions. As statdabwe, there was nobjective differential
prediction of US controllability (relief) by the &e different cues, so that the use of an
objective difference in relief prediction continges could eliminate this problem. This
procedure, however, would introduce the confoundiagable of behavioral activation into
the study: Objectively valid relief cues would dli@ behavioral activation (pushing the space
bar), whereas objectively invalid relief cues wontt lead elicit a behavioral activation. Still,
some participants believed that it was the subjelstivalid cue that led to relief, but not the
two subjectively invalid cues. Importantly, thesartipants approached thsibjectively
valid relief cue stronger than trebjectivelyinvalid cues. This finding indicates that the
actual experience of relief may not be necessarytiie approach distance orientiation,
thereby extending the instructed fear findings helps and colleagues (e.g., Olsson &
Phelps, 2004; Phelps et al., 2001). Still, one wréticize that this interpretation is based on
data from a small subsample of the current santiptauld be that the effect was caused not
by the subjective validity of relief prediction, tbby other factors, one of which (mere
exposure) is discussed below. The current data aloallow to rejecting this alternative
interpretation, but call for the closer investigatinto the factors that influence the subjective
validity in predictive learning.

In addition, there were always two stimuli presahbne given time. The participants
not only had to find out which stimulus was causadisponsible for relief, but they also had

to do this while they were processing two stimtlagime. And this learning had to be done
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while participants feared—or actually experiendadhe negative stimulation condition—the
negative US. It could be that these features ofptitoeedure distracted participants so that
they did not learn the distinction between thedralnd the invalid cues (for the distraction of
attention by threatening stimuli, see Ohman, FI§kEsteves, 2001).

Second, the experiment was designed so that the nedlef stimuli were presented
twice as often as the invalid stimuli, both durihg learning and the test phase. It is likely
that the stronger exposure of the valid relief chas caused these stimuli to attract more
positive valence than the invalid cues (mere exposifect, e.g., Harmon-Jones & Allen,
2007; Zajonc, 1968). As studies by Harmon-JonesAdlesh (2001) show, the mere exposure
effect is mediated in part by affect. This addidbpositive affect of the valid cue may have
caused their stronger approach distance orientafims mere exposure explanation cannot be
ruled out at the moment, because there was nogiffiel valence measurement of discrete
stimuli during the experiment. In order to rule ohis alternative explanation, | recommend
future researchers to replicate Experiment 4 withnaproved learning procedure (e.g., more
learning trials or learning ad criterion procedur®) use two instead of one (subjectively)
valid relief cues, and to assess affect to spesifigular, not combined, stimuli, with the
affect misattribution procedure (AMP; Payne et 2005).
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Experiment 5

The experiments discussed so far have shown thiaf edicits approach on an
impulsive, distance orientation level of processi8track & Deutsch, 2004). This approach
orientation is elicited both by classically asstedarelief stimuli (Experiments 2 and 3), and

by self-induced relief stimuli (Experiments 2 and 4

It is still unclear, however, what orientation edlielicits on a reflective, goal
orientation level (Strack & Deutsch, 2004). Sevéhalories imply that relief belongs to an
avoidance process (e.g., Carver, 2001, 2009; Higdif97). As was argued in the Theory
section, there are two boundary conditions onghigosition: First, relief has to be caused by
an active avoidance behavior (calleelf-induced reliehere). Second, the relief state has to
be uncertain (calledncertain self-induced religf The first boundary condition is tested in
Experiment 5, the second in Experiments 6 and 7.

It is important that the theory predicted an infloe of self-induced relief states only
on goal orientation. Self-induced relief requirdésittthe individual forms an intention (to
control or end the negative stimulation), and #ia reacts adequately to the circumstances.
These processes take place in a reflective sys&rack & Deutsch, 2004). Therefore, self-
induced relief should affect measures that as$esseflective goal system, but not measures
that assess the impulsive distance orientationEXseriment 2 demonstrated, there was no
difference between classically associated and isélfeed relief stimuli on distance
orientation. The theory does also not predict dluemce of classically associated relief on
goal orientation. This proposition was tested inp&xment 5. It contrasted classically
associated relief with the fear stimulus which dees—according to the theory—elicit a goal
orientation. The hypothesis was that there is ffiler@ince in goal orientation between fear

and classically associated relief.

The conditioning paradigm used in the previouslgcdssed experiments elicited
short-termed affective states. On a theoreticalisbahis timing is no problem for the
impulsive distance orientations—impulsive procesaes supposed to be quick, reflex-like
(Strack & Deutsch, 2004). For the reflective go@tiatation, however, this operationalization
of relief can be problematic. Goals are typicalgscribed as reflective processes that require
time (e.g., Strack & Deutsch, 2004, p. 225). Usyabals are assessed by self-report ratings.
Because of the time these ratings usually reqthey are, however, are not suited to assess
the short-termed, phasic states elicited with tiesgnt conditioning method.
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Which alternative, indirect methods are availalnleorder to assess goals? To date,
some researchers have used indirect goal meas$atesssess longer-lasting, tonic goals. For
instance, the anagram task used by Foerster (1888)red participants to solve anagrams
with which they could either gain points or prevémding points (see, for an overview of
motivation measures, Mayer, Faber, & Xu, 2007).eDtesearch, however, demonstrated that
quickly activated goals can influence goal-indusatence (e.g., Ferguson, 2007; Moors &
De Houwer, 2001; Moors et al., 2005). Thus, goalslze elicited in a phasic paradigm.

The present experiments combined the gaining- sersat-losing-points idea by
Foerster with the phasic nature of goals in a goahpatibility manner. This task will be
calledgoal taskhereafter. In the goal task, participants coutezigain points (or not gain
points) in one trial and lose points (or not los@ngs) in another trial. As known from
independent research, the information of gainingscelicits a short approach goal and the
information of losing points elicits a short avaida goal (e.g., Markman et al., 2007, p. 138).
In addition, the gain versus lose point informat@iso elicits the respective affect (e.g.,
Foerster et al., 1998; Moors & De Houwer, 2001).

In the current experiments, the goal task indudeasigc secondary goals by giving
participants the opportunity to gain points or tt tose points. This secondary goal was
either congruent or incongruent to the primary geahich was elicited by the relief
stimulus. If the two goal orientations—the primgal of relief and the secondary goal of the
points task—were congruent, the primary goal fatdid the execution of secondary goal
behavior. Shorter reaction times (RTs) in the gask would be the consequence of this
compatibility. If the two goals were incongruerite tprimary goal would inhibit the execution
of the secondary goal’s behavior (a phenomenoreaatoal shielding, see Kruglanski &
Kopetz, 2009; Shah et al., 2002). If this reasonmgorrect, then the resulting RT of the
secondary, point task behavior indicates which aringoal orientation is stronger at a given
moment: approach or avoidance. If RTs are shortemwparticipants try to gain points than
when they try to not lose points, this indicatedranger approach goal for this person. If RTs

are shorter for the not-losing-points-trials, timdicates a stronger avoidance goal.

The logic of the task can be illustrated with tledldiwing example: Imagine that a
person has a strong approach goal, e.g., becaesés dtungry and is confronted with a
chocolate cake: She has the goal to eat the cakenddthis state of hunger she fulfills the
goal task, which requires her to gain points in edrials, and to not lose points in other trials.

The task-induced secondary approach goal (gainoigty) is congruent to her eating goal
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(approach) and thus she will execute the congruesttions (gain points) faster than the

incongruent reactions (not lose points).

The goal task can be described as an indirect measiu stimulus-consequence
compatibility (with a manipulation of the releveiR compatibility, e.g., De Houwer, 2003a,
2006, 2009). The compatibility between the stimybussented and the consequence of the
trial is supposed to influence the ease (speedr-proneness) of executing the secondary,
task-induced goal-fulfilling behavior. As De Houwgs.g., 2009) stated, this classification
does not say anything about the properties of dHleetmeasured construct, the goals. The
present theory states that they are processed rejlemtive system, although they can be

elicited quickly (see above).

To sum up, the present experiment tested the hgpisththat classically associated
relief did not differ from fear on goal orientatiomhis assumption was tested with a newly
developed goal compatibility task that elicits pbagcondary goals that are either congruent
or incongruent to the prevailing primary goal ¢kd by relief or fear. However, the same
classically associated relief was expected totghositive affect when compared to fear (see

Experiments 2 and 3).

Hypotheses.l deduced the following hypotheses for valence godl orientation of

classically associated relief.

H5.1: Classically associated relief stimuli elieitstronger positive affect than fear

stimuli.

H5.2: Classically associated relief stimuli elitite same goal orientation as fear

stimuli.

Design. In order to increase the power of the significatesting, three separate
experiments were run. The combined data of thesee tlexperiments are reported here,
always including Experiment as a between-subjettof, in order to account for systematic
variation between the different experiments. Thagteof Experiment 5 is a 3(experiment: A
vs. B vs. C) X 2(measure: valence vs. goal oriematX 2(stimulus category: fear vs.
classically associated relief), with Experimentiedrbetween participants and the other two

factors varied within participants.

Method. Participants. One hundred twenty-three participants (87 fematentale)

took part in one of three small experiments (expent A:n = 38; experiment Bn = 44;
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experiment Cn = 41), in sessions up to three persons at one fiitmey had a mean age of
24.31 years §D = 4.81). They were students of the University otirdburg enrolled in
various majors (excluding psychology) and recei@ddas compensation.

Procedure.The three experiments consisted of the same plaadésperiment 3. They
started with the consent and the US rating (boémtidal to Experiment 2). The following
phases were run next: the habituation phase (it Experiment 3), the learning phase
(identical to Experiment 3), the expectancy rat(idgentical to Experiment 3), the AMP
(identical to Experiment 3), an additional stimutasing (only in Experiments B and C), the
goal task and the demographic and control questioar(identical to Experiment 3). The

differences to the procedure in Experiment 3 aseieed in the following paragraphs.

Goal task.The goal task was introduced to participants garae during which they

could earn points that would be rewarded with adi#l presents after the experiment.

The task consisted of two blocks which each coethione practice session and one
test session. The participants were told that tfask was to move a manikin over the screen,
and thereby earn as many points as possible, wdslag as few points as possible. They
reacted dependent on whether they could earn pointdether they could lose points in one
specific trial. They learned that two colors, blared yellow coded if they could gain or lose
points (on the motivational meaning of colors, E#let et al., 2007; Mehta & Zhu, 2009).
They were also told which colors coded the two palggees—for instance, blue indicated

“you can gain points” and yellow indicated “you dase points”, and vice versa.

Importantly, the secondary task-elicited goal waanipulated independently of the
manikin movement. This way, the task allowed fag #pecific calculation of an approach
avoidance goal index. This index was independemh fthe actual manikin movement (which
was used for the distance orientation assessmeiixperiments 2-4). Each participant
completed all four combinations of movement (apphoas. avoidance) and goal direction
(gaining vs. losing points): In one block, they radvtoward the stimulus in order to gain
points and away from it in order to prevent lospuints; in the other block, they moved away
from the stimulus in order to gain points and tadviaiin order to prevent losing points. Each
participant fulfilled the same amount of trialse#ch of these combinations (e.g., 10 practice
trials approaching in order to gain points, 10 pcactrials avoiding in order to not lose points
in the first block; and 10 practice trials avoidimgorder to not lose points, 10 practice trials

avoiding in order to gain points in the second kjoc
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Each block started with a practice session durihicvthe participants learned the
meaning of the colors. For instance, blue meant gaints and yellow meant lose points, or
vice versa. They were told to react depending @ghin versus lose point information: For
instance, if they saw the color that meant gaim{sofin the screen center), they had to move
the manikin toward this color. Likewise, if theyws#he lose points color, they had to move
away from the color. Each of the two practice smssiconsisted of 20 trials: 10 “gain points”
and 10 “lose points” trials. Each trial followediglsequence: From the onset of a fixation
cross (+) on, participants could press the key fherkey pad. If they did so, a blue or yellow
shape (for the exact stimuli, see below) appeardle center of the screen. After 750 ms, an
additional manikin figure (type “standing”) appedreither above or below the circle. Then
the participant could move the manikin either talvar away from the colored shape by
pressing the keys 2 (down) or 8 (up; identical lte procedure in the manikin task in
Experiment 2). After the last correct key presg thst manikin figure (walking “type”)
appeared for 500 ms. A correctly fulfilled “gainipt trial was followed by the text message
“Plus 10 points” presented on the screen; therenmasuch information for correctly fulfilled
“lose points” trials. In case of incorrect key @es during a “gain point” trial, the participants
received the text message “Error!”; in case of mooirect key press during a “lose point”
trial, participants received the text message “Emdinus 10 points!” (1500 ms) immediately
after the incorrect key press. Then the next statted. The ITI was 500 ms and the gain
versus lose points trials as well as the locatiothe manikin in relation to the center colored

circle (above or below) was presented in randonerord

After each practice session, one test sessionWetlo Before starting the test sessions,
the participants were instructed that in additiortie task they just completed, they would
react to the geometric shapes previously learrtesl @S). Each of the test sessions consisted
of 40 trials (20 fear and 20 classically associatf trials, of which each 10 were gain
points trials and 10 were lose points trials). Tést trials had the following sequence (see

Figure 8):

Each trial started with the presentation of ther fearelief CS (triangle or square
figure) in the center of the screen for 1,000 msmkdiately after that period, the fixation
cross (+) appeared and from its onset on the gaahts could press the key 5. Immediately
after the participant’s reaction, the blue or yellshape appeared in the screen center
(Experiments 5A and 5B) or the fear or relief stinsuturned either blue or yellow

(Experiment 5C). The colored shape stayed on treesdor 750 ms and was followed by the
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appearance of a manikin figure (standing “typeither above or below the center stimulus.
The participant then could move the manikin dowmnlsasr upwards by pressing one of two
designated keys (2 or 8), as described for thetipeasession. The last events of each trial
depended on the kind of trial (gain vs. lose pojntise CS that had been presented in the
beginning of each trial (fear vs. classically asstecl relief) and the correctness of the key

reaction during the trial:

Correct key presses: In case of a fear gain poakttwhen the fear stimulus had been
presented in the beginning of a trial and the pigrints could gain points in that trial— the
last correct key press led to the message “Plysolriis!” on the screen (1,500 ms), followed
by the presentation of the fear stimulus (500 nmg) then the presentation of the US (3,000
ms). In case of a fear lose point trial, the lamtrect key press led immediately to the fear
stimulus (500 ms) and then the US (3,000 ms). bea# a relief trial, the last correct key
press led to the same consequences as in fear wi#th the only difference that the trials did

not present the US.

Incorrect key presses: If the participant presbedvirong keys in any lose point trial,
she received the message “Error! Minus 10 poin{d/500 ms) immediately after the
incorrect key press. This error message was eitilerved by the US (in fear trials) or was
not followed by any other stimuli (in relief tridldf the participant pressed the wrong keys in
any gain point trial, she received a text messdgeof!” (1,500 ms). After each error
message—and after the US in fear trials—the néadtstarted. The ITI of all trials was 500

ms.

The gain versus lose points trials, the fear vectassically associated relief trials and
the location of the manikin in relation to the aanétimulus (above or below) were presented

in random order.
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1,500 ms

Goal Task 3,000 ms

Figure 8.Sequence of events in the goal task in Experirbetite fear gaining-points trial.

Materials. The stimuli used in these experiments were theesasnin Experiment 3,
with one exception: The shapes that were used las caes for the gain versus lose points
information were blue and yellow rectangles (Exmemts A and B, 150 X 125 pixels) or
blue and yellow circles (Experiment C, 200 X 208gbs).

Data preparation.For the goal task, the same data preparation stepes done as for
the manikin task in Experiments 1-3 (false readion = 716, 3.7%), including the
logarithmization of the RT data. Other than in Bxpents 2-4, | calculated an approach
avoidance goal index: The RTs of the avoidance gaab (“lose points”) were subtracted
from the RT of the approach goal trials (“gain @silt RTavsidancegoa— RTapproachgoat IN this
way, the data were collapsed over the concrete mewts (toward the stimulus or away from
the stimulus). Finally the resulting data werstandardized over all participants within the

measure, to ensure the comparability to AMP data.

Results.Expectancy ratingAs in the previous experiments, participants iatkd the
US expectancy after the CS. Again, it was firstesf the participants successfully learned
the meaning of the CS, i.e. whether the conditigmirocedure was successful. A 2(stimulus
category: fear vs. classically associated relief3¢¢xperiment: A vs. B vs. C) repeated
measures ANOVA on the goal task and AMP data waducted.
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The analysis revealed a main effect of stimulusegaty, F(1,120) = 1331.44,
p <.001n3% =.92. Over the three experiments, participartesdréhe fear stimulus expectancy
(M = 96.55%,SD = 15.71) as higher than the relief stimulus expecy M = 3.80%,
SD = 16.85). There was no significant main effecerperimentF(1,120) = 2.45p = .09,
n% = .04, nor an interaction effedt(1,120) = 0.44p = .65,1%, = .01. These data show that
the participants in all three experiments learneel meaning of the stimuli. Of the 123
participants, 118 (95.9%) rated the US expectaffiey ¢he fear stimulus as higher than the
US expectancy after the relief stimulus, which isyvihe following analyses include only

these participants.

Valence and goal orientationThe AMP and the goal task data were analyzed aith
3(experiment: A vs. B vs. C) X 2(measure: valense goal orientation) X 2(stimulus
category: fear vs. classically associated religReth model ANOVA with Experiment varied

between subjects and the other factors varied nvihbjects.

Most importantly, there was a two-way interactidnMeasure X Stimulus Category,
F(1,115) = 3.75p = .055,n% = .03 (see Figure 9). Further, the ANOVA reveateul
significant main effects of either stimulus catggdf(1,115) = 2.74p = .10,n1% = .02, nor
measurefF(1,115) = 0.02p = .89,1n%, < .01. No other effect was significant, & < 2, all
ps > .15 (see Appendix).
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Figure 9.Valence and goal orientation by stimulus categorg measure of Experiment 5.
Higher numbers indicate more positive valence drahger approach goal orientation. Error

bars indicate standard errors of the mean.
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Planned comparisons for the AMP and the goal tagk thdicated that classically
associated reliefM = 0.15,SD = 1.01) elicited stronger positive valence thaarfen the
AMP (M = -0.15,SD = 0.97),F(1,115) = 5.60p = .02,n1% = .05. On goal orientation,
however, relief MM = -0.01,SD = 0.88) and fearM = 0.01,SD = 1.11) did not differ,
F(1,115) = 0.04p = .84,n% < .01. Further comparisons showed that the twosores did not
differ for the fear stimulusf-(1,115) = 1.78p = .19,n%, = .02, nor for the relief stimulus,
F(1,115) = 1.53p = .22,n2, = .01.

Discussion.Both hypotheses were supported. There was noreifte between fear
and classically associated relief with respect ¢al gorientation (H5.2), but there was a
significant difference between the two with respiectvalence: Classically associated relief

elicited a stronger positive affect than fear (H5.1

Given the high number of participants in this expent, it is unlikely that the null-
finding for the goal orientation was caused by Istatistical power. One can conclude that
classically associated relief does not elicit ac#pegoal orientation, although these stimuli
elicit positive affect (this experiment) and a sfger approach distance orientation
(Experiments 2-3). The RIM (Strack & Deutsch, 20Q#edicts that effects on goal
orientation should only be found if there is anacintention (uncertain self-induced relief),
but not if there is no active intention (classigabsociated relief). The latter idea is supported

by Experiment 5; the former hypothesis is testeBxperiments 6 and 7.
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Experiment 6

Experiment 5 confirmed the hypothesis that cladlgicassociated relief elicits no
specific goal orientation. Experiment 6 testedntertain self-induced relief stimuli elicit an
avoidance goal orientation. This proposition cardeeved from the principle of the “default
system” embedded in the RIM. The reflective sysiemmnly active if there is motivation and
capacity for its functioning (Strack & Deutsch, 20@. 223). If relief can be obtained with
certainty, that means if the individual is defihytesure that she can obtain relief with her
behavior, then there is no motivation for refleetiunctioning. This certainty can be obtained
after several repetitions of the same situatiog, after the learning of relief-eliciting
behaviors (operant conditioning). If the indivual gertain, then eventually the impulsive
system will process stimuli and behavior, and tegective system will be less involvéd
This reasoning implies that there will be only sgoreflective goal activity if relief is
obtained with an uncertain subjective probability, if relief is uncertain. Only in this case—
uncertain self-induced relie—should the reflectsystem activate an avoidance goal. In all
other cases—if self-induced relief is certain amelfef is not caused by one’s own behavior—

there will be no avoidance goal orientation.

Experiments 6 operationalized the subjective aetyaiof relief with a memory
manipulation. One can assume that if people haveeimorize the stimulus, they will be less
certain about the outcome (for research on how wgrknemory activity reduces memory
retrieval, see Anderson, Reder, & Lebiere, 1996m& of the participants had to memorize
the stimulus throughout a goal task trial, wher#es other participants did not have to
memorize it. Therefore, there were two versionstld goal task. In one condition
(Experiment 6A), the participants saw the CS onlyhe beginning of the trial, later it was
replaced by the colored stimulus. In this conditftire memorize conditiognExperiment 6A),
participants had to remember the stimulus througti®iwhole trial. Memorizing the CS was
important because participants had to decide g the space bar would lead to relief or
the negative sound at the end of each trial. Irother condition (th@o-memorize condition,

Experiment 6B) participants did not have to rementhe stimulus, but could rely on the

° However, if the preparation or the execution dfidgor is highly complex, for instance verbal (feegation
see Deutsch et al., 2006, 2009), then the refledixstem will be active in preparing the behavianaicome.
The current studies used simple behaviors thatalaaguire reflective behavioral control (pressthg space
bar), so that the motivational, goal aspect of ib#ective system can be studied apart from infbgsnof
reflective behavioral control (Strack & Deutschpa.
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visual presence when they pressed the space balcSherned blue or yellow and stayed on

the screen until participants pressed the space bar

Based on the reasoning above, | assumed thatnskléed relief in the memorize-
condition elicited uncertain relief, whereas thdf-seluced relief in the no-memorize
condition elicited a certain relief. | expectedtthacertain relief led to a stronger avoidance
goal orientation than certain relief. Importantlyexpected that there was no difference

between certain and uncertain relief with respectaience.

Hypotheses.Experiment 6 used two independent studies in whhehrelief stimuli
(certain self-induced and uncertain self-inducddeflewere compared to fear stimuli. Fear
was not expected to elicit a goal, so fear was aseateutral baseline in the goal task.

H6.1: Self-induced relief stimuli elicit strongeogitive valence than fear stimuli.

H6.2: Uncertain self-induced relief elicits a styen avoidance goal than fear stimuli,

whereas certain self-induced relief elicits the sayoal orientation as fear stimuli.

Design. The design of Experiment 6 was a 2(relief certainertain vs. uncertain) X
2(measure: valence vs. goal orientation) X 2(stimuwategory: fear vs. relief) mixed design,
with relief certainty varied between participantadathe other factors varied within

participants.

Method. Two separate experiments were run (6A and 6B)bdth experiments,
participants fulfilled the goal task with self-inckd relief. Experiment 6A manipulated relief
certainty by requiring participants to memorize #tienulus during one trial; in Experiment

6B, the participants did not have to memorize timawdus, thus assuring them a certain relief.

Participants.One hundred and four participants (76 female, 2&nfalfilled one of
two experiments (experiment A:= 40; experiment Bn = 64) in sessions up to three persons
at a time. They had a mean age of 24.63 yeaB { 4.59). They were students of the
University of Wirzburg enrolled in various majoex¢luding psychology) and received € 6

as compensation.

Procedure.The two experiments consisted of the same phasEs@eriment 5. They
started with the consent (identical to Experimeht which was followed by additional
guestionnaires in Experiment 6A, and the US rafindpoth Experiment 6A and 6B, identical

to Experiment 5). The following phases were runtnéxe habituation phase (identical to
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Experiment 5), the learning phase, the expectaanyy (identical to Experiment 5), the AMP
(Payne et al., 2005), the goal task and the dempbgrand control questionnaire (identical to
Experiment 4). The differences to the procedurth@éother experiments are described in the

following paragraphs.

Learning phase.The learning phase of Experiment 6 was identioathie one of
Experiment 5, with the following exception. Insteafl classically associated relief, self-
induced relief stimuli were used. Participants docntrol the occurrence of the US during
the presentation of the relief stimulus (3,000 nvghen they pressed the space bar at least
once within that time period, the US did not ocdihen they did not press the space bar

within this time period, the US was presented ki@headphones.

AMP. The AMP was identical to the AMP described for EBoment 3, with the
following exceptions: First, the trials which ustw self-induced stimuli as primes ended
with a 2,000 ms period during which participantsildchinder the US to occur by hitting the
space bar. The fear trials were identical to Expent 2. Second, only Experiment 6B
manipulated the presentation time of the CS: Fa third of the participants each, the CS
was shown for 175 ms, 450 ms, or 725 ms. This fagts kept constant in Experiment 6A.
The ITI was 1,000 ms in all AMP trials.

Goal task.The goal task used in Experiments 6A and 6B weeatical to the one
used in Experiments 5A and 5B, with the followingceptions: First, each test session
included 40 test trials with 20 fear trials andsglf-induced relief trials. During self-induced
relief trials, participants could control US ocamnce after the last correct key: If they pressed
the space bar at least once within a time perid2@¥0 ms, the US did not occur. If they did
not press the space bar within this time periogl U was presented via the headphones.

Second, in Experiment 6A the CS was only shownhi Ibeginning of each trial
(1,000 ms), immediately followed by the fixatioross and the manikin task. After the CS
presentation, participants saw the blue versuswedhape that indicated the gain versus lose
point information. By contrast, in Experiment 6BetS was shown throughout the trial:
After the first presentation (identical to Experm@&A), the CS turned either blue or yellow

and was visible until the last correct manikin moemnt.

Both Experiments 6A and 6B presented the gain gelsse point trials, the fear
versus relief trials as well as the manikin locatim random order. In addition, only

Experiment 6B varied the order of AMP and goal tésist AMP, then goal task; and vice
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versa) between subjects, as a methodological fagiqreriment 6A kept this factor constant.

The same materials were used as in Experiment 5.

1,500 ms

2,000 ms
3,000 ms

Goal Task

Figure 10.Sequence of events in the goal task in ExperiréBnthe self-induced relief gain

points trial.

Results.Expectancy ratinglt was important that the participants correctiyrieed the
difference between fear and relief stimuli. | comguhthe expectancy ratings (given that the
space bar was pressed) in a 2(relief certaintyedain vs. certain) X 2(stimulus category:
fear vs. relief) repeated measures ANOVA with fetiertainty varied between and stimulus

category varied within subjects.

The analysis revealed a significant main effect efimulus category,
F(1,102) = 215.31p < .001,n?% = .68. Fear stimuliNl = 92.02%,SD = 21.06) were rated to
more likely be followed by the US than relief stimiM = 24.34%,SD = 33.90). There was
no main effect of relief certainty;(1,102) = 0.61p = .44,1%, = .01, nor an interaction of
relief certainty and stimulus categofy(1,102) = 0.01p = .93,n% < .01. These data indicate
that participants in both conditions were succdssflearning the stimulus meanings.

Of the 104 participants, 97 (93.3%) rated the UBeetancy after fear stimuli at least
as high as the US expectancy after relief stintilefal learning criterion); only 87 of the 104
participants (83.7%) rated the US expectancy &dia@r stimuli higher than the US expectancy
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after relief stimuli (conservative learning crim). The following analyses were done

including all of the participants meeting the liblecriterion 6 = 97).

Valence and goal taskThe z transformed goal task data (false reactions: 401,
3.4%) and the transformed AMP data were analyzed with a 2(reteftainty: certain vs.
uncertain) X 2(measure: valence vs. goal oriemiatd 2(stimulus category: fear vs. self-
induced relief) mixed model ANOVA, with relief carhty (experiment) factor varied

between subjects and the other factors varied nvghbjects.

First, this analysis revealed a main effect of atim categoryf-(1,95) = 5.40p = .02,
n?% = .05. Second, this main effect was qualified Isygmificant two-way interaction between
stimulus category and relief certainf(1,95) = 5.40p = .02,1%, = .05. Third, there was also
a significant interaction between stimulus categamng measure;(1,95) = 11.74p < .01,
n% = .11. Fourth and most importantly, all the mem¢id effects were qualified by a three-
way interaction of Relief Certainty X Measure Xr8tilus Categoryt-(1,95) = 3.52p = .06,
n?% = .04. There were no other significant effectsFal< 1.2, alps > .28 (see Appendix).
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Figures 11 A (previous page) and 11 \Balence and goal orientation by stimulus category
and measure in the uncertain relief conditiors 59 (Figure A) and in the certain relief
condition,n = 38 (Figure B) of Experiment 6. Higher numberdicate more positive valence

and stronger approach goal orientation. Error balisate standard errors of the mean.

Separate analyses for the two relief certainty atace systematic differences between
certain and uncertain relief (see Figures 11 AEh®): The analysis of the certain relief data
revealed a significant main effect of stimulus gaty, F(1,58) = 12.23p < .01,n% = .17, but
no Measure X Stimulus Category interactii(1,58) = 1.82p = .18,1%, = .03. The main
effect of measure was not significaR{1,58) = 0.06p = .82,n%, < .01. Planned comparisons
showed that, over both measures, relief stimliH0.26,SD = 0.66) had higher values than
fear stimuli M = -0.17, SD = 0.64). This was true for both the valence mesgsur
F(1,58) = 10.50,p < .01, n% = .15, and, marginally significant, for the goalsk,
F(1,58) = 3.49p = .07,1%, = .06.

In contrary, the analysis of the uncertain reliafadrevealed no significant main effect
of stimulus categoryr(1,37) < 0.01p = .97,1%, < .01, but a significant Measure X Stimulus
Category interactionf(1,37) = 9.28p < .01,n1% = .20. The main effect of measure was not
significant,F(1,37) = 0.03p = .87,1%, < .01. Planned comparisons showed that, on the AMP
relief stimuli M = 0.21,SD = 1.03) elicited stronger positive valence thaa tbar stimuli
(M =-0.30,SD = 1.03),F(1,37) = 9.39p < .01,n% = 20. However, on the goal task, relief
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stimuli (M = -0.33,SD = 1.22) elicited a stronger avoidance goal origmtathan fear stimuli
(M =0.17,SD= 1.18),F(1,37) = 4.02p = .05,n2, = .10°.

Discussion. Both hypotheses of Experiment 6 are supportedi-issiliced relief
elicited more positive valence than fear stimuli6(}. At the same time, uncertain self-
induced relief elicited a stronger avoidance gbahtfear stimuli (H6.2). As predicted, this
was not true for certain self-induced relief. Thestanuli elicited even a—marginally
significant—stronger approach goal than fear. Tiiter finding can be best interpreted as an
instance of the certainty effect: Certain religbigtions are disproportionately overvalued in
the reflective system and thus elicit a weak apgrogoal orientation (see General

Discussion).

There are, however, some caveats when interprétengresent data. For instance, the
relevant three-way interaction was only marginalgnificant. The separate analyses for
uncertain and certain relief, however, were sigaifit and showed in the hypothesized
direction. Furthermore, when all participants ameluded in the ANOVA Nl = 104), the
three-way interaction is statistically significaR{1,102) = 4.93p = .03,n%, = .05. This result

implies that the non-significance is due to lowtistecal power.

Furthermore, one can question the certainty opmeralization in the present
experiment. If the memory manipulation had influethsubjective relief certainty, then the
expectancy ratings should have supported this gssom If so, expectancy ratings would
have shown a significant Relief Certainty X StimalCategory interaction: The US
expectancy for certain relief should have been toiwan the US expectancy for uncertain
relief. This, however, was not found. Recall, hoemrvthat the expectancy ratings of

Experiment 6 did not differentiate between situagiovhen participants had pressed the space

1 When adopting the conservative learning criteior= 87), the predicted three-way interaction of
Relief Certainty X Measure X Stimulus Category wadt significant, F(1,85) = 0.73,p = .40,
1% = .01. The follow-up analyses, however, showethéxsame direction as with the liberal criterion
and were also significant. The interaction of MeasX Stimulus Category was significant for
uncertain reliefF(1,33) = 5.13p = .03,n%, = .13, in the absence of a main effect of stimehiggory,
F(1,33) = 0.15p = .70,1%, < .01. This two-way interaction of Measure X StlosuCategory was not
found for certain reliefF(1,52) = 2.41p = .13,n3%, = .04, but for certain relief there was the main
effect of stimulus category(1,52) = 12.60p = .001,n%, = .20. These findings replicate the findings
with the liberal criterion, and make it plausibfat, when adopting the conservative learning goiter
the three-way interaction was not significant dughte small sample size.
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bar versus when they had not pressed the spacg@vithsreaction expectancy vs. without-
reaction expectancy). Given that the certaintyed#hce should only influence the with-
reaction expectancy, it is plausible that the etquexy rating was too insensitive to detect the

difference between certain and uncertain religesta

Finally, the memory manipulation of Experiment 6ulkb have also caused other
differences between the processing of the two frelienuli. For instance, the memorize-
manipulation could have led to a partial depletadrthe reflective system (cognitive load,
e.g., Deutsch et al., 2009), which could have d tweaker goal intention in general. A
weaker goal intention could have led to a stromgkance on the information that was present
at the time of the decision. This information wias,instance, the affective valence of relief.
So, processing relief stimuli with a weakened gmalld have led to an impulsive “shortcut”:
Positive valence as positive information could hasssed a stronger approach goal.
Although this explanation was not supported by phesent findings—in fact, the opposite
was found—the criticisms justify a replication dfetfindings. Experiment 7 addressed the

criticized issues by directly manipulating the abiee relief contingencies in one experiment.
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Experiment 7

Experiment 6 showed that certain and uncertainisdiiced relief elicited different
goal orientations. Uncertain relief elicited an @amce goal, whereas certain self-induced
relief elicited a weak approach goal. Both religinsili, however, elicited stronger positive
valence than fear. Experiment 7 was designed ticatp the goal orientation finding with a
within-subjects paradigm. Participants specificadigrned to differentiate between a certain
and uncertain self-induced relief stimulus. It wagothesized that there was no valence
difference between the two relief stimuli. At thearge time, uncertain relief was predicted to

elicit a stronger avoidance goal than certain felie

Although participants also learned fear stimulg #xperiment specifically tested the
difference between the two relief stimuli. The feamulus served as a context, comparable to
negative US in Sidman avoidance learning (e.g.m&m 1953, 1962). Sidman (e.g., 1953)
described a procedure during which the aversivew#S administered in a regular time
schedule, without warning signals. The rats in $idman (1953) study successfully learned
to avoid the US (c.f. Ader & Tatum, 1961, 1963; Bdict, Cofer, & Cole, 1980). The present
experiment is similar to the Sidman avoidance legnn that it also focused on the

avoidance learning aspect, not on the fear aspect.

Hypotheses.H7.1: Uncertain self-induced relief stimuli willi@t the same positive

valence as certain self-induced stimuli.

H7.2: Uncertain self-induced relief stimuli willieit a stronger avoidance goal than

certain self-induced relief.

Design. The experiment followed this design: 2(relief eerty: certain vs. uncertain)

X 2(measure: valence vs. goal orientation), witthidactors varied within subjects.

Method. Participants.Sixty-one participants (41 female, 20 male) withh@an age of
24.79 6D = 3.01) took part in the experiment in sessionsoufhree persons at a time. They
were students of the University of Wirzburg enmbllen various majors (excluding

psychology) and received € 6 as compensation.

Procedure.Experiment 7 consisted of the same phases as iEqudr6A, with one
exception. Experiment 7 started with the consentthe US rating (identical to Experiment
5). The following phases were run next: the haliibmaphase, the learning phase, the
expectancy rating, the affect misattribution praged(AMP, Payne et al., 2005), another
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stimulus rating, the goal task, another emotionngatand the demographic and control
guestionnaire (identical to Experiment 3). The ali#hces to the procedure in the other

experiments are described in the following paragsap

Habituation phase. The stimulus pretest was identical to the one usdétkperiment
1, with the exception that one of the CS was chdndde square figure was a square
standing on one corner. So the CSs were a tridigyiee, standing on one side; a square,

standing on a corner; and a pentagon standing eside.

Learning phase.The learning phase was identical to the one desttriilr Experiment

6B, with the following exceptions:

First, three instead of two stimuli were used: Htienuli described one paragraph
above were conditioned to be either a fear stim{identical learning procedure as in
Experiment 6), a certain self-induced relief stinwl(identical learning procedure as in

Experiment 6B), or an uncertain self-induced redtghulus (see below).

Second, there were 18 learning trials. These twale made up of six fear, six certain
and six uncertain relief trials. The fear trial wdsentical to the one in Experiment 6B, with
the only exception that the US at the end of ealt appeared after a time period of
3,000 ms.

The certain relief trials were identical to the sne Experiment 6B. Importantly, of
the six uncertain relief learning trials, four (66%) were also identical to the relief trials of
Experiment 6B, but the other two (33.34%) were iobah to the fear trials. In these latter
trials the uncertain relief stimulus was followeg the US, independent of the participant’s
reaction. This set-up gave participants the oppdtstuto control the US in 67% of the

uncertain relief trials, and in 100% of the certaghef trials.

Third, the instructions for the learning phase madexplicit to the participants that
certain and uncertain relief differed in US contaantingency. In addition, participants
learned the contingency during the learning phdseés procedure was chosen in order to
exclude the bias known as description experiengeigahe decision literature. This bias
describes findings that description-based decistgpgally overestimate the probability of
rare events, while experience-based decisions astil@ate their probability (e.g., Barron &
Erev, 2003; Gottlieb, Weiss, & Chapman, 2007; Haleskac, Kiefer, & Hertwig, 2008;
Hertwig & Erev, 2009; Hertwig, Barron, Weber, & Ere2004). The description experience
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bias was minimized in the current experiment byhbexkplicitly telling participants the

probability of the rare event (the US) and haviagipipants experience it.

The assignment of the geometric shapes to the stsmaeaning, the meaning of the
colors with respect to the gain versus lose paifdrmation and the order of the assignment
of manikin movement to goal orientation (gain \asd points) were varied between subjects

as methodological factors.

Expectancy rating. The manipulation check was identical to the onedusn
Experiment 1, with the following exceptions: FirEperiment 7 used the three CS described
above. Second, Experiment 7 both tested the wébtien expectancy and the without-

reaction expectancy.

AMP. The AMP was identical to the AMP employed in Expexnt 6B, with the
following exceptions. First, it used the three C&s primes that were described above.
Second, there were 36 AMP trials: 12 fear stimuiigls (identical to Experiment 6),
12 certain relief trials (identical to Experiment &nd 12 uncertain relief trials. The uncertain
relief trials consisted of eight self-induced rtligals (identical to Experiment 6) and of
4 fear trials (identical to Experiment 6). Usingstset-up, each participant could control the
US in 67% of the uncertain relief trials. Thirdchdrial presented the CS for 450 ms.

Goal task.The goal task was identical to the one used ineErEent 6B, with the
following exceptions: First, the three CSs wereduiet are described above. Second, each
test session included 72 trials: twenty-four fe@alds of Experiment 6B (with a 3,000 ms
interval before US presentation), 24 self-inducgleef trials identical to Experiment 6B, and
24 uncertain relief trials which consisted of l1af-seduced relief trials (identical to
Experiment 6B) and eight fear trials (Experiment).6Bhe order of trial presentation was
random. Third, after the last correct key presseath trial participants received a text
message about the change of points. When a panticgrted correctly in a gain point trial,
she received the message “Plus 10 points”, whemnstike an error, she received the message
“Error! Minus 0 points”. In a lose point trial, sleceived the message “Minus 0 points” or

“Error! Plus 0 points”.

Results. Expectancy rating.In order to check whether the participants leartied
meanings of the stimuli, a 3(stimulus categoryr fea certain relief vs. uncertain relief) X
2(expectancy reaction: with reaction vs. withowdcteon) repeated measures ANOVA was

conducted on the expectancy ratings, with bottofactaried within subjects.
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First and most importantly, the analysis revealeaigaificant interaction of Stimulus
Category X Expectancy Reactiof(2,120) = 4.09p = .02,1?, = .06. This interaction was
further analyzed with planned comparisons. Thesapasisons showed that the without-
reaction expectancy was higher than the with-reactxpectancy for the certain relief
stimulus (with-reaction:M = 18.52 %,SD = 35.06; without-reactionM = 45.66 %,
SD=45.09),F(1,60) = 14.51p < .001,n3%, = .20. This difference was also significant foe th
uncertain relief stimulus (with-reactioiM = 50.36 %, SD = 20.84; without-reaction:
M = 67.59 %,SD = 32.21),F(1,60) = 14.77p < .001,1n?, = .20. As expected, the with- vs.
without-reaction expectancies did not differ foe ttelief stimulus (with-reactiorm = 89.02
%, SD= 30.09; without-reactiorM = 92.13 % SD= 23.74),F(1,60) = 0.41p = .53,n%, = .01
(see Figure 12).

Second, the analysis revealed a main effect ofustisncategoryF(2,120) = 90.42,
p < .001,n% = .60. Planned comparisons showed that the US cexpey after fear
(M = 90.57 %,SD = 27.04) was higher than after certain relidf £ 32.09 %,SD = 42.46),
F(1,60) = 118.92p < .001,n% = .67, and than after uncertain reliéfl (= 58.98 %,
SD=28.37),F(1,60) = 86.80p < .001,n%, = .59. As expected, US expectancy after uncertain
relief was higher than after certain relie{1l,60) = 43.55p < .001n?, = .42.

Third, there was a main effect of expectancy reactr(1,60) = 32.21p < .001,
n% = .35. Over all three stimuli, US expectancy withdhe reaction Nl = 68.46 %,
SD= 39.50) was higher than the with reaction expestgM = 52.63 % SD=41.02).
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Figure 12.The rating of the US expectancy by stimulus categnd expectancy reaction of
Experiment 7, in percent. Higher numbers indicagdér US expectation. Error bars indicate

standard errors of the mean.

In order to estimate participants’ learning succeagain calculated the learning index
by subtracting the with-reaction US expectancy ftbewithout-reaction US expectancy (see
Experiment 2). This index indicates the subject¥iciency of the space bar reaction. For
Experiment 7, this index was calculated twice, safedy for certain and for uncertain relief.
In mean, the learning index for certain relief #&s13 SD = 55.62); the mean learning index
for uncertain relief was 17.233D = 35.02). Although both indices did not signifitign
correlater(61) = .14,p = .27, it was important that participants leartieel meaning of both
relief stimuli. Thus, the two learning indices weaggregated into a mean learning index.
When this combined learning index was positiventkiee participant had learned that the
space bar reaction led to a reduction of US prdibakifter both the certain and the uncertain
relief. The mean of this combined learning indexsviz2.18 §D = 34.92), the range was
147.50. Of the 61 participants, only 38 (67.9%) hambsitive learning index, that means that

these 38 participants were successful in learriegrieaning of the reaction.

Because the selection of successful learning maatits—as in the previous
experiments—would largely reduce the sample, | ootet—with all participants—an

analysis of covariance including the learning indsxcovariate.
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Valence and goal taskThe goal task (false reactions= 192, 2.2%) and the AMP
data were analyzed with a 2(measure: valence \a. @eentation) X 2(stimulus category:
fear vs. certain relief vs. uncertain relief) rejgela measures analysis of covariance

(ANCOVA), with thez-standardized learning success (combined learnithgxi) as covariate.

First and most importantly, the ANCOVA revealed ign#icant interaction of
Stimulus Category X Measure X Learning Index (cata), F(2,118) = 5.19,p < .01,
n% = .08. This interaction is further analyzed ustwmparisons on several levels of the

covariate, see below.

Second, the analysis revealed a significant maifecefof stimulus category,
F(2,118) = 13.73p < .001,1%, = .19. Further comparisons between the fear arial isdief
stimuli showed that over both measures, the fearuets (M = -0.30,SD = 0.98) had lower
values—more negative valence and stronger avoidgoaks—than certain relieM = 0.18,

SD = 1.03),F(1,59) = 22.08,p < .001,n% = .27, and than uncertain relief1(= 0.12,
SD=0.93),F(1,59) = 18.03p < .001n?% = .23. Over both measures, there was no difference
between the two relief stimuls(1,59) = 0.34p = .56,n%, = .01.

Third, the stimulus category interacted with thevartate learning success,
F(2,118) = 3.92p = .02,1%, = .06. No other effect reached significance,Fadl< 1.9, all
ps > .16 (see Appendix).

Pairwise comparisons (Bonferroni corrected) rewidlee differences between the
stimuli on two different levels of the covariatedrring Success: first, for the participants
who learned very well (learning successM=+ 1 SD level; calledsuccessful learneys
second, for the participants who learned relatiViglye (learning success M — 1 SD level;

calledunsuccessful learnexs

Most importantly, the comparisons for the succddsfrners indicated that uncertain
relief elicited a significantly stronger avoidangeal than certain relief (certain relief:
M = 0.64; uncertain relieM = -0.04),p = .02. Importantly, the relief stimuli did not tf on
valence (certain relieM = 0.04; uncertain relieM = 0.07),p = 1.00 (see Figure 13 B).

Further comparisons for the unsuccessful learmaticated that the relief stimuli did
not differ on the goal task (certain reliéft = -0.16; uncertain relie = 0.02),p = 1.00.
Again, they did also not differ on valence (certaglief: M = 0.19; uncertain relief:
M =0.43),p = 1.00 (see Figure 13 C).
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These data show that especially the successfuidesdemonstrated the hypothesized
difference between the two relief stimuli. In thesecessful learners, uncertain relief elicited
a stronger avoidance goal than certain relief. Ingmdly, at the same time, the two relief
stimuli elicited the same amount of positive vakeng&his valence equivalence was even
found for all participants. This finding indicatdsat all participants learned that the certain
and the uncertain relief stimuli elicited the samneount of affect, but only the above-average
learners had an active avoidance goal in uncemdiit.

>

08 -
0,6 -
04 -

|
0 - é T W Valence

-0,2 A I Goal Orientation
0,4 -

0,6 -
0,8 -

Z Transformed Positivity and
Approch Index

Fear Certain Relief ~ Uncertain
Relief

v e

0,8 -
0,6 - I

©
C
T
g
2
535 04 -
S = 0,2
o c 7 T

[S)
g S 0 - + + I B Valence
- O
L2 -0,2 _—! Goal Orientation
(%]
AR
o
~ -0,6
N

-0,8 -
Fear Certain Relief Uncertain
Relief

95



(@]

0,8 -
0,6 -
0,4 -
0,2 - ﬁ

0 - T -
ol W
0,4 -
0,6 -
0,8 -

H Valence

——

Goal Orientation

Z Transformed Positivy and
Approach Index

Fear Certain Relief Uncertain
Relief

Figures 13 A, 13 B (both previous page), and 1¥&lence and goal orientation by stimulus
category and measure for all participants (Figuyefér successful learners (Figure B), and
for unsuccessful learners (Figure C). Higher numbadicate more positive valence and

stronger approach goal orientation. Error barsceugi standard errors of the mean.

Discussion.Experiment 7 found support for both hypothesescadiain self-induced
relief elicited a stronger avoidance goal thanaserself-induced relief (H7.2), at the same
time the two relief stimuli elicited the same ambahpositive valence (H7.1). These results
were predicted on the basis that the impulsive ggsing functions as a default system,
whereas the reflective goal processing works drillyere is motivation and capacity, and that
the motivation for reflective processing requires umcertainty of the relief outcome. This
reasoning was supported by Experiment 7.

The analysis of the successful learners furthacatdd that both relief stimuli elicited
a stronger approach goal orientation than fear. YMhygould be that the higher difficulty of
the task shifted both relief stimuli towards anraggh goal. Recent research on the execution
of self-control showed that executing voluntary tcohincreased self-reported approach
motivation, incentive sensitivity, and the sengiyito reward cues (Schmeichel, Harmon-
Jones, & Harmon-Jones, 2010). Two task changes Experiment 6 to Experiment 7 made
the tasks more complex and strenuous. Particigaadsto differentiate three instead of two
stimuli, and they had to precisely discriminatewssn two stimuli with only a small

difference in US contingency (see the small numiifesuccessful learners). Due to this
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additional task complexity, participants may hawael o exercise greater self-control, due to
the instruction to correctly fulfill the task (foeviews on self-control, see Hofmann, Friese, &
Strack, 2009; Muraven & Baumeister, 2000). Theeased self-control may have caused the

additional approach goal orientation for relief.

There are two caveats about the results: Firstinagalatively few participants
successfully learned the correct meaning of thewsti This effect may be due to the fact that
Experiment 7, similar to Experiments 2 and 4, use@dure within-subjects design. It is
plausible that this set-up has created cognitivad levhich distracted participants from
correctly learning the consequences of the stilfsgle the discussion on self-control above).
The difficulty in learning is also apparent in tbentingency rating data. So, future research
should employ an improved learning procedure, saaglan ad-criterion learning paradigm.
This procedure could contain expectancy ratingsvary 10th or 20th trial (e.g., Lipp &
Purkis, 2006) and could last up to the point whartigipants reach a given learning-criterion.
For instance, one could employ a learning procethatstops when the participant indicates

expectancies that approximates the objective cgatiay by a certain degree.

Second, one may change the operationalizationeobéavioral reaction in the active
avoidance paradigm. It may be that, during learrang test phase, the simple space bar
reaction became a reflex-like action tendency.olf then the impulsive system may have
“taken over” (Strack & Deutsch, 2004, p. 238), eeflve processing may have been strongly
reduced. As a solution for this problem, one madysttute the space bar reaction by other,
more complex and demanding behaviors, such as matiel calculations or logical
operations (e.g., Deutsch et al., 2009). Employwngh a procedure may enhance reflective

activity and may enhance the avoidance goal otiemtaf uncertain self-induced relief.
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General Discussion

Summary of Results

The present experiments examined the question efreékation between approach
avoidance and the emotion relief. The followinggumaphs review the predictions of this

thesis and the data supporting them.

Experiment 1 found that an active avoidance legrparadigm produced relief. Self-
induced relief stimuli elicited more relief than odiner positive emotion, happiness.
Furthermore, the data indicated that fear stimiibited stronger anger than fear, when

compared to relief stimuli.

Prediction A: Relief will elicit positive affectiveralence and an approach distance
orientation. This should be true for both reliedittis caused by the impulsive system and for

relief that is caused by the reflective system @ipents 2-3).

Prediction A was tested and confirmed in Experimehtand 3. Both experiments
found evidence in support of this hypothesis: Redigmuli elicited an approach distance
orientation moreso when compared to fear stimuhisTeffect was found both with a
combined differentiation and conditioned inhibitigmaradigm (Experiment 2) and a
differentiation paradigm (Experiment 3). At the satime, both kinds of relief stimuli elicited
stronger positive valence than fear stimuli. Thife@ was found both with a joystick measure
of affect and the affect misattribution proceduk&1P, Payne et al., 2005).

Prediction B: More positive valence of relief—catid®y a larger change of affective
states—will elicit a stronger approach distancergation (Experiment 4).

This prediction was tested and confirmed in Expent. Negative stimulation at the
starting point led to a stronger approach distamgentation than neutral stimulation. In
addition, Experiment 4 found that valid relief cuelicited a stronger approach distance
orientation than invalid cues, thereby excludingemeral behavioral activation as source of
the approach distance orientation.

Prediction C: Relief caused by the impulsive sysigith not elicit a specific goal
orientation (Experiment 5).

This prediction was tested and confirmed in Expent5 with a large number of

participants. There was no difference between idalbg associated relief and fear stimuli
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with respect to the goal orientation. This indisatieat classically associated relief stimuli do
not elicit a specific goal orientation. At the sanm®e, however, relief stimuli elicited a

stronger positive valence than fear stimuli.

Prediction D: Uncertain self-induced relief—caud®d the reflective system—will

elicit an avoidance goal orientation (Experimenig) 6

This prediction was tested and confirmed in Experita 6 and 7. Both experiments
demonstrated that uncertain self-induced religfitell an avoidance goal orientation moreso
than certain self-induced relief. Two different cgte@nalizations of certainty were used and

the predicted effects were found for both of them.

Implications for Research on Affective Learning

Conditioning produces relief. The present studies are among the few that shatv th
aversive conditioning procedures (conditioned iitlab in Experiment 2 and differentiation
in Experiments 1 and 3-7) reliably produce reli€his means that relief, like fear and
happiness, can be reliably elicited in controllettisgs. The imagination procedure used by
Carver (2009), by contrast, is higly susceptiblehe influence of third variables. Carver’'s
methodological problems can be minimized by emplgya conditioning procedure as in the

current studies.

There is, however, one qualification to the curréntlings of relief conditioning.
Experiment 1 assessed the specific emotion elidiedelf-induced relief stimuli, but not
classically associated relief stimuli. It could thet the classically associated relief elicited
another positive emotion, for instance, happin€hss is theoretically plausible: Carver (e.g.,
2001) and Higgins (e.g., 1997) state that reliefrst from an avoidance process that includes
goals and active behavior. Classically associatd@frdoes not contain goals or active
behavior. Further research is needed to clarifg thsue. For the present hypotheses on
distance orientation, however, it is not necessiapyedicted that positive affect would elicit

an approach distance orientation, and this prexfictias confirmed.

The AMP assesses conditioned affecfhe present studies are, to my knowledge, the
first to employ the affect misattribution procedfeMP, Payne et al., 2005) in an aversive
conditioning procedure—there are, however, studiegploying the AMP in evaluative
conditioning procedures (e.g., Gawronski, Rydekriiet, & De Houwer, 2010; Prestwich,
Perugini, Hurling, & Richetin, 2010; Rydell & Jone2009; Rydell, McConnell, & Mackie,
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2008). The current data indicate not only that ¢beditioning procedures were successful,
but also that the AMP is sensitive and reliable ugio to assess learned affect. This
observation is important for future studies examgnphasic, i.e., short-termed affective
states. Previous research on the indirect asses@iheanditioned affect used RT methods,
such as the IAT and the affective priming paradigrg., Hermans et al., 2003, 2005;
Mitchell et al.,, 2003; Olson & Fazio, 2002). Thessethods, however, suffer from

methodological problems. For instance, in the usd&R® methods, certain reaction time
windows have to be used (e.g., Deutsch et al., ,2088d a 2,000 ms window). The AMP, by
contrast, is less limited to a speficic RT windogg(, Payne et al., 2005). Thus, future

research has broader possibilities for assessfagtahdirectly.

Implications for Research on Impulsive Processes

Relief elicits an approach distance orientation.The notion that relief elicits an
approach distance orientation was supported by idasgveral experiments, which are the
first to explicitly address this question. They fion R. Neumann and Strack’s (e.g., 2000;
cf. Strack & Deutsch, 2004) hypothesis regardingivational orientations: Affective valence
determines basic approach avoidance orientationsn & the valence is caused by an
avoidance process (e.g., Carver, 2001; Higgins,7198arver and colleagues (2009), for
instance, have proposed that the approach avoidaystems (BIS and BAS) are located in a
“lower-level” system. When comparing his two-levabdel to the RIM (Strack & Deutsch,
2004), one could easily equate Carver's “lowerdesystem” to the impulsive system. The
present experiments, however, lead to the conciusiat this equation is not valid. Whereas
Carver predicts that relief will be associated véthavoidance orientation on this lower level,
the present experiments showed that relief causegpproach orientation in the impulsive
system. Given the correlational nature of Carvet eolleagues’ research and the fact that
they use questionnaires in their studies (see Vwamtion), one can conclude that Strack and
Deutsch’s (2004) predictions are a better fit Wit empirical data.

Additional evidence for the general idea—that veéendetermines distance
orientation—can be found in work by Krieglmeyer anger and frustration (Kriegimeyer,
2007). In these studies, negatively valenced fatisin stimuli elicited an avoidance distance
orientation, despite a supposed approach goal (¢agmon-Jones & Allen, 1998; Harmon-
Jones et al., 2009).
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It is still unclear which aspect or part of theeative valence mediates the effect of
relief on distance orientation. Researchers havterdntiated two aspects of affective
valence: the impulsive feeling (experiential knodge) and the reflective knowing (noetic
knowledge, e.g., Strack & Deutsch, 2004, p. 2241k differentiation between core affect
and affective quality by Russell, 2003). Followitigs distinction, it could be that the
experiential feeling in the impulsive system isfisignt. It could also be, however, that noetic
knowledge (“this is a positive relief stimulus”) the reflective system is necessary. The
experiments reported herein are not sufficientn®naer this question, although Experiment 2
indirectly suggests that the latter explanationratatively unlikely. If reflective noetic
knowledge had influenced distance orientation ipdtiment 2, then the distance orientation
scores of self-induced relief should have diffefesim classically associated relief: Self-
induced relief would have activated avoidance imiation in the reflective system, which
would have alleviated the approach distance orii@maA crucial experiment to examine this
possibility could compare a situation with an aetewoidance goal to a situation without an
avoidance goal—basically, the effects of certairsue uncertain relief on distance orientation
(similar to Experiments 6 and 7). These data aveielver, not currently available, so it is too

early to make a decisive conclusion.

Implications for valence theories.What do the current findings mean for the other
studies supporting valence theories? They imply ¥adence theories are valid, but only for
some of the examined behaviors. It is not by chdinaevalence theories are mostly proposed
by researchers that work in neuropsychology or awteinterested in implicit processes, as
their predictions hold true for basic behaviorakptations that are mediated by impulsive
low-level processes. “Hope = relief” (Gray, 1987 2@8) is only true for low-level approach

avoidance motivation. The studies cited in the Thesection can be interpreted in this light.

Other issues are left open by the present findikgst, the present model does not
explain the source of the positive valence in taeklvard-conditioning studies mentioned in
the theory section (e.g., Cole & Miller, 1999; Gee& James, 1981). It is possible that the
positive valence after negative stimulation is &eotinstantiation of relief (e.g., Lazarus,
1991), possibly caused by an opponent-process mischa(e.g., Solomon, 1980).
Interestingly, however, in the studies by Andreaita colleagues (2010), positive relief did
not lead to positive affect, but only a reductidntloe aversive startle reflex. These studies

underline the importance of timing and sequentideoin conditioning studies: For example,
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evaluative backward conditioning effects are smatl@n forward conditioning effects (De
Houwer et al., 2001).

Second, it is unclear how the present findingsteela relief effects on instrumental
behaviors. The present reasoning does not exptaindistance orientation could have caused
the reduction of aversive responses or the increasgpetitive responses (e.g., Dickinson,
1977; Dickinson & Pearce, 1977). One possibilityhat in these experiments, the positive
affect of relief not only influenced the impulsivistance orientation, but also led to the
activation of approach goals. According to the RBtrack & Deutsch, 2004), this could only
happen when there is no other active (avoidancal)-gioe., when the relief state is certain
(see Experiments 6 and 7). Further, this effectuhoccur only when motivation and ability
to engage in reflective processing are both hige=sivhen no other tasks or needs are active.
Further empirical work may shed light on this hyyests.

Alternative explanations for the distance orientaton effects. There are several
alternative explanations of the current effect:i®etlicits an approach distance orientation.
One possibility is that the distance orientatioramge, the manikin task (e.g., De Houwer et
al., 2001), partially tapped goal activation, ahdg activation in the reflective system. This
would imply that the manikin task not only assesse@ulsive distance orientation. The
recently developed theory of event coding (TEC,. ekEder & Klauer, 2007; Eder &
Rothermund, 2008) could explain these effects enntlanikin task. According to the TEC,
any feature of a task that matches to another featti that task can facilitate the task’s
execution. This feature does not necessarily havbeet affective in nature. In the present
experiments, the task feature could be the goabfwoach or avoid (move toward or away
from) the CS. A goal to approach the stimulus wouktch either the relief stimulus’ positive

valence or the end-point of the avoidance goalptigtive relief state.

Does this alternative explanation threaten theraktenets of the current work? In the
present experiments, participants were instruaegpproach (move toward) vs. avoid (move
away) the fear and relief stimuli. The match betw#®e approach instruction and the relief
stimulus’ positive valence or the anticipated felbetcome could indeed have led to the
facilitation of this movement. This could be indagent from the actual movement—toward
or away from the relief stimulus. Kriegimeyer aralleagues (2010), however, found that the
manikin task assessepecificmotivational orientations (distance orientation®)is point is
important, because in their studies, goal instamgtialso enhanced the effect. Yet, they did

not explain all of their effects: There was a basitivational effect of stimulus valence on
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distance orientatiorindependentof the instructions given. So, although the akére
explanation cannot be completely ruled out at tloenent, it is unlikely to account for our
findings by itself. Therefore, it is reasonablectmclude that there is at least some degree of
motivational congruence in the present experimeftsther research may overcome this

confound by explicitly manipulating goal instruaim

A second alternative explanation for the currentli&s is that distance orientation is
driven by the avoidance elicited by fear stimudither than the approach orientation elicited
by relief. It could be, then, that the relief stimelicited a weaker avoidance distance
orientation than the fear stimuli, with no approamtientation involved. The problem of
arbitrary metrics (e.g., Blanton & Jaccard, 200éjtains to the manikin task and all similar
tasks. Blanton, Jaccard, Christie, and Gonzale@gR@iscussed the Implicit Association Test
(IAT, Greenwald et al., 1998) intensively. They wleal that the IAT effect is a relative
measure: Thabsolutevalue of IAT effects cannot be interpreted withamty reference to
other values. For instance, the IAT does not saythamy about the absolute amount of
implicit prejudice. It can only be interpreted asetative measure, for instance some people
have stronger prejudicial associations than othEns. same argument can be made for the
distance orientation task of the present experimdhtould be the case that relief elicits an
approach distance orientation (as predicted), aroiild be the case that fear elicits an

avoidance orientation and relief does not elicit arientation.

How can the arbitrary metrics problem be dealt wiggarding the present
experiments? There are at least two ways of sol#inQne could use a neutral comparison
stimulus in order to correct the distance orientatindices for baseline activation. This
procedure has been employed, for instance, in fifectze priming paradigm (e.g.,
Sanbonmatsu, Posavac, Vanous, Ho, & Fazio, 2003WeMer, this procedure would create
new problems if applied to a conditioning paradidihat would a neutral stimulus look like?
It could be a stimulus that has not been showménl@éarning phase at all. It could also be a
stimulus that predicted the negative US only in 50Rthe cases. In both cases, due to the
novelty of the neutral stimulus, it could attracomm attention than the CS and thus be
associated with changed valence and a changednchstarientation (e.g., Fenske &
Raymond, 2006; Ohman et al., 2001; Ohman, Lundo&i&steves, 2001; Raymond, Fenske,
& Tavassoli, 2003). In the second case, given thasicbloss aversion in humans (e.g.,

Kahneman & Tversky, 1979, 1981), it could still heerpreted as a fear stimulus. This
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interpretation could lead to a subjective overestiom of the US prediction despite the

objective 50% contingency.

Alternatively, one could use a version of the manikask that uses only one
evaluative category (similar to the extrinsic affee Simon task, EAST, De Houwer, 2003b)
or that uses only one stimulus category (similarsitagle-target and single-category IAT
versions, e.g., Bluemke & Friese, 2008; Karpinskstinman, 2006). The EAST-like version
would assess only one of the two approach avoiddimensions in a given trial block, for
instance, only approach toward the relief stimubisigle-target or single-category manikin
tasks could assess the distance orientation of @mdystimulus category, for instance of the
relief stimulus. If one combined both approaches could estimate the independence of
approach and avoidance. Further, one could getlgbsealues of approach avoidance for
each stimulus category. This procedure seems pigniand could clarify the specific
contributions of approach and avoidance. More rebeia needed here to rule out the second
alternative explanation—that the effects in therentr studies were caused by the avoidance

distance orientation of fear rather than the apgralstance orientation of relief.

Third, the present studies used a within-subjeetsigths examining US expectancy
ratings, valence (online joystick measure or AM#)J distance orientation (manikin task). In
all experiments, participants first completed tlenteagency rating and then the DV. In
addition, in Experiment 2, participants first coeteld the distance orientation task and then
the joystick valence rating; in Experiment 3, pap@ants completed first the AMP and then
the distance orientation task. Thus, in all thr@peeiments, it could have been that the
completion of the contingency rating increased ipigdnts’ attention toward the US non-
occurrence and toward the resulting positive vaeri€ so, the manipulation check (in
addition, the AMP in Experiment 3) could have cau#®e effects on the DV (for a similar
discussion of how a manipulation check can caufextsfin the ease-of-retrieval heuristic,
see Kihnen, 2010).

The within-subjects design is, however, not a poblfor the hypotheses regarding
impulsive distance orientation. Recall that reBghositive valence was predicted to cause the
effects on the distance orientation task. It washypothesized that this influence would be
unconscious (e.g., Winkielman, Berridge, & Wilbarg2005a, 2005b). This leads to an
interesting question, however: How automatic (unmawaefficient, unintentional and
uncontrolled, Bargh, 1994) is the impulsive disgmcientation? As a first step towards an

answer, De Houwer and colleagues (e.g., De Hou@j¥3a; De Houwer & Moors, 2007;
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Moors & De Houwer, 2006) proposed that automaticéyg to be specified. A process may be
automatic only in a certain sense, for instanceay be fast (efficient), but intentional (e.qg.,
as in negation, Deutsch et al., 2009). Recent relsehy Krieglmeyer and colleagues
(Kriegimeyer & Deutsch, in prep.; Kriegimeyer et,&010) examined this question with
respect to distance orientation as measured via nta@ikin task. They manipulated
intentionality and response windows (i.e., timirggid found compatibility between valence
and approach avoidance even when ther was no imtetet approach or avoid the stimulus
(because participants intended to evaluate thergedimal properties of the stimulus instead).
The authors also found compatibility when partioggahad little time to process the target
(less than 1000 ms). These studies indicated thptilsive distance orientation can occur
under conditions that allow for automatic proceg®nly. It is not clear, however, if distance
orientation also fulfills other automaticity crii@rsuch as unconsciousness, effectiveness, or
controllability (Bargh, 1994; De Houwer, 2003a).rfher research is needed to determine
which other automaticity criteria distance orieitiatmeets.

Implications for Research on Reflective Processes

Relief elicits an avoidance goal orientationThe present experiments are the first to
investigate the connection between goal orientadiod relief. They demonstrate that relief
can cause an avoidance goal orientation (aversiaeig Lang’s terms, e.g., Lang, 1995). In
contrast with other accounts—called goal theomethe Theory section—the present studies
specify the conditions under which this effect agpe First, when the relief state is self-
induced, in that means the individual herself cauke relief state through her own behavior,

and second, when the relief state that she casisebjectively uncertain.

It is important to note that these studies diffent other studies on relief that used the
backward conditioning paradigm (e.g., Andreattalet2010; cf. Tanimoto et al., 2004). In
those studies, backward-conditioned CS+ (fear stimuere explicitly rated as more
negative, due to their contingency with the negatiyS. On a basic physiological level,
however, the stimuli alleviated the startle reflfargnitude—an approach reaction. This may
be an instance of a physiological opponent prooesthe impulsive level (e.g., Solomon,
1980; Siegel & Siegel, 1949), which the RIM couldegrate into the impulsive system
(Strack & Deutsch, 2004). Importantly, this findipes not help to clarify the current

research question on two issues.
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First, the cited studies leave the reflective gma&ntation open: They only assessed
direct ratings of the stimuli. The current studiéswever, found a dissociation between
valence (assessed via the joystick online ratind #re AMP) and the goal orientation
(avoidance goal) under certain circumstances. Tdued, orientation cannot be derived simply
from the directly rated valence. Second, the Anttlieand colleagues’ (2010) study leaves
open the question of a dissociation between theulsnge and reflective processes of
positively-valenced relief stimuli, because theyestigate negatively-valenced stimuli. The

present studies provide the first conclusive ewigaregarding this question.

Implications for goal theories. The present studies on goal orientation (Experisen
5 to 7) partially verify the predictions made by tijoal theorists (e.g., Carver, 2001; Higgins,
1997). One can conclude that the goal theoriesvalid, but only for part of the included
measures. Two moderators are important for the gaanhtation: Is there an active goal (e.qg.,
behavioral goal)? Is the attainment of the encedlagre: relief) uncertain? Only when both
guestions can be answered affirmatively, will fedikcit an avoidance goal orientation. These
gualifications are the first empirically-based dficdtions to the general idea that relief is an
avoidance process emotion (e.g., Higgins, 1997y&aP001). RFT and Carver’s theory will
have to be qualified to incorporate these findiragal take greater care to specify the

conditions under which their predictions are valid.

What else do the current studies imply for futurel®s on goal theories? The present
results indicate that future research should tak@ account whether the situation is suited to
elicit goals or not. The study by Carver (2009, iimstance, did not control whether the
participants imagined that they could control tregative situation. Imagining control is
likely in scenario 2 and 3, as compared to scesati@nd 4 (scenarios 2 and 3 employed
situations which offer the opportunity to, e.g.nraway or cognitively disengage from the
fearful situation). For the scenarios that allowtiggpants to actively control the negative
situation, the theoretical framework presented Mhis tdissertation predicts a stronger
correlation between relief sensitivity and BIS sg#h. The same critique applies to
conditioning studies: They should take into accatetwhole laboratory situation, including
the strength of avoidance goals. It could be, igtance, that the studies by Grillon and Ameli
(2001) elicited not only fear of negative stimubaitj but also a goal to control this stimulation.
The same argument can be made for the studiesfety simuli in phobias (e.g., Salkovskis
et al., 1999; Sloan & Telch, 2002) and persuasiodiss (e.g., Rossiter & Thornton, 2004).
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In addition, the present studies do not clearlyl@rpthe phenomenon of coasting by
positive affect (Carver, 2009). This phenomenoraigthe counterintuitive prediction that
positive affect reduces an approach goal oriemtafidhis reasoning leads to a basic issue:
Following Carver (e.g., 2001) and Higgins (e.g.971p affect is a second-order phenomenon.
The goal and behavior come first, followed by affée contrast, the RIM (Strack & Deutsch,
2004) proposes that both goals (in the reflectiystesn) and affect (mainly in the impulsive
system) may work in parallel. Following the RIM, stiove affect, via the activation of
positive concepts in the impulsive system, couldage approach goal pursuit. However, if
the present goal is fulfilled, then this goal wilbt be pursued anymore. In this case, the
activation of positive concepts in the impulsivetsyn could lead to a search for and finally
adoption of new approach goals. Interestingly, issith the tradition of Fredrickson’s (1998)
broaden-and-build theory found evidence for thesaidPositive emotions lead to a broadening
and adoption of new approach goals. Recent reséasthguishes different positive affective
states along their approach avoidance orientaGale and Harmon-Jones (2008) found that
pre-goal positive affect is more connected to gor@gch orientation than post-goal positive
affect. The current studies, however, contradict firoposition. In contrary to Gable and
Harmon-Jones’ predictions, | have found a stroray&idance goal orientation for the active
goal than for the situation without an active géalrther research will have to integrate these

conflicting findings.

In general, goal theorists could argue that thesgare experiments do not tell a lot
about their theories. In their view, one importardderator for relief and approach avoidance
is the time situation when approach avoidance iaswmed: Is relief assessed before or after
relief developed? Because in their view, goals gulecaffect (see above), Carver (e.g., 2001)
and Higgins (e.g., 1997) could argue that onlyaditins when relief is not yet developed
involve avoidance goals. Hence their theories donmake predictions for the situation after
relief has developed, and are not affected by tmeent research. However, the present
studies used a methodology that assessed exaetltdte before relief occurred. Remember
that—within trial—all studies assessed the approaobidance orientations before the US
actually occurred or did not occur. Using this noeththe goal that leads to relief (goal theory
view) could be assessed. If the timing (beforeafter relief) is the only important factor
influencing approach avoidance, then all pre-redi@al measurements should have indicated
an avoidance goal. This, however, was not foundhe current studies. As indicated by
Experiments 6 and 7, the goal theories predicteomrcarrect if relief is processed by the
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reflective system—and if relief is not certain. Hoxer, as indicated by Experiment 5, the
goal theories prediction is not correct when relgeprocessed by the impulsive system that
does not entail goals. In addition, a strict intetation of “before” vs. “after” relief could
mean that Experiments 6 and 7, too, used post-reiieations, because relief had been
elicited before the goal assessment, in the legrmials. In this view all present experiments
used post-relief states and some of them—whenfreles processed by the reflective
system—found avoidance goals. So the current ddiaate that the most important factor is
not timing—before versus after relief occurred—Iutis the psychological system that
processes the relief stimuli. Only when taking iabzcount which system processed relief, can

the current data be explained.

Finally, the current results suggest that futureeaech account for the level of
approach avoidance that is being assessed. Fanagstit is likely that the startle reflex
functions on an impulsive level of processing (elgng, 1995). It is, however, not clear if
the BIS and BAS questionnaires (e.g., Carver & /hit994) assess impulsive distance
orientation or reflective goal orientation. Althdu@arver and Scheier’s theory (e.g., 1990)
suggests the latter, Carver recently argued th&tdld BAS were located in a lower-level
system (Carver et al., 2009). Thus, it may be thatstudies by Migo and colleagues (2006)
and the study by Carver (2009) measured the impuidistance orientation level. A similar
argument can be made about studies in the RFTitnaqHiggins, 1997). Studies using tonic
or phasic muscle contraction to elicit approachwwidance orientations (e.g., Foerster, 2003;
Foerster et al., 2006) found specific relationsmMeein muscle extension and avoidance goal
strength. It may be that the muscle contractiomiyaiffects behavioral levels, i.e. impulsive
distance orientation. As the studies by Foerstdrahers show, however, this manipulation
may also affect the reflective level: It elicitsoadance goals. Again, it is not yet clear how

these manipulations affect different psychologmalcessing systems.

Implications for research on automatic goal pursuit The present research has
implications for recent research on automatic gnakuit. The present studies demonstrate
that the manipulation of distance orientation dad mfluence goal orientation. This means
that distance orientation—influenced also by clzbi associated relief—is separate from
the goal orientation. These results contradictcérgral hypothesis of automatic goal pursuit.
For instance, Aarts and colleagues subliminallyned valence concepts and presented them
together with behavioral concepts (e.g., Aartd.e2807; Custers & Aarts, 2005, 2007). They

found that the behaviors that had been presentpethier with positive words were valued
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higher and executed longer than the ones preséogether with negative or neutral words.
They interpreted this and similar findings as ursmous goal activation (to fulfill the specific

behavior) by the presentation of the valence cascép line with the theory proposed herein,
one could interpret these findings as approachhtaimn toward these behavioral concepts,
without active goals. Each different theory woutégict different outcomes if one replicated
the cited studies with uncertain self-induced felié these stimuli elicited an approach

reaction, then this finding would support the thyedescribed in this thesis; if they elicited an

avoidance reaction, then this finding would suppaits’ account.

Alternative explanations for the goal orientation éects. Some alternative accounts
for the goal orientation effects are discussedhénfollowing paragraphs. First, paralleling the
first critique of the distance orientation, it cdube that no goals were active in the self-
induced relief situation. The “goal task” may netve measured goals at all. Where then did
the participant’s behavior (pressing the space bame from, if not from an active goal?
According to the three accounts in the followinggapiaphs, impulsive processes may have
caused the goal task effects: Operant conditionavgJuative coding, and implementation

intentions.

Operant conditioning. It could be that the relishsilus functioned as an occasion
setter in a simple learning mechanism (for morehaman occasion setting learning, see
Baeyens, Vansteenwegen, Hermans, Vervliet, & Eed®®1; Dibbets, Maes, & Vossen,
2002). The certain relief state could have deatdtVareflective goal orientation. The
impulsive system may “have taken over” (Strack &iBeh, 2004, p. 238), thus mimicking
reflective goal pursuit. If this reasoning is catrehen participants pressed the space bar not
in order to control the US, but because they aasettipressing the space bar (a behavioral
schema) with relief. This explanation is reasonaen that participants experienced relief
when they saw the self-induced relief stimulus loa $creen. If so, then this process could
have taken place completely in the impulsive systelowever, this alternative account
cannot explain the goal task difference betweetareand uncertain self-induced relief. The
certainty of reaching relief could determine theagsative strength, which could strengthen
the association to the certain relief stimulussdf then certain relief should have had more
positive valence than uncertain relief. This, hogrewas not found in the data (Experiments
6 and 7). One could still argue that this null-fnglwas due to the insensitivity of the affect
measure—however, the AMP has proven a sensitivengal measure (e.g. Deutsch et al.,
2009).

109



Evaluative coding. If one assumes—contra the ptedaa—that certain relief is more
positive than uncertain relief, then one could egaluative coding to explain the goal task
effects (e.g., Eder & Klauer, 2007; Eder & Rothenthu2008). One could argue that the
valence of the task (gaining points implying postivalence, not losing points implying
negative valence) specifically fit the concrete dabr (moving towards vs. moving away
from the stimuli). This would lead to shorter RT® tertain relief on gaining-points trials
than on losing-points trials, which would be inteted as a stronger approach goal for certain
relief. This account would imply that goal taskeets are not specific to the reflective goal
level, but rather work on a more general basis é@we). This account, however, does not
explain the full pattern of the present resultsthis reasoning were correct, then relief’'s
positive valence would correspond to the focushef task trials (e.g., positive aspect of
gaining-points trial). Experiment 5 showed thatsslaally associated relief was significantly
more positive than fear. This means that relief kdhave caused shorter RTs on gaining-
points trials than on losing-points trials. In Expgent 5, however, there was no difference

between classically associated relief and featlfergoal task.

Implementation intentions. This theory could acdofor the goal task difference
between certain and uncertain relief. It could bat the space bar pressing behavior was
caused by an implementation intention, i.e. annindb@ to execute the behavior later, in a
situation with approbiate circumstances (e.g., @itter, 1999; Gollwitzer & Brandtstatter,
1997). The implementation intention in the goaktesuld have been then: “If you can gain
points, then move the manikin towards the geomdigicre” and vice versa. In addition, it
could have been that the implementation intentioength was dependent on certainty: The
less certain self-induced relief, the weaker thpl@mentation intention, and thus the stronger
the reflective component, i.e. the avoidance goakantrol the negative US. Thus, the
stronger avoidance goal could have led to the ptassults (Experiments 6 and 7).—With
the present data, the implementation intentionangtion cannot be rejected. It could indeed
be that the implementation intention in the imprdssystem simulated the reflective goal
(e.g., Strack & Deutsch, 2004, p. 230f.). If sowkwer, then the goal task worked: The
stronger reflective component implies that strormeyidance goals were active. And this is,
of course, what the theoretically derived hypotsgeedicted.

Second, the arbitrary metrics critique can be alsmle for goal task effects (see
section on arbitrary metrics and distance orieomatibove). It is not clear whether the goal

task effects indicate stronger avoidance or weakpproach. This could lead to
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misinterpretations of the goal task difference lestw certain and uncertain relief. According
to the present reasoning, certain relief is coretett a stronger avoidance goal than uncertain
relief. Given the arbitrary metric of the goal taskcould be the case that this difference
reflects a stronger approach goal for the uncentelief than for the certain relief. Is this

interpretation plausible?

It is plausible because the relief situation usedhie present experiments involves
certainty and decision making. A rich traditiontie decision making literature indicates that
judgments individuals make are often biased—th¢andy effect as described by prospect
theory being very prominent (Allais, 1953; Kahnemé&n Tversky, 1979; Tversky &
Kahneman, 1981; cf. Cohen, Jaffray, & Said, 198@g&, MacDonald, Battalio, White, &
Green, 1986; Shafir, Reich, Tsur, Erev, & LotemP&0Stanovich & West, 2008). The
certainty effect basically states that people prééve higher value to) options that occur
with a subjective probability of 100% compared faiions that are less probable. This is true
even if the (standard) expected utility of bothiops is the same. Importantly, in the loss
domain (as operationalized by an aversive condiigpprocedure), prospect theory predicts a
convex value curve. In regions near absolute cdptasmall changes on the probability scale
will elicit disproportionally strong value changés.regions far away from absolute certainty,
the same small probability changes will elicit dggportionately lower value changes (e.g.,
Cohen et al., 1987; L’'Haridon, 2009; Sasaki & Kdna2005; Schoemaker & Kunreuther,
1979). Applied to relief, one can predict that slubjective certainty to reach relief influences
the value of relief options. States with a subyesyi certain relief outcome (100%) are
represented with a relatively higher value thartestavith a less certain outcome. This
difference should be even found when the expediéiies are the same. One could predict
that this “over-valuing” influences the goal oriatibn in the reflective system. The certain
relief could elicit a disproportionately stronggupaoach goal than the slightly less certain

relief. Within the present experiments, this alédive explanation cannot be ruled out.

Again, a modified task version could offer a salatifor this problem. As discussed
for the distance orientation task (see above),cmudd construct a task that assesses only one
of the two criteria dimensions (approach goal w&i@ance goal). This modified goal task
could indicate whether the effects are driven by atenuated approach goal or by a
strengthened avoidance goal. Alternatively, onelcdcanvestigate appetitive states (e.g.,
appetitive conditioning). One could compare behalicoptions that certainly (100%

contingency) lead to positive approach states,(gg) with uncertain behavioral options.
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The alternative explanations make different preoist about their goal orientation. If the
alternative prospect theory interpretation is actrehen certain joy stimuli will elicit a
stronger approach goal (parallel to the avoidaraad gituation for relief). If, however, the
goal deactivation interpretation endorsed in thssettation is correct, then uncertain joy
stimuli will elicit a stronger approach goal thdretcertain joy stimulus. Further research is
needed to clarify this issue, preferably with measuhat are less arbitrary than the goal

orientation measure used in the present experiments

Third, there are some specific issues regardingnéve goal task. One could ask about
the underlying mechanism of the task: What psydjiold mechanisms lead to the goal task
effects? So far, only speculation is possible.duase that participants’ attention is guided
towards the positive versus negative end statdsinvgach goal task trial. So, for instance,
when completing a not-losing-points-trial, the mapnt concentrates on the end state—
losing points—and builds an intention to avoid thred state. Two alternative accounts are

conceivable: recoding and regulatory fit (HiggiaeO0).

Recoding. It could be that participants try to atigely simplify the task by reducing

its complexity. This is certainly possible in theegent task. The present experiments used a
blocked design. Each block fixed the assignmertotdr to gain versus lose points (and also
to the approach avoidance movement). Participanikldhave recoded, for example, the gain
point trials as “blue = positive (gain points)’ais (for a similar argument based on figure-
ground reasoning for the IAT, see Rothermund & Wemt2004). To make this recoding
more difficult for participants, the present stidimcluded the behavioral dimension of
moving the manikin either towards or away from stienulus. However, approach avoidance
behavior itself is a meaningful psychological disien (e.g., Krieglmeyer et al., 2010), so
this procedure made the task unnecessarily com@ee. could argue, however, that this
complexity made the task a goal task: Without thditeonal complexity, the task would have
been much simpler and no task-specific goals whale been induced. And indeed, some
own preliminary studies with a goal task versiothwut the approach avoidance behavior—a
version in which participants press a right ancefa key instead of moving a manikin—
indicate that this reasoning is correct. With tmedified goal task, classically associated
relief, too, shows a stronger “approach goal” thear. This means that with this simpler
version, recoding “gaining points” as positive dimdt losing points” as negative is much
simpler. This version is a variant of the affectpreming paradigm (e.g., Fazio et al., 1986).

The instructions for participants would be, fortarge: Push right if the stimulus is positive
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(if you can gain points) and push left if the stloauis negative (if you can lose points). How
to deal with this problem in such a task? The taskd, for instance, change the assignment
of the color to the gaining- vs. losing-points infation trial by trial. A similar procedure has
been proposed as a recoding-free version of the KAg., Gast & Rothermund, 2010;
Rothermund, Teige-Mocigemba, Gast, & Wentura, 20@)ture research will have to

investigate these complex questions.

Regulatory fit theory. Studies by Markman, Madd@«orthy, and Baldwin (2007) on
concept learning showed an interactive effect glitaory focus and task reward structure on
the amount of explicit processing. When there vilaketween person and task (for instance,
the participant was promotion focus oriented, dreltask included a positive reward for the
participant), then participants relied more on &iplconscious hypothesis-testing strategies.
Compatibility between task and person caused strorgdlective processing. When there was
no fit (for instance, the participant was prevemtiocus oriented and the task included a
positive reward), then participants relied moreraplicit strategies. Incompatibility between
task and person caused less reflective procesdgsyming that the current studies induced a
situational avoidance goal (prevention focus) amther assuming that reflective processes
are slower than impulsive processes (e.g., StradRefitsch, 2004), one could explain the
current data. As avoidance goals are compatible mot-losing-points trials, there should be
higher RTs in these trials than in the incompatténing-points trials. Thus, an avoidance
goal would produce a higher approach goal indethéngoal task. The current findings—of
stronger avoidance goals for uncertain relief—woinhgly that uncertain relief produces a
stronger approach goal (or weaker avoidance gbalj tertain relief. This result, however, is

very unlikely, given the aversive nature of theditioning paradigm.

How Many Levels of Approach Avoidance?

One important lesson learned from the current expats is the distinction between
different levels of approach and avoidance. Currorizing discusses the distinction
between two levels, following a more general manfebehavior (Strack & Deutsch, 2004).
However, there may be even more levels than tweBtance, there could be three levels of
approach avoidance that have to be separatedctntifiere is evidence that one can further
split the level that is called distance orientation this dissertation. Krieglmeyer and
colleagues (in prep.) found systematic differerfoetsveen basic distance orientation—called
immediate distance changeand a more elaborate distance orientation—caildoate

distance changeWhereas immediate distance change concerns diedavioral activation,
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ultimate distance change concerns longer-termedardie change including detours,

bypassing obstacles, etc. Ultimate distance ofientais dependent on intentions and

processing time, whereas immediate distance otientdoes not depend on intentions and is
not greatly affected by reaction time windows.slt however, unclear how ultimate distance
change (Kriegimeyer et al., in prep.) relates talgarientation (this thesis). The relation

between the two would become apparent when goatistaince orientation dissociate, as in
the case of anger (approach goal and avoidanandesrientation) or relief (avoidance goal
and approach distance orientation). Based on therdufindings, one can make predictions
for the relief situation: If ultimate distance clganis part of distance orientation, then relief
should elicit an approach ultimate distance origoa If this is the case, then one will have to
split up the concept of distance orientation i@ tifferent aspects: an immediate and an
ultimate distance change aspect. If ultimate degachange is, however, part of the goal
orientation, then (uncertain self-induced) relibbsld elicit an avoidance ultimate distance

orientation. Future research may elucidate theseets

Implications for Applied Research

The present findings also have implications foreotfields beyond basic research on
motivation and emotion. One especially importargliggtion is clinical research on pain and
pain relief. Although it is yet unclear how painnsation relates to unpleasantness (e.g.,
negative emotions, Price, Hirsh, & Robinson, 20@%, present findings provide insights into

pain patients’ motivation.

So far, psychological research on pain has examihedfactors and processes
underlying placebo analgesia. Placebo analgesihesfinding that pain patients do not
experience pain anymore—in the absence of any plogscal agent, such as medication.
Recent studies on placebo analgesia show thatgherithe expectancy of pain relief and the
stronger the desire for relief, the less pain pasideel (e.g., Colloca, Lopiano, Lanotte, &
Benedetti, 2004; Price, Harkins, & Baker, 1987;ceret al., 1999; Vase, Riley, & Price,
2002; Vase, Robinson, Verne, & Price, 2005). Reddyi little research has examined the
motivational bases of such effects (for an exceptsge Seymour et al., 2005). However, the
current studies demonstrate that motivational fadb@ve an important influence on behavior
controlling negative stimulation. Thus, one coufiplg the current findings to pain relief.
Especially if pain and pain relief has been expexeel several times already (pain memory,
e.g., Bryant, 1993; Sandkuhler, 2000), then théofwhg would be expected: Even if pain

treatment would significantly reduce pain and tlalisit positive relief, it would still be
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connected to an avoidance goal. Only when therg ssibjective 100% certainty that the
treatment can eliminate pain, can there be an apprgoal. Assuming that one goal of pain
treatment is so that the patients can live posltixes and be open to positive opportunities, it
is important to eliminate pain as completely asspgs. Given the high prevalence of chronic
pain (approximately 19 % in Europe, see Breivik]I€f Ventafridda, Cohen, & Gallacher,
2006), the avoidance of pain chronification shoblel one of the major goals of pain
treatment. If the initial pain can be eliminatediwa certain treatment (e.g., medication at
least for a specific time period, then the relefeatment association can be learned and thus
lead to an approach goal orientation. This appragai orientation would redirect attention
to more positive situations. Attention to positatenuli will, in turn, additionally reduce pain
(e.g., Price et al., 2009). The present studies that only clear up theoretical issues about
levels of approach avoidance and relief, but aiéorin attempts to build a more fulfilling life

for individuals who seek the absence of the negatiwho seek relief.

Conclusion

The thesis started with one novel—Saturday (McEv2&®6)—and one question: Is
relief related to approach or to avoidance? | haveewed two classes of theories relevant for
this question, named valence and goal theories. r¥dkevalence theories stress the
importance of affective valence for approach avega goal theories stress the importance of
goals for approach avoidance. Hence, both cladstseories make different predictions for
relief: Valence theories predict an approach oaeon for relief, and goal theories predict an
avoidance orientation for relief. Interestingly egb, the review of the empirical evidence
found support for both predictions. Therefore, Véngroposed that both accounts are valid,
but only to some degree. Based on the Reflectiyailgive Model of behavior (RIM, Strack
& Deutsch, 2004), | have made the following pradits: The valence theorists’ prediction is
correct on an impulsive distance orientation |gvelief is related to approach), and the goal
theorists’ prediction is correct on a reflectiveabmrientation level (relief is related to
avoidance). | have found evidence for both predingiin a series of experiments. All
experiments used an aversive conditioning paradigan allows creating phasic affective
states, relief. Based on the findings, | have dised their implications on general theories on
affect, conditioning and approach avoidance. Acdocgrdo my data, both classes of theories
on approach avoidance, valence and goal theorée® to be modified to integrate the new
findings. They do tell a story, but their stories anly half-true. However, apart from basic
research in laboratories, | think that the curfemdings also tell us something about life. As
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life in the 2% century is highly affected by fear—fear of tersbracts, fear of diseases, fear of
economic loss—it is important to look at the “opp@®f fear”, to look at relief. Only if we
know how relief can be attained and how it affegscan we deal with this fear and open up

ourselves to the positive things in life.
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Experiment 1

Instructions and scales.

Consent.

Lieber Teilnehmer,

vielen Dank, dass Sie sich bereit erklart haben, an unserem Versuch
teilzunehmen.

Es geht darin darum, wie das Gedachtnis von Gerauschen
beeinflusst wird.

Dafir wird es nétig sein, dass Sie sich mehrmals Gerausche
anhoren, die unangenehm sind. Sie werden nicht schmerzhaft oder
schadigend sein, allerdings unangenehm.

Mochten Sie an diesem Versuch teilnehmen?

Falls ja, klicken Sie bitte auf den ,Ja"-Button.

Falls nein, rufen Sie bitte den Versuchsleiter

US pretest.
Im Folgenden werden Sie das unangenehme Gerausa

Nachdem Sie es gehort haben, geben Sie bitte an,ewsehr unangenehm Sie ¢

empfinden.
Bitte nutzen Sie dafur digkala von
-3 sehr unangenehm bic
3 sehr angenehn
Setzen Sie nun bitte dikopfhérer auf.
Weiter mit Leertaste

[US presentation]
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Wie angenehm bzw. unangenehm empfinden Sie diesgsu&ch? Bitte klicken Sie

auf der Skala an:

-3 -2 -1 0 1 2 3
sehr sehr
unangenehm angenehm

Habituation phase.
Im Folgenden sehen Sie Umrisse verschiedener gasofetr Figuren.

Fur die nachfolgende Gedachtnisaufgabe ist es igichti wissenwie Sie diese Figuren
bewerten also ob Sie sie positiv oder negativ und ob $teasifregend oder beruhigend

finden.

Bitte bewerten Sie jede einzelne Figur auf der jeweils senstehenden SkalaGeben Sie

dazu die entsprechende Zahl tber die Tastatur ein.

Achtung: die Skalen wechseln von Durchgang zu Durchgangtte beachten Sie die
Beschriftungen am Rand!

Los geht es mit Leertaste.

Scale pleasantness.

1 2 3 4 5 6 7 8 9

sehr sehr
unangenehm angenehm

Scale arousal.

1 2 3 4 5 6 7 8 9

sehr sehr
beruhigend aufregend
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Learning phase.

Nun zur Gedéachtnisaufgabe:

Im Folgenden werden lhnen die beiden bereits bekannten
geometrischen Formen gezeigt: entweder ein Quadrat oder ein
Dreieck.

Direkt mit einem der beiden Formen ertént das unangenehme
Gerausch.

Wenn die andere Form gezeigt wird, kdnnen Sie das Gerdusch mit
Ihrer eigenen Reaktion verhindern. Dies kdnnen Sie tun, indem Sie die
Leertaste mehrmals driicken, sobald die geometrische Form gezeigt
wird.

Sie sollen herausfinden, welche der beiden Formen das Gerausch

ankindigt und bei welcher der beiden Formen Sie das Gerdusch per
Leertastendruck verhindern kénnen.

Weiter mit der Leertaste.

Hier noch mal der Ablauf jedes einzelnen Durchgangs

1. X X X > bitte schauen Sie auf die Mitte des Bildschirms

2. Eine geometrische Form erscheint und bleibt fiir 3 Sekunden

3. Sobald die Formen da ist, ertént das Gerausch oder Sie kbnnen es
mit Leertaste verhindern.

Bitte geben Sie sich Mihe, die Zuordnung der geometrischen Formen
zum Gerausch zu erlernen:

Welche geometrische Form gibt an, dass das Gerausch e  rtont
und welche gibt an, dass das Gerdusch mit der Leertaste
verhinderbar ist?

Haben Sie hierzu Fragen?

Wenn nicht, setzen Sie bitte die Kopfhérer wieder auf.

Es geht los mit der Leertaste...
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Expectancy rating.
Nun ist Ihr Gedachtnis gefragt:

Bitte geben Sie jeweils an, wie hoch dMahrscheinlichkeit ist, dass dasinangenehme

Gerauschden gezeigten Figuren folgte.

Geben Sie dazu die Wahrscheinlichkeit in einer Zahl

0 = Gerausch wird definitiv nicht kommen  bis

100 = Gerausch wird definitiv kommen

Uber die Tastatur ein — das Feld zur Eingabe befisidh rechts unten.
Nach der Zahleneingabe driicken Sie bitte jedesdédtNTER-Taste.

Weiter mit der Leertaste...

Bitte geben Sie anyie hoch die Wahrscheinlichkeit fir das unangenehm&erausch war,

wenn Sie die abgebildete geometrische Form sehen

Zur Wiederholung:

Geben Sie dazu die Wahrscheinlichkeit in einer Zahl

0 = Gerausch wird definitiv nicht kommen  bis

100 = Geréausch wird definitiv kommen

Uber die Tastatur ein — das Feld zur Eingabe befisidh rechts unten.
Los geht es mit der Leertaste...

[participants filled in numbers, for each of thveat conditioned stimuli on a separate screen]
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Emotion rating.

Im Folgenden méchten wir wissen, was Sie fuhlennrw&ie die beiden geometrischen

Figuren sehen.

Hierfir sehen Sie immer eine der beiden geometisdhiguren und ein Wort, das einen

Gefiihlszustand beschreibt, auf dem Bildschirm.

Sie sollen angeben, wie stark Sie den beschrieb&adithlszustand erleben, wenn Sie die

geometrische Figur sehen.
Klicken Sie hierfur bitte auf das entsprechendel leelr Skala.

Los geht es mit der Leertaste...

1 2 3 4 5 6 7
Uberhaupt sehr

nicht stark

Demographic and control questions.

Zum Schluss noch ein paar allgemeine Fragen anV&ie:motiviert waren Sie bei

diesem Experiment?

1 2 3 4 5
Gar nicht sehr
motiviert motiviert

War lhre Sehkraft zum Zeitpunkt des Experimentsmabrbzw. durch Brille/Kontaktlinsen

normal?
1 2
Ja Nein

Experiment1-5



Haben Sie Probleme mit dem Gehor?

Nein Ja, namlich:

Wie gerduschempfindlich schatzen Sie sich ein? IDaBt, wie sehr stért Sie Larm oder

unangenehme Gerausche? Bitte klicken Sie an:

1 2 3 4 5 6 7 8 9

extrem gar nicht

gerauschempfindlich gerauschempfimdlic

lhr Geschlecht?

Weiblich Mannlich

lhr Alter?

Ist Deutsch lhre Muttersprache?
1 2

Ja Nein
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Welches Fach studieren Sie? Wahlen Sie bitte dgge@ption, die Ihr Fach am besten
beschreibt!

Options:

Mathematik — Physik - Chemie/Pharmazie — Biologiénfermatik — Jura - BWL/VWL —
Medizin — Sonderpéadagogik — Sprachen — Geschichteleres

In welchem Semester?

Die letzte Frage: Was denken Sie, was wir mit adiesersuch bezwecken? Was wollen wir
damit Ihrer Meinung nach zeigen? Hier ist Platzlfire Vermutungen und Ideen bezueglich

des Versuchs...

Damit ist dieses Experiment beendet. Vielen DamkHie Teilnahme!
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Stimuli.

Conditioned stimuli in test trials:
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Experiment 2

Instructions and scales.
Note: The instructions and scales not shown here wergichl to Experiment 1.
Practice manikin task.

Bei der folgenden Aufgabe bitten wir Sie, sich aiiter Figur so schnell wie moglich auf dem
Bildschirm zu bewegen. Sie kdnnen mit der Figurhnalsen laufen, wenn Sraehrmals auf
die Tastemit dem gelben Pfeilnach oben(auf dem Nummernblock) driicken. Nach unten

laufen Sie mit deanderen Tastemit dem gelben Pfeil nach unten

Die Figur erscheint entweder oben oder unten. tnvite erscheint entweder ein Kreis oder
ein Quadrat. Ihre Aufgabe besteht damit, der Figur auf den Kreis oder das Quadrat zu

oder davon wegzulaufen

Bitte weiter mit der Leertaste...

Bei diesem Durchgang gilt:

Wenn Sie einerKreis sehen, dann laufen Sie mit der Figwf den Kreis zu (vom Kreis

weq)

Wenn Sie eirQuadrat sehen, dann laufen Sie mit der Figom Quadrat weg (auf das

Quadrat zu).

Am Anfang eines jeden Durchgangs erscheint in digteMin Kreuz. Wenn Sie das Kreuz
sehen, dann driicken Sie die schwarze Taste zwist#reeiden Pfeiltasten und halten Sie
gedriickt. Nur dann erscheint auch die Figur. HaB8endiese Taste solange gedrickt, bis Sie

loslaufen kénnen.

Es ist wichtig, dass Sigo schnell wie méglichreagieren und dabé&eine Fehler machen!
Benutzen Sie flr alle drei Tastéammer denselben Finger(Zeigefinger). Das ist wichtig,

weil sonst die Reaktionszeiten verfalscht werden.
Weiter mit der Leertaste...

Experiment 2 - 1



Zur Wiederholung:

Wenn dasKreuz erscheint, halten Sie mit dedeigefinger die schwarze Taste so lange
gedriickt, bis die geometrische Form in der Mitte erscheddnn bewegen Sie die Figur

entweder
auf den Kreis zu (vom Kreis weg) oder
vom Quadrat weg (auf das Quadrat zu).

Bitte reagieren Sieo schnell wie mogliclund machen Sie dableeine Fehlef Benutzen Sie
fur alle drei Tastemrmmer denselben Finger(Zeigefinger).

Haben Sie dazu noch Fragen? Wenn nicht, geht esitater Leertaste...

Learning phase.
Im Folgenden werden lhnen drei geometrische Forgeerigt.

Nach manchendieser Formen hoéren Sie dasangenehme Gerauschnach manchen

nicht.

Ihre Aufgabe ist es nun, dabei festzusteligelche Formen das Gerausch anktindigeand
welche das Gerausch nicht ankindigerBitte merken Sie sich dies, da Sie nachher danach

gefragt werden.

Dabei sehen Sie manchmal auskei Formen gleichzeitig Diese sind dann wie in einer
Gleichung durch PLUS verbunden. Auch hinter dig&deichung” kann das unangenehme
Gerausch folgen. Auch hier ist es lhre Aufgabeziesellennhach welchen Kombinationen
das Gerausch folgt und nach welchen nicht. Die &ddige der Formen macht dabei keinen

Unterschied. Das PLUS wird auch angezeigt, wemreme Form gezeigt wird.

Weiter mit der Leertaste.

Allerdings haben Sie auch Einfluss darauyf ob das Gerdusch kommt oder nicht: Bei
manchen Formen die das Gerausch ankindigen, kénnen Siduesh einen Tastendruck

verhindern.
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Die Taste, die Sie dafiur driicken misseniistLeertaste.

Wenn Sie die Leertaste driicken, so lange die gemtie¢ Form angezeigt wird, wiri

manchen Féllen das Gerdusch nich¢rtonen.
Sie sollen weiterhin herausfinden, bei welcher geagtrischen Form dies der Fall ist.

Weiter mit der Leertaste...

Das heil3t:

Ihre Aufgabe ist es, auszuprobieren und herausterinvelche geometrische Form das
Gerausch ankundigt, und wenn es folgt, bei welcher FormSie das Gerausch durch

Dricken der Leertasteerhindern kdnnen undbei welcher nicht
Haben Sie dazu noch Fragen?

Wenn nicht, setzen Sie jetzt bitte depfhorer auf undlegen Sie Ihre nicht-dominante
Hand (bei Rechtshandern: die linke Hand) an die Legaste.

Es geht los mit der Leertaste.

Expectancy rating.
Nun ist Ihr Gedachtnis gefragt:

Bitte geben Sie jeweils an, wie hoch dMahrscheinlichkeit ist, dass dasinangenehme

Gerauschden gezeigten Figuren folgte.

Geben Sie dazu die Wahrscheinlichkeit in einer Zahl

0 = Gerausch wird definitiv nicht kommen  bis

100 = Gerausch wird definitiv kommen

Uber die Tastatur ein — das Feld zur Eingabe befisidh rechts unten.
Nach der Zahleneingabe driicken Sie bitte jedesdédtNTER-Taste.

Weiter mit der Leertaste...
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Zunachst geben Sie bitte awje hoch die Wahrscheinlichkeit fir das unangenehme

Gerausch war, wenn Sie die Leertaste nicht gedrickt haben.

Zur Wiederholung:

Geben Sie dazu die Wahrscheinlichkeit in einer Zahl

0 = Gerausch wird definitiv nicht kommen  bis

100 = Gerausch wird definitiv kommen

Uber die Tastatur ein — das Feld zur Eingabe befisidh rechts unten.
Los geht es mit der Leertaste...

[participants filled in numbers, for each of thedk conditioned stimuli on a separate screen|

Zunachst geben Sie bitte awje hoch die Wahrscheinlichkeit fur das unangenehme

Gerausch war, wenn Sie die Leertaste gedriickt haben.

Zur Wiederholung:

Geben Sie dazu die Wahrscheinlichkeit in einer Zahl

0 = Gerausch wird definitiv nicht kommen  bis

100 = Geréausch wird definitiv kommen

Uber die Tastatur ein — das Feld zur Eingabe befisidh rechts unten.
Los geht es mit der Leertaste...

[participants filled in numbers, for each of thedk conditioned stimuli on a separate screen|]
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Test manikin task.

Bei der folgenden Aufgabe bitten wir Sie wiedechsmit einer Figur so schnell wie mdglich
auf dem Bildschirm zu bewegen. Sie kbnnen wiededer Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit demelben Pfeil nach ober{auf dem Nummernblock) driicken.

Nach unten laufen Sie mit der andefleste mit dem gelben Pfeil nach unten

Die Figur erscheint wiederum entweder oben odegrunin der Mitte erscheint diesmal eine
der dreigeometrischen Formendie Sie bereits kennen gelernt haben. Ihre Alddadsteht

darin, mit der Figuauf die geometrische Form zu oder von ihr wegzulaeh.

Hier ist nun IhreErinnerung an das unangenehme Gerausch von vorhin wichtite ®eiter

mit der Leertaste...

Beim folgenden Durchgang gilt:

Wenn Sie eine geometrische Form sehen, dieGdgidusch ankindigt dann laufen Sie mit

der Figurauf die Form zu (von der Form weg)

Wenn Sie eine geometrische Form sehen, dieG#&usch nicht ankindigt dann laufen
Sie mit der Figurvon der Form weg (auf die Form zu) Dazu z&hlen auch die Durchgange,

bei denen Sie ddserausch verhindernkdnnen!

Wieder erscheint am Anfang jedes Durchgangs inMite ein Kreuz. Wenn Sie das Kreuz
sehen, dann dricken Sie die schwarze Taste unehHaié gedrickt, bis die Figur erscheint.

Halten Sie diese Taste solange gedruckt, bis Slauten kénnen.

Bitte reagieren Sie sschnell wie mdglich, ohne Fehler zu macherBenutzen Sie immer

denselben Zeigefinger. Weiter mit der Leertaste...
Zur Wiederholung:

Wenn dasKreuz erscheint, halten Sie mit dedeigefinger die schwarze Taste so lange
gedriickt, bis die geometrische Form in der Mitte erscherdnn bewegen Sie die Figur

entweder
auf die Form zu (von der Form weg), wenn Sie das Geisch ankindigt oder

von der Form weg (auf die Form zu), wenn Sie das @aisch nicht ankindigt.
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Bitte reagieren Siso schnell wie mogliclund machen Sie dablegine Fehlef Benutzen Sie

fur alle drei Tastemrmmer denselben Finger(Zeigefinger).

Nach der Bewegung der Figur werden Sie wieder laiaimen Formen d&Serdausch horen
bei anderen nicht und bei anderen kdnnen Sie edamtDriicken der Leertaste verhindern.

Haben Sie dazu noch Fragen? Wenn nicht, geht esitater Leertaste...

[participants fullfilled test trials]

Valence rating (joystick task).

Im folgenden Teil sollen Sie angeben, welche GefiBie empfinden, wenn Sie die

geometrischen Figuren sehen. Dies tun Sie mit dl@ystick.
Drucken Sie den Joystickon sich weg wenn Sienegative Gefiuihleempfinden;
ziehenSie den Joysticku sich heran wenn Sigoositive Gefuhleempfinden.

Je starker Sie positiver oder negative Gefiihle empfindigsto starkerund langer driicken

oder ziehen Sie den Joystick.
Haben Sie dazu noch Fragen? Wenn ja, stellen Siatse dem Versuchsleiter.
Wenn nicht, geht es los mit der Leertaste.

[participants fulfilled joystick affect rating]
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Stimuli.

Conditioned stimuliin test trials.

Practice stmuli in manikin practice trials

Manikin figures.

Type “Standing”:

Type “Walking”: . .
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Additional analyses.

Table A1

Means and Standard Deviations (in Parenthesed)etixpectancy Rating, Experiment 2

Stimulus Category

Expectancy Fear Classical Relief Self-Induced
_ Relief
Reaction
With reaction 78.48 (30.80) 8.95 (25.63) 25.59 £85%.
Without reaction 77.11 (33.45) 14.84 (30.03) 6125.88)
Table A 2

Means and Standard Deviations (in Parenthesesh@floystick Valence Rating, Experiment

2 (the Higher the Value, the More Negative the NedeRated)

Stimulus Category

Fear Classical Relief Self-Induced
Relief
81.39 (36.33) 18.49 (30.12) 54.04 (43.70)
Table A 3

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for

Release RT), in Milliseconds, of the Manikin Dise@rientation Task, Experiment 2

Stimulus Category

Manikin Movement Fear Classical Relief Self-Induced
Relief

Approach 725.70 (171.09) 637.63 (129.76) 669.18 .36

Avoid 712.67 (163.07)  716.54 (152.06)  745.43 (18B.7
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Experiment 3

Instructions and scales.

Note: The instructions and scales not shown here wergichl as in Experiment 1.

Informed consent and US pretest.

I UNIVERSITAT :
WURZBURG Lehrstuhl Psychologie II
Lieber Teilnehmer,

vielen Dank, dass Sie sich bereit erklart haben, an unserem Versuch
teilzunehmen.

In dieser Studie untersuchen wir, wie sich unangenehme Geréusche
auf Gedachtnis- und Bewegungsaufgaben auswirken.

Forschung hat gezeigt, dass Gedachtnisaufgaben und
Bewegungsaufgaben schlechter gelést werden, wenn die Leute ein
unangenehmes Gerausch dabei horen, das Gerausch erschwert
also die Aufgabenbearbeitung bei diesen Aufgaben.

Wir méchten nun herausfinden, ob dies auch fur die KOMBINATION
aus Gedachtnis- und Bewegungsaufgaben gilt.

Daflr bitten wir Sie spater, bei einer kombinierten Gedachtnis-
Bewegungsaufgabe eine méglichst gute Leistung zu zeigen.
Bitte weiter mit Leertaste.

I UNIVERSITAT ‘
WURZBURG Lehrstuhl Psychologie II

Fr diesen Versuch wird es nétig sein, dass Sie sich mehrmals
Gerausche anhéren, die unangenehm sind. Sie werden nicht
schmerzhaft oder schadigend sein, allerdings unangenehm.
Maéchten Sie an diesem Versuch teilnehmen?

Falls ja, klicken Sie bitte auf den ,Ja"-Button.

Falls nein, rufen Sie bitte den Versuchsleiter
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Affect misattribution procedure.

Im folgenden Teil ist Ihre Einschatzung gefragt.

Sie sollen chinesische Schriftzeichen beurteilen.

Sie sollen chinesische Schriftzeichen danach beurteilen, ob sie
sich fur Sie Uberdurchschnittlich oder unterdurchschnittlich

angenehm anfuhlen.

Bitte beurteilen Sie nur die chinesischen Schriftzeichen.

Weiter mit der Leertaste.

Jeder Durchgang sieht gleich aus:

Zuerst erscheinen auf dem Bildschirm + + +. Bitte schauen Sie
auf diese Stelle.

Nun erscheint direkt danach fir kurze Zeit eine der beiden
geometrischen Formen, die Sie bereits kennengelernt haben.

Direkt danach erscheint ein chinesisches Schriftzeichen.
Das Schriftzeichen wird nach kurzer Zeit von einer grauen
Flache verdeckt.

Ihre Aufgabe ist es nun, anzugeben, ob Sie dieses
Schriftzeichen tUberdurchschnittlich angenehm oder
unterdurchschnittlich angenehm empfinden.

Weiter mit der Leertaste.
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Ihre Aufgabe ist es, nur das Schriftzeichen zu bewerten.
Wenn Sie das chinesische Schriftzeichen als
unterdurchschnittlich angenehm  empfinden, driicken Sie
bitte die linke griin markierte Taste.

Wenn Sie das Schriftzeichen als tiberdurchschnittlich

angenehm empfinden, driicken Sie bitte die rechte griin
markierte Taste .

Diese Tastenzuordnung wird sich nicht andern.

Weiter mit der Leertaste.

Hier noch einmal der Ablauf im Uberblick und am Beispiel:
1.+++

2. Geometrische Form

3. chin. Schriftzeichen: //l'%

4. Graue Flache:

5. lhre Reaktion: rechts oder links

6. Unangenehmes Gerausch erscheint oder erscheint nicht, je
nachdem, welche geometrische Form am Anfang erschien

Weiter mit der Leertaste.
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Zur Erinnerung:
Bitte reagieren Sie nur auf die chinesischen Schriftzeichen.

Bitte reagieren Sie so genau wie mdglich . Dies ist am
einfachsten, wenn Sie Ihre Finger (z.B. Zeigefinger) auf den
Tasten liegen lassen.

Haben Sie hierzu noch Fragen?

Wenn ja, bitte stellen Sie sie der Versuchsleiterin.

Wenn nicht, geht es los mit der Leertaste...
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Manikin task.

Die Mannchen-Aufgabe

Ihre Aufgabe ist es im nachsten Teil, sich mit einer Figur (einem
Mannchen) so schnell wie méglich auf dem Bildschirm zu
bewegen.

Sie konnen mit dem Mannchen nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf
dem Nummernblock) driicken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben
Pfeil nach unten .

Bitte weiter mit der Leertaste...

Das Mannchen erscheint entweder oben oder unten.

Woher wissen Sie, wohin Sie mit dem Mannchen laufen sollen?

Das hangt davon ab, welche geometrische Form auf dem
Bildschirm erscheint.

Bitte weiter mit der Leertaste...
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Bei den folgenden Durchgéngen gilt nun:

Wenn Sie die geometrische Form sehen, die das unangehme
Gerausch ankindigt, dann laufen Sie mit dem Mannchen auf die
Form in der Mitte des Bildschirms zu

Wenn Sie die geometrische Form sehen, die ankiindigt, dass das
unangenehme Geréausch nicht folgt, dann laufen Sie mit dem
Méannchen von der Form in der Mitte des Bildschirms weg

Am Anfang eines jeden Durchgangs erscheint in der Mitte ein Kreuz.
Wenn Sie das Kreuz sehen, dann driicken Sie die Taste zwischen
den beiden Pfeiltasten und halten Sie gedriickt. Nur dann erscheint
auch die Figur. Halten Sie diese Taste solange gedrtickt, bis Sie
loslaufen konnen.

Es ist wichtig, dass Sie so schnell wie moglich reagieren und dabei
keine Fehler machen! Benutzen Sie flr alle drei Tasten immer
denselben Finger (Zeigefinger). Das ist wichtig, weil sonst die
Reaktionszeiten verfalscht werden. Weiter mit der Leertaste...

Zur Wiederholung:

Gerausch wird angekundigt > auf die Form zulaufen
Gerausch wird nicht angekiindigt > von der Form weglaufen

Am Anfang eines jeden Durchgangs erscheint in der Mitte ein
Kreuz. Wenn Sie das Kreuz sehen, dann driicken Sie die Taste
zwischen den beiden Pfeiltasten und halten Sie gedrickt. Nur
dann erscheint auch die Figur. Halten Sie diese Taste solange
gedriickt, bis Sie loslaufen kénnen.

Es ist wichtig, dass Sie so schnell wie moglich  reagieren und
dabei keine Fehler machen! Benutzen Sie fiur alle drei Tasten
immer denselben Finger (Zeigefinger). Das ist wichtig, weil
sonst die Reaktionszeiten verfalscht werden.

Haben Sie hierzu noch Fragen?

Wenn ja, stellen Sie sie bitte der Versuchsleiterin.
Wenn nicht, geht es los mit der Leertaste...

[participants fulfill manikin practice trials]
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Nun wird die Aufgabe etwas schwieriger:

Es kommen namlich die geometrischen Formen, die das
unangenehme Gerausch ankiindigen, noch dazu!

Wieder ist Ihre Aufgabe, mit der Figur auf die geometrische
Form zu oder von ihr wegzulaufen.

Sie kdnnen wieder mit der Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf
dem Nummernblock) drticken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben
Pfeil nach unten .

Weiter mit der Leertaste...

Zunachst erscheint eine der geometrischen Formen , die Sie
bereits kennen gelernt haben.

Diese gibt Innen an, ob das unangenehme Gerédusch am Ende
des Durchgangs erscheinen wird oder nicht.

Nun haben Sie die schon bekannte Mannchen-Aufgabe:

Ihre Aufgabe ist dieselbe von vorhin, namlich mit dem
Méannchen nach oben oder nach unten zu laufen, je nachdem,
ob die geometrische Form angibt, dass das unangenehme
Gerausch folgt oder nicht folgt.

Weiter mit der Leertaste...
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Bei den folgenden Durchgangen gilt:

Wenn Sie die Form sehen, die das unangenehme Gerausch
ankindigt, dann laufen Sie mit dem Mannchen auf die Form in
der Mitte des Bildschirms zu

Wenn Sie die Farbe sehen, die ankindigt, dass das
unangenehme Gerausch nicht folgt, dann laufen Sie mit dem
Mannchen von der Form in der Mitte des Bildschirms weg

Weiter mit der Leertaste...

Wieder erscheint am Anfang jedes Durchgangs in der Mitte ein
Kreuz.

Wenn Sie das Kreuz sehen, dann driicken Sie die Taste in der
Mitte und halten sie gedruckt, bis die Figur erscheint. Halten
Sie diese Taste solange gedriickt, bis Sie loslaufen kénnen.

Laufen Sie dann mit der Figur los.

Bitte reagieren Sie so schnell wie mdglich mit der Figur,
ohne Fehler zu machen! Benutzen Sie immer denselben
Zeigefinger.

Am Ende jedes Durchgangs, nachdem Sie mit dem Mannchen
gelaufen sind, wird das Gerausch entsprechend der
geometrischen Form am Anfang, erscheinen oder nicht.

Weiter mit der Leertaste...
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Hier der komplexe Ablauf im Uberblick:

1. Geometrische Form zeigt an, ob Gerdusch am Ende erscheint oder
nicht.

2. Kreuz erscheint >> Taste zwischen Pfeiltasten driicken, gedriickt
halten

3. Mannchen erscheint

Form zeigt an, dass Gerausch folgt
-> zur Form hinlaufen!

Form zeigt an, dass Gerausch nicht folgt
-> von der Form weglaufen!

4. Gerausch erscheint oder nicht.

Haben Sie dazu Fragen?
Wenn nicht, geht es los mit der Leertaste...

[participants fulfill manikin test trials; then réjgation of the procedure with changed

assignments]
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Stimuli.

Conditioned stimuli in test trials

Practice stmuli in manikin practice trials

Mask in AMP.
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Additional analyses.
Table B 1

Means and Standard Deviations (in Parentheses)hef Affect Misattribution Procedure,

Experiment 3

Stimulus Category

Fear Classical Relief
48 (.21) .58 (.19)
Table B 2

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for
Release RT), in Milliseconds, of the Manikin Dise@rientation Task, Experiment 3

Stimulus Category

Manikin Movement Fear Classical Relief
Approach 484.68 (284.02) 438.75 (266.36)
Avoid 446.38 (293.91) 448.01 (238.06)
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Experiment 4

Instructions and scales.

Note: The instructions and scales not shown here wergichl to Experiment 1.

Learning phase — group neutral stimulation.

Nun zur Gedéachtnisaufgabe:

Im Folgenden werden lhnen die drei bereits bekannten geometrischen
Formen gezeigt: Kreis, Quadrat und Dreieck.

Es erscheinen immer zwei dieser Formen gleichzeitig auf dem
Bildschirm.

Eine der drei Formen ist etwas Besonderes: Wenn diese Form auf dem
Bildschirm mit erscheint, wiirde nach 3 Sekunden das unangenehme
Gerausch erscheinen.

Allerdings haben Sie nur bei dieser Form die Mdglichkeit, das
Gerausch zu verhindern, indem Sie die Leertaste driicken, sobald die
zwei Formen auf dem Bildschirm zu sehen sind.

Die anderen beiden Formen haben mit dem Gerausch gar nichts zu
tun.

Weiter mit der Leertaste.
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Ihre Aufgabe ist es nun, festzustellen, welche dieser drei Formen
diejenige Form ist, bei der sie das Gerausch mit Tastendruck
verhindern kdnnen.

Dafir ist es ratsam, die Leertaste mehrmals auszuprobieren, das heif3t:

erscheint das Gerausch, wenn Sie die Leertaste driicken oder
erscheint es nicht?

Bitte finden Sie heraus, welche der drei Formen das Gerausch
verhindern kann. Bitte merken Sie sich, bei welcher Form Sie das
Gerausch verhindern kénnen — Sie werden spater danach gefragt
werden.

Weiter mit der Leertaste.

Hier noch mal der Ablauf jedes einzelnen Durchgangs

1. X X X > bitte schauen Sie auf die Mitte des Bildschirms

2. Zwei geometrische Formen erscheinen und bleiben fir 3 Sekunden
3. Sobald die Formen da sind, kbnnen Sie die Leertaste driicken

4. Gerausch erscheint oder erscheint nicht.

Bitte geben Sie sich Miuhe, die Zuordnung der geometrischen Formen
und der Leertaste zum Geréusch zu erlernen:

Welche geometrische Form gibt an, dass die Leertast e das
Gerausch verhindert?

Haben Sie hierzu Fragen?

Wenn nicht, setzen Sie bitte die Kopfhérer wieder auf und legen Sie
Ihre nicht-dominante Hand (bei Rechtshéndern: linke Hand) an die
Leertaste.

Es geht los mit der Leertaste...
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Learning phase — group negative stimulation.

Nun zur Gedachtnisaufgabe:

Im Folgenden werden lhnen die drei bereits bekannten geometrischen
Formen gezeigt: Kreis, Quadrat und Dreieck.

Zunéchst erscheint das unangenehme Gerausch zum ersten Mal.

Dann erscheinen immer zwei der geometrischen Formen gleichzeitig
auf dem Bildschirm.

Eine der drei Formen ist etwas Besonderes: Wenn diese Form auf dem
Bildschirm mit erscheint, wiirde nach 3 Sekunden das unangenehme
Gerausch noch einmal erscheinen.

Allerdings haben Sie nur bei dieser Form die Mdglichkeit, das
Gerausch zu verhindern, indem Sie die Leertaste driicken, sobald die
zwei Formen auf dem Bildschirm zu sehen sind.

Die anderen beiden Formen haben mit der Wiederholung des
Gerauschs gar nichts zu tun.
Weiter mit der Leertaste.

Ihre Aufgabe ist es nun, festzustellen, welche dieser drei Formen
diejenige Form ist, bei der sie die Wiederholung, also das nochmalige
Erscheinen des Gerauschs mit Tastendruck verhindern kénnen.

Dafir ist es ratsam, die Leertaste mehrmals auszuprobieren, das heif3t:
erscheint das Gerausch noch einmal, wenn Sie die Leertaste driicken
oder erscheint es nicht noch einmal?

Bitte finden Sie heraus, welche der drei Formen die Wiederholung des
Geréuschs verhindern kann. Bitte merken Sie sich, bei welcher Form
Sie die Wiederholung des Gerauschs verhindern kénnen — Sie werden
spéater danach gefragt werden.

Weiter mit der Leertaste.
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Hier noch mal der Ablauf jedes einzelnen Durchgangs

1. X X X > bitte schauen Sie auf die Mitte des Bildschirms und
Gerausch erscheint zum ersten Mal

2. Zwei geometrische Formen erscheinen und bleiben fir 3 Sekunden

3. Sobald die Formen da sind, kdnnen Sie die Leertaste driicken

4. Gerausch erscheint noch einmal oder erscheint nicht noch einmal.

Bitte geben Sie sich Mihe, die Zuordnung der geometrischen Formen
und der Leertaste zum Geréausch zu erlernen:

Welche geometrische Form gibt an, dass die Leertast e die
Wiederholung des Gerauschs verhindert?

Haben Sie hierzu Fragen?

Wenn nicht, setzen Sie bitte die Kopfhérer wieder auf und legen Sie
Ihre nicht-dominante Hand (bei Rechtshandern: linke Hand) an die
Leertaste.

Es geht los mit der Leertaste...
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Test manikin task.

Group neutral stimulation:

Nun werden die Bewegungsaufgabe und die Gedachtnisaufgabe
miteinander verknipft.

Sie kénnen wieder mit der Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf dem
Nummernblock) driicken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben Pfeil
nach unten .

Weiter mit der Leertaste...

Group negative stimulation:

Nun werden die Bewegungsaufgabe und die Gedachtnisaufgabe
miteinander verknipft.

Zunéchst erscheint das unangenehme Gerausch zum ersten Mal.

Dann kénnen Sie wieder mit der Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf dem
Nummernblock) driicken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben Pfeil
nach unten .

Weiter mit der Leertaste...
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Both groups:

Die Figur erscheint wiederum entweder oben oder unten.

Weiterhin erscheinen zwei der geometrischen Formen , die Sie
bereits kennen gelernt haben.

Es werden also erscheinen:

Ihre Aufgabe besteht darin, mit der Figur auf eine der
geometrischen Formen zu oder von ihr wegzulaufen,n ~ amlich
die, vor der die Figur steht

Hier ist nun Ihre Erinnerung an das unangenehme Geréausch von
vorhin wichtig.

Weiter mit der Leertaste...

Beim folgenden Durchgang gilt:

Wenn die Figur bei der geometrischen Form steht, bei der Sie das
Gerausch mit der Leertaste verhindern  kénnen, dann laufen Sie mit
der Figur auf die Form zu .

Wenn die Figur bei einer anderen, also unwichtigen, geometrischen
Form steht, dann laufen Sie mit der Figur von der Form weg .

Weiter mit der Leertaste...
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Group neutral stimulation:

Wieder erscheint am Anfang jedes Durchgangs in der Mitte ein Kreuz.

Wenn Sie das Kreuz sehen, dann dricken Sie die rote Taste und
halten sie gedriickt, bis die Figur erscheint. Halten Sie diese Taste
solange gedruckt, bis Sie loslaufen kénnen.

Laufen Sie dann mit der Figur los.

Bitte reagieren Sie so schnell wie mdglich mit der Figur, ohne
Fehler zu machen! Benutzen Sie immer denselben Zeigefinger.

AulRerdem konnen Sie die Leertaste driicken, um das Gerausch zu
verhindern. Naturlich verhindern Sie das Gerausch nur dann, wenn
die entsprechende geometrische Form auf dem Bildschirm zu sehen
ist.

Am Ende jedes Durchgangs wird das Gerausch entsprechend
erscheinen oder nicht.

Weiter mit der Leertaste...

Group negative stimulation:

Wieder erscheint am Anfang jedes Durchgangs in der Mitte ein Kreuz,
gleichzeitig mit dem ersten unangenehmen Gerausch.

Wenn Sie das Kreuz sehen, dann dricken Sie die rote Taste und
halten sie gedriickt, bis die Figur erscheint. Halten Sie diese Taste
solange gedruckt, bis Sie loslaufen kénnen.

Laufen Sie dann mit der Figur los.

Bitte reagieren Sie so schnell wie mdglich mit der Figur, ohne
Fehler zu machen! Benutzen Sie immer denselben Zeigefinger.

AuRBerdem konnen Sie die Leertaste driicken, um die Wiederholung
des Gerauschs zu verhindern. Naturlich verhindern Sie das Gerausch
nur dann, wenn die entsprechende geometrische Form auf dem
Bildschirm zu sehen ist.

Am Ende jedes Durchgangs wird das Gerausch entsprechend noch
einmal erscheinen oder nicht noch einmal erscheinen.

Weiter mit der Leertaste...
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Group neutral stimulation:

Hier dieser komplexe Ablauf im Uberblick:
1. Kreuz erscheint >> rote Taste driicken, gedriickt halten
2. Formen erscheinen >>

Figur steht bei Form, bei der man per Leertaste das Gerausch
verhindern kann

> hinlaufen

Figur steht bei einer anderen Form
> weglaufen

3. Je nachdem, ob die Form dabei ist, bei der man das Gerausch
verhindern kann, kénnen Sie die Leertaste driicken

4. Gerausch erscheint oder nicht.

Haben Sie dazu Fragen?
Wenn nicht, geht es los mit der Leertaste...

Group negative stimulation:

Hier dieser komplexe Ablauf im Uberblick:

1. Kreuz und erstes Gerausch erscheinen >> rote Taste driicken,
gedruckt halten

2. Formen erscheinen >>

Figur steht bei Form, bei der man per Leertaste das wiederholte
Gerausch verhindern kann

> hinlaufen

Figur steht bei einer anderen Form
> weglaufen

3. Je nachdem, ob die Form dabei ist, bei der man das wiederholte
Gerausch verhindern kann, kdnnen Sie die Leertaste driicken

4. Gerausch erscheint noch einmal oder nicht.

Haben Sie dazu Fragen?
Wenn nicht, geht es los mit der Leertaste...

[Participants fulfill test trials with the indicateassignment. Then replication with changed

assignment]
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Stimuli.

Conditioned stimuli in test trials

Practice stimuli in manikin practice trials.

@
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Additional analyses.
Table C

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for

Release RT), in Milliseconds, of the Manikin Dise@rientation Task, Experiment 4

Stimulus Category

Manikin Movement Valid Relief Invalid Relief
Approach 562.24 (306.80) 728.88 (345.45)
Avoid 713.72 (319.99) 663.09 (333.22)
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Experiment 5

Note: The instructions and scales not shown here werdichl to Experiment 1 (consent and

US pretest) or Experiment 2.
Instructions and scales.

Goal task practice trials.

Das Mannchen-Spiel!

Im nachsten Teil konnen Sie in einem ,Mannchenspiel“ Punkte
gewinnen oder verlieren.

Ihre Aufgabe ist es, moglichst viele Punkte zu gewinnen und
maoglichst wenige Punkte zu verlieren. Die Punkte, die Sie in
diesem Spiel erhalten, werden am Ende des Versuchs in
zusatzliche Belohnungen eingetauscht, also: es lohnt sich, sich
hier anzustrengen!

Ihre Aufgabe ist es, sich mit einer Figur (einem Mannchen) so
schnell wie moglich auf dem Bildschirm zu bewegen.

Sie kdnnen mit dem Ma&nnchen nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf
dem Nummernblock) driicken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben
Pfeil nach unten .

Bitte weiter mit der Leertaste...

Das Mannchen erscheint entweder oben oder unten.

Woher wissen Sie, wohin Sie mit dem Mannchen laufen sollen?

Das hangt davon ab, welches Bild auf dem Bildschirm
erscheint.

Bitte weiter mit der Leertaste...
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Es gibt in diesem Spiel 2 Farben, die folgendes bedeuten:

Wenn Sie in der Mitte des Bildschirms einen blaues Feld
sehen, bedeutet das, dass Sie in diesem Durchgang Punkte
gewinnen kdnnen.

Wenn Sie in der Mitte des Bildschirms einen
sehen, bedeutet das, dass Sie in diesem Durchgang Punkte
verlieren kénnen.

Bitte merken Sie sich das gut:
Blau = Punkte gewinnen

= Punkte verlieren.

Bitte weiter mit der Leertaste...

Bei den folgenden Durchgéngen gilt nun:

Wenn Sie die Farbe sehen, mit der Sie Punkte gewinnen
koénnen, dann laufen Sie mit dem Mannchen auf das farbige
Feld in der Mitte des Bildschirms zu

Wenn Sie die Farbe sehen, mit der Sie Punkte verlieren
koénnen, dann laufen Sie mit dem Mannchen von dem farbigen
Feld in der Mitte des Bildschirms weg

Am Anfang eines jeden Durchgangs erscheint in der Mitte ein
Kreuz. Wenn Sie das Kreuz sehen, dann driicken Sie die Taste
zwischen den beiden Pfeiltasten und halten Sie gedrtickt. Nur
dann erscheint auch die Figur. Halten Sie diese Taste solange
gedrickt, bis Sie loslaufen kénnen.

Es ist wichtig, dass Sie so schnell wie moglich  reagieren und
dabei keine Fehler machen! Benutzen Sie fiir alle drei Tasten
immer denselben Finger (Zeigefinger). Das ist wichtig, weil
sonst die Reaktionszeiten verfalscht werden. Weiter mit der
Leertaste...
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Zur Wiederholung:

Punkte gewinnen - auf das farbige Feld zulaufen
Punkte verlieren - vom farbigen Feld weglaufen

Am Anfang eines jeden Durchgangs erscheint in der Mitte ein
Kreuz. Wenn Sie das Kreuz sehen, dann driicken Sie die Taste
zwischen den beiden Pfeiltasten und halten Sie gedrtickt. Nur
dann erscheint auch die Figur. Halten Sie diese Taste solange
gedriickt, bis Sie loslaufen kénnen.

Es ist wichtig, dass Sie so schnell wie moglich  reagieren und
dabei keine Fehler machen! Benutzen Sie fir alle drei Tasten
immer denselben Finger (Zeigefinger). Das ist wichtig, weil
sonst die Reaktionszeiten verfalscht werden.

Haben Sie hierzu noch Fragen?

Wenn ja, stellen Sie sie bitte der Versuchsleiterin.
Wenn nicht, geht es los mit der Leertaste...

[Participants fulfill the goal task practice tridls

Goal task test trials.

Nun wird die Aufgabe etwas schwieriger:

Es kommen namlich die geometrischen Formen, die das
unangenehme Gerausch ankundigen, noch dazu!

Wieder ist Ihre Aufgabe, mit der Figur auf das farbige Feld zu
oder vom farbigen Feld wegzulaufen.

Sie kdnnen wieder mit der Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf
dem Nummernblock) dricken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben
Pfeil nach unten .

Weiter mit der Leertaste...
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Zunachst erscheint eine der geometrischen Formen , die Sie
bereits kennen gelernt haben.

Diese gibt Ihnen an, ob das unangenehme Gerausch am Ende
des Durchgangs erscheinen wird oder nicht.

Bitte merken Sie sich, ob das Gerausch am Ende kommen wird
oder nicht kommen wird!

Davon unabh&ngig haben Sie dann die schon bekannte
Méannchen-Aufgabe:

Sie kdnnen wieder mit dem Mannchen Punkte gewinnen oder
verlieren!

Ihre Aufgabe ist dieselbe von vorhin, namlich mit dem
Méannchen nach oben oder nach unten zu laufen, je nachdem,
ob die Farbe angibt, dass Sie gerade Punkte gewinnen oder
verlieren kbnnen.

Weiter mit der Leertaste...

Bei den folgenden Durchgéngen gilt:

Wenn Sie die Farbe sehen, mit der Sie Punkte gewinnen
koénnen, dann laufen Sie mit dem Mannchen auf das farbige
Feld in der Mitte des Bildschirms zu

Wenn Sie die Farbe sehen, mit der Sie Punkte verlieren
koénnen, dann laufen Sie mit dem Mannchen von dem farbigen
Feld in der Mitte des Bildschirms weg

Weiter mit der Leertaste...
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Wieder erscheint am Anfang jedes Durchgangs in der Mitte ein
Kreuz.

Wenn Sie das Kreuz sehen, dann driicken Sie die Taste in der
Mitte und halten sie gedriickt, bis die Figur erscheint. Halten
Sie diese Taste solange gedriickt, bis Sie loslaufen kénnen.

Laufen Sie dann mit der Figur los.

Bitte reagieren Sie so schnell wie moglich mit der Figur,
ohne Fehler zu machen! Benutzen Sie immer denselben
Zeigefinger.

Am Ende jedes Durchgangs, nachdem Sie mit dem Mannchen
gelaufen sind, wird das Gerausch entsprechend der
geometrischen Form am Anfang, erscheinen oder nicht.

Weiter mit der Leertaste...

Hier der komplexe Ablauf im Uberblick:

1. Geometrische Form zeigt an, ob Gerdusch am Ende erscheint oder
nicht.

2. Kreuz erscheint >> Taste zwischen Pfeiltasten driicken, gedriickt
halten

3. Farbiges Feld erscheint >>

Farbe zeigt an, dass Sie Punkte gewinnen kénnen
- zum Feld hinlaufen!

Farbe zeigt an, dass Sie Punkte verlieren kénnen
- vom Feld weglaufen!

4. Gerausch erscheint oder nicht.

Haben Sie dazu Fragen?
Wenn nicht, geht es los mit der Leertaste...

[Participants fulfilled the Goal Task test trial)en replication of instructions and trials

with changed assignment]
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Stimuli.
Note.The stimuli not shown here were the same as ireixent 2.

Colored stimuli indicating the gaining- vs. losingeints information during a trial.
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Additional analyses.
Table D 1

Means and Standard Deviations (in Parenthesed)etixpectancy Rating, Experiment 5

Stimulus Category

Fear Classical Relief
Experiment
5A 98.66 (5.28) 6.61 (22.69)
5B 97.14 (14.48) 1.39 (7.62)
5C 93.98 (22.15) 3.80 (17.71)
Table D 2

Means and Standard Deviations (in Parentheses)hef Rositivity Index of the Affect
Misattribution Procedure, Experiment 5

Stimulus Category

Fear Classical Relief
Experiment
5 (A, B, and C) 50 (.19) 56 (.19)
5A 51 (.21) 56 (.17)
5B 52 (.19) 57 (.24)
5C A7 (.18) .55 (.18)
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Table D 3

Analysis of Variance for Expectancy Rating, ExperitrbA

Source df F 2 p

Within subjects
Stimulus Category (SC) 1 437.95** 92 <.01

SC within-group error 37 (367.62)

Note.Values enclosed in parentheses represent mearesgyuars.

** < .01

Table D 4

Analysis of Variance for Expectancy Rating, ExperitrbB

Source df F M2 p

Within subjects
Stimulus Category (SC) 1 1165.39** .96 <.01

SC within-group error 43 (173.07)

Note.Values enclosed in parentheses represent mearesgyuars.

** < .01

Table D 5

Analysis of Variance for Expectancy Rating, ExpentbC

Source df F n? p

Within subjects
Stimulus Category (SC) 1 252.80** .86 <.01

SC within-group error 40 (659.35)

Note.Values enclosed in parentheses represent mearesgyuars.

** p< 01
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Table D 6

Analysis of Variance for AMP and Goal Task Indexé&timents 5

Source df F n2 p

Between subjects
Experiment (Exp) 2 1.25 .02 .29
Exp between-groups error 115 (1.12)

Within subjects

Stimulus Category (SC) 1 2.74 .02 .10
SC X Exp 2 0.10 <.01 .90
Measure (Me) 1 0.02 <.01 .89
Me X Exp 2 1.90 .03 A5
SC X Me 1 3.75t .03 .06
SC X Me X Exp 2 1.02 .02 37
SC within-group error 115 (0.88)

Me within-group error 115 (1.10)

SC X Me within-group 115 (0.87)

error

Note.Values enclosed in parentheses represent mearesgyuars.

tp<.10.
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Table D 7

Analysis of Variance for AMP and Goal Task Indexpé&timent 5A

Source df F n2 p

Within subjects

Stimulus Category (SC) 1 0.72 .20 40
Measure (Me) 1 1.39 .03 .32
SC X Me 1 0.64 .02 43
SC within-group error 35 (0.79)

Me within-group error 35 (1.36)

SC X Me within-group 35 (0.73)

error

Note.Values enclosed in parentheses represent mearesgyuars.

Table D 8

Analysis of Variance for AMP and Goal Task Indexé&iment 5B

Source df F n? P

Within subjects

Stimulus Category (SC) 1 1.70 .04 .20
Measure (Me) 1 2.48 .06 A2
SC X Me 1 0.11 <.01 74
SC within-group error 42 (0.97)

Me within-group error 42 (2.01)

SC X Me within-group 42 (1.08)

error

Note.Values enclosed in parentheses represent mearesgars.
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Table D 9

Analysis of Variance for AMP and Goal Task Indexé&timent 5C

Source df

F e P

Within subjects

Stimulus Category (SC) 1
Measure (Me) 1
SC X Me 1
SC within-group error 38
Me within-group error 38
SC X Me within-group 38
error

053 .01 .47
030 <.01 .59
574 .13 .02
(0.85)
(0.95)
(0.76)

Note.Values enclosed in parentheses represent mearesgyuars.

* p < .05,
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Table D 10

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for
Release RT), in Milliseconds, of the Goal Task eErpent 5

Stimulus Category

Goal Fear Classical Relief

Experiment Orientation

Experiment 5 (A, B, C) Gain Points 440.74 (223.21)433.87 (227.48)
Lose Points 448.39 (236.04) 434.78 (232.45)
Experiment 5A Gain Points 435.81 (230.86) 432.3M(@5)
Lose Points 451.63 (253.94)  452.83 (269.11)
Experiment 5B Gain Points 479.71 (217.01) 458.3%(21)
Lose Points 477.06 (223.57) 445.10 (204.75)
Experiment 5C Gain Points 404.32 (221.58) 409.20.@1)

Lose Points 415.26 (233.62)  407.29 (226.90)

Experiment 5 - 12



Experiment 6

Note: The instructions and scales not shown here wemnichl to Experiment 5. The stimuli

were the same as in Experiment 5.
Instructions and scales.

Learning phase.

Nun zur Gedachtnisaufgabe:

Im Folgenden werden lhnen die beiden bereits bekannten
geometrischen Formen gezeigt: entweder ein Quadrat oder ein
Dreieck.

Direkt mit einem der beiden Formen ertdnt das unangenehme
Geréusch.

Wenn die andere Form gezeigt wird, kdnnen Sie das Gerdusch mit
Ihrer eigenen Reaktion verhindern. Dies kdnnen Sie tun, indem Sie die
Leertaste mehrmals driicken, sobald die geometrische Form gezeigt
wird.

Sie sollen herausfinden, welche der beiden Formen das Gerausch

ankundigt und bei welcher der beiden Formen Sie das Gerdusch per
Leertastendruck verhindern kénnen.

Weiter mit der Leertaste.

Hier noch mal der Ablauf jedes einzelnen Durchgangs

1. X X X > bitte schauen Sie auf die Mitte des Bildschirms

2. Eine geometrische Form erscheint und bleibt fir 3 Sekunden

3. Sobald die Formen da ist, ertont das Gerédusch oder Sie kdnnen es
mit Leertaste verhindern.

Bitte geben Sie sich Mihe, die Zuordnung der geometrischen Formen
zum Gerausch zu erlernen:

Welche geometrische Form gibt an, dass das Gerausch e  rtont
und welche gibt an, dass das Gerausch mit der Leertaste
verhinderbar ist?

Haben Sie hierzu Fragen?

Wenn nicht, setzen Sie bitte die Kopfhérer wieder auf.

Es geht los mit der Leertaste...
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Goal task.

Note: The instruction slides 1-5 were the same as #itdhrning phase in Experiment 5.

Nun wird die Aufgabe etwas schwieriger:

Es kommen namlich die geometrischen Formen, die das
unangenehme Gerausch ankiindigen, noch dazu!

Wieder ist Ihre Aufgabe, mit der Figur auf das farbige Feld zu
oder vom farbigen Feld wegzulaufen.

Sie kdnnen wieder mit der Figur nach oben laufen, wenn Sie
mehrmals auf die Taste mit dem gelben Pfeil nach oben (auf
dem Nummernblock) driicken.

Nach unten laufen Sie mit der anderen Taste mit dem gelben
Pfeil nach unten .

Weiter mit der Leertaste...

Zunachst erscheint eine der geometrischen Formen , die Sie
bereits kennen gelernt haben.

Diese gibt Ihnen an, ob Sie das unangenehme Gerausch am
Ende des Durchgangs verhindern kénnen oder nicht.

Bitte merken Sie sich, ob Sie das Gerdusch am Ende
verhindern kdnnen oder nicht!

Davon unabh&ngig haben Sie dann die schon bekannte
Méannchen-Aufgabe:

Sie konnen wieder mit dem Mannchen Punkte gewinnen oder
verlieren!

Ihre Aufgabe ist dieselbe von vorhin, namlich mit dem
Méannchen nach oben oder nach unten zu laufen, je nachdem,
ob die Farbe angibt, dass Sie gerade Punkte gewinnen oder
verlieren kbnnen.

Weiter mit der Leertaste...
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Bei den folgenden Durchgangen gilt:

Wenn Sie die Farbe sehen, mit der Sie Punkte gewinnen
koénnen, dann laufen Sie mit dem Mannchen auf das farbige
Feld in der Mitte des Bildschirms zu

Wenn Sie die Farbe sehen, mit der Sie Punkte verlieren
koénnen, dann laufen Sie mit dem Mannchen von dem farbigen
Feld in der Mitte des Bildschirms weg

Weiter mit der Leertaste...

Wieder erscheint am Anfang jedes Durchgangs in der Mitte ein
Kreuz.

Wenn Sie das Kreuz sehen, dann driicken Sie die Taste in der
Mitte und halten sie gedruckt, bis die Figur erscheint. Halten
Sie diese Taste solange gedriickt, bis Sie loslaufen kénnen.

Laufen Sie dann mit der Figur los.

Bitte machen Sie mdglichst KEINE FEHLER , ohne dabei zu
langsam zu sein! Geschwindigkeit ist nicht so wichtig wie
Genauigkeit.

Benutzen Sie immer denselben Zeigefinger.

Am Ende jedes Durchgangs, nachdem Sie mit dem Mannchen
gelaufen sind, kdnnen Sie per Leertaste das Gerdusch
entsprechend der geometrischen Form am Anfang verhindern
oder nicht. Drliicken Sie hierzu die Leertaste mehrmals, sobald
Sie mit dem Mannchen gelaufen sind.

Weiter mit der Leertaste...
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Hier der komplexe Ablauf im Uberblick:

1. Geometrische Form zeigt an, ob Gerausch am Ende erscheint oder
nicht.

2. Kreuz erscheint >> Taste zwischen Pfeiltasten driicken, gedriickt
halten

3. Farbiges Feld erscheint >>

Farbe zeigt an, dass Sie Punkte gewinnen kdnnen
- zum Feld hinlaufen!

Farbe zeigt an, dass Sie Punkte verlieren kdbnnen
- vom Feld weglaufen!

4. Direkt danach konnen Sie ggf. das Gerdusch verhindern (bei richtiger
geometrischer Form). Daftir mehrmals die Leertaste driicken.

5. Gerausch erscheint oder nicht.

Haben Sie dazu Fragen? Wenn nicht, geht es los mit der Leertaste...
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Additional analyses.

Table E 1

Means and Standard Deviations (in Parenthesed)etixpectancy Rating, Experiment 6

Stimulus Category

Fear Self-Induced
_ Relief
Experiment
6A (uncertain relief) 90.15 (20.81) 22.95 (32.83)
6B (certain relief) 93.19 (21.61) 25.20 (34.78)
Table E 2

Means and Standard Deviations (in Parentheses)hef Affect Misattribution Procedure,

Experiment 6

Stimulus Category

Fear Classical Relief
Experiment
6 (A and B) 47 (.20) .59 (.20)
6A (uncertain relief) 46 (.21) 57 (.21)
6B (certain relief) A7 (.19) .59 (.19)
Table E 3

Analysis of Variance for Expectancy Rating, Expentr6A (Uncertain Relief)

Source df F n? p

Within subjects
Stimulus Category (SC) 1 78.72** .67 <.01

SC within-group error 39 (1147.29)

Note.Values enclosed in parentheses represent mearesgyuars.

** p<.01.
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Table E 4

Analysis of Variance for Expectancy Rating, Experitr6B (Certain Relief)

Source df F 2 p

Within subjects
Stimulus Category (SC) 1 150.75** .71 <.01

SC within-group error 63 (981.09)

Note.Values enclosed in parentheses represent mearesgjars.

** < .01

Table E 5

Analysis of Variance for AMP and Goal Task Indexpé&timents 6

Source df F 2 p

Between subjects
Relief Certainty (Cer) 1 1.15 .01 .29
Cer between-groups error 95 (0.93)

Within subjects

Stimulus Category (SC) 1 5.40* .05 .02
SC X Cer 1 5.19* .05 .03
Measure (Me) 1 <001 <.01 .95
Me X Cer 1 0.07 <.01 .79
SC X Me 1 11.74** 11 <.01
SC X Me X Cer 1 3.52% .04 .06
SC within-group error 95 (0.79)

Me within-group error 95 (0.09)

SC X Me within-group 95 (0.84)

error

Note.Values enclosed in parentheses represent mearesgyuars.

tp<.10, *p<.05, *p<.01.
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Table E 6

Analysis of Variance for AMP and Goal Task Indexpé&timent 6A (Uncertain Relief)

Source df F n2 p

Within subjects

Stimulus Category (SC) 1 <001 <.01 .97
Measure (Me) 1 0.03 <.01 .87
SC X Me 1 9.28** .20 <.01
SC within-group error 37 (0.66)

Me within-group error 37 (2.19)

SC X Me within-group 37 (1.04)

error

Note.Values enclosed in parentheses represent mearesgyuars.

** p< 01

Table E 7

Analysis of Variance for AMP and Goal Task Indexpé&timent 6B (Certain Relief)

Source df F n? p

Within subjects

Stimulus Category (SC) 1 12.23** 17 <.01

Measure (Me) 1 0.06 <.01 .82
SC X Me 1 1.82 .03 .18

SC within-group error 58 (0.88)

Me within-group error 58 (0.68)

SC X Me within-group 58 (0.71)

error

Note.Values enclosed in parentheses represent mearesguars.

** p< 01

Experiment 6 - 7



Table E 8

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for

Release RT), in Milliseconds, of the Goal TaskeErpent 6

Experiment

Goal

Orientation

Stimulus Category

Fear

Self-Induced

Relief

Experiments 6

Experiment 6B
(uncertain relief)
Experiment 6A

(certain relief)

Gain Points
Lose Points
Gain Points
Lose Points
Gain Points

Lose Points

608.57 (237.57)
606.69 (240.51)
591.35 (268.95)
585.83 (269.10)
635.30. (178.42)

639.08 (186.54)

587.83 (230.06)
592.84 (236.53)
564.86 (258.29)
578.80 (268.57)
623.50 (174.91)

614.66 (176.86)
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Experiment 7

Note: The instructions and scales not shown here wemnichl to Experiment 5. The stimuli

were the same as in Experiment 5.

Instructions and scales.

Learning phase.

Nun zur Gedéachtnisaufgabe:

Im Folgenden werden lhnen die bereits bekannten geometrischen
Formen gezeigt: entweder ein Quadrat oder ein Dreieck oder ein
Flnfeck.

Eine der drei Formen kiindigt an, dass das unangenehme Geréausch,
das Sie auch bereits kennen, immer folgt, egal, was Sie tun.

e Eine andere der drei Formen kindigt an, dass Sie das Gerausch mit
Ihrer eigenen Reaktion immer verhindern kénnen. Dies tun Sie, indem
Sie die Leertaste mehrmals driicken, sobald die geometrische Form
gezeigt wird.

e Die dritte der drei Formen kiindigt an, dass Sie das Gerdusch per
Leertastendruck fast immer_ verhindern kdnnen.

Sie sollen herausfinden, welche der Formen das Gerausch immer
ankindigt und bei welcher der Formen Sie das Gerdusch per
Leertastendruck immer und bei welcher fast immer verhindern kdénnen.

Weiter mit der Leertaste.
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Hier noch mal der Ablauf jedes einzelnen Durchgangs

1. X X X > bitte schauen Sie auf die Mitte des Bildschirms

2. Eine geometrische Form erscheint und bleibt fiir 3 Sekunden
Wahrenddessen konnen Sie die Leertaste driicken

3. Gerausch ertdnt, je nachdem, ob Sie es verhindern kénnen und ob
Sie es verhindert haben (Leertaste).

Bitte geben Sie sich Mihe, die Zuordnung der geometrischen Formen
zum Gerausch zu erlernen:

Welche geometrische Form gibt an, dass das Gerauschi _mmer
ertdnt , welche gibt an, dass das Gerausch mit der Leertaste
immer verhinderbar _ ist und welche gibt an, dass das Geréusch
fast immer verhinderbar _ ist?

Haben Sie hierzu Fragen?
Wenn nicht, setzen Sie bitte die Kopfhérer wieder auf.

Es geht los mit der Leertaste...
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Stimuli.

Conditioned stimuli in test trials
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Additional analyses.
Table F 1

Analysis of Covariance for AMP and Goal Task forafeCertain and Uncertain Relief

Stimuli, with z-Transformed Learning Success asaGate, Experiment 7

Source df F n? P

Between subjects
Learning Success (Suc) 1 <0.01 <.001 .96
Suc between-groups error 59 (1.28)

Within subjects

Stimulus Category (SC) 2 13.73** 19 <.001
SC X Suc 2 3.92* .06 .02
Measure (Me) 1 0.00 .00 1.00
Me X Suc 1 0.84 .01 .36
SC X Me 2 1.88 .03 16
SC X Me X Suc 2 5.19** .08 <.01
SC within-group error 118 (0.60)

Me within-group error 59 (1.44)

SC X Me within-group 118 (0.84)

error

Note.Values enclosed in parentheses represent mearesgyuars.

* p< .05, *p< .01
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Table F 2

Means and Standard Deviations (in Parentheses)hef Reaction Times (Corrected for

Release RT), in Milliseconds, of the Goal TaskeErpent 7

Stimulus Categroy

Goal Fear Certain Relief Uncertain
. . Relief
Orientation
Gain Points 564.59 543.61 551.79
(270.10) (267.73) (282.83)
Lose Points 550.57 548.79 548.90
(270.82) (272.72) (282.28)
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Zusammenfassung

Theoretischer Teill

Die Arbeit behandelt die Frage, mit welcher moimaalen Richtung, Annaherung
oder Vermeidung, die Emotion Erleichterung verbumas. Lost Erleichterung Annaherung
aus oder l6st Erleichterung Vermeidung aus? Basiesaif in der Literatur beschriebenen
Konzepten von Erleichterung (z.B. Derryberry & Rudht, 1988; Feather, 1963; Lazarus,
1991; Roseman 2008) wird Erleichterung dabei ale @ositive, niedrig-erregende Emotion
verstanden, die durch eine erwartete oder unertgaM®tiv-konsistente Veranderung zum

Besseren, also die Abwesenheit einer aversivenu&tran, verursacht wird.

Als weiteres zentrales Konzept wird Anndherungs: Wermeidungs-)motivation in
Anlehnung an Elliot (2008) definiert als die ,Enetigierung des Verhaltens durch, oder die
Ausrichtung des Verhaltens in Richtung, positives. (hegativer) Reize (Objekte, Ereignisse,
Maoglichkeiten)“ (Elliot, 2008, S. 8). Damit liegt Maherung-Vermeidung im Herzen des
Konzepts Motivation; Annaherung und Vermeidung veercals getrennte, Ubergreifende

Systeme verstanden und variieren von positiv (Aendtg) bis negativ (Vermeidung).

Zur Klarung der zentralen Forschungsfrage werdenidider Literatur vertretenen
Theorien zwei Theorieklassen zugeordnet: Valenztbeaund Zieltheorien. Wahrend nach
Valenztheorien Annéherung-Vermeidung durch die Naldes vorherrschenden affektiven
Zustandes determiniert wird (z.B. Bradley & Land§)0Z; Gray, 1987; Lewin, 1935; R.
Neumann & Strack, 2000; Schneirla, 1959), deteranéni nach Zieltheorien aktive Ziele die
Annaherungs-Vermeidungs-Motivation (z.B. CarverQR0Higgins, 1997, regulatorischer
Fokus). Nach den Valenztheorien ist Erleichterurgmadach mit einer Annaherungs-
Motivation verbunden; nach den Zieltheorien istekethterung mit einer Vermeidungs-
Motivation verbunden. Valenztheorien ist dabei Befinition von Annaherung-Vermeidung
als ,tatsachliche Veranderung der Distanz zu eigpazifischen Reiz“ zu eigen, wahrend die
Zieltheorien Ann&herung-Vermeidung als die ,Erreich positiver Endzustande versus

Vermeidung negativer Endzustande” verstehen.

Fir beide Vorhersagen wurden in der Literatur Belegefunden: Fur die
Annaherungsvorhersage eine Reihe von Studien ausahalitionierungsliteratur mit Tieren
(z.B. Dickinson, 1977; Haraway et al., 1984; Rays&in, 1959; Weisman & Litner, 1972)
und Menschen als Probanden (z.B. Grillon & Amel02; Migo et al.,, 2006; Rossiter &
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Thornton, 2004), fur die Vermeidungsvorhersagegeinbtudien aus der sozialkognitiven
Literatur (z.B. Carver, 2009; Foerster et al., 19881; Werth & Foerster, 2007a).

Basierend auf der in der Literatur vertretenen J|deehrere Ebenen der Anndherungs-
Vermeidungs-Motivation zu postulieren, wird das IBiiv-Impulsiv Modell menschlichen
Verhaltens (RIM, Strack & Deutsch, 2004) auf dieleehterung und Annaherung-
Vermeidung angewendet. Im RIM wird zwischen einenpulsiven und einem reflektiven
System der Informationsverarbeitung unterschiediige Systeme arbeiten dabei relativ
unabhangig voneinander. Zwei zentrale Variablen enecen danach den Zusammenhang
zwischen Erleichterung und Annaherungs-Vermeidubgr erste Moderator ist das
psychologische System, in dem Annaherung-Vermeidwergrbeitet und gemessen wird.
Hierzu werden zwei Ebenen von Annaherung-Vermeidunterschieden: eine impulsive
Distanzveranderungsorientierung (Distanzveranderoeggiglich spezifischen Reizes) und
eine reflektive Zielorientierung (Erreichung postti oder Vermeidung negativer
Endzustande). Der zweite Moderator ist das psycfedbe System, in dem die Erleichterung
entsteht: Im impulsiven System entsteht Erleichtgrals an die Abwesenheit negativer
Zustande konditionierter Affekt; im reflektiven $gm entsteht Erleichterung als Resultat
zielgesteuerten Verhaltens bei der Kontrolle oderhihderung einer negativen Stimulation.
Die Arbeit betrachtet dabei beide Moderatoren (Ebeer Anndherung-Vermeidung und

Entstehungssystem der Erleichterung) gleichzeitig.

Fur die impulsive Distanzorientierung werden daralie folgenden zentralen
Vorhersagen abgeleitet: Erleichterung I6st eine &kemungs-Distanzorientierung
(Distanzverringerung) aus, unabhangig davon, olei&rerung im impulsiven oder im
reflektiven System entsteht. Fir die reflektivel@ientierung wird abgeleitet: Erleichterung
l6st eine Vermeidungs-Zielorientierung (Vermeidunggativer Endzustande) aus. Diese
letzte Vorhersage gilt allerdings nur dann, wena Hrleichterung im reflektiven System
entsteht, also durch eigenes, zielgeleitetes Viamaéntsteht; aul3erdem ist es fur eine
Vermeidungs-Zielorientierung notig, dass die EH&cung nicht sicher erreicht werden kann,
sondern immer ein Anteil Unsicherheit bei der Veduag negativer Zustande bestehen
bleibt.

Die in der Arbeit verwendete Methodik basiert aufudten zur aversiven
Konditionierung. In der Arbeit wird mehrheitlichreDifferenzierungsparadigma gewébhlt. Die
im impulsiven System entstehende Erleichterung wadabei mit einer klassischen

Konditionierung hergestellt (als aversiver CS-)e din reflektiven System entstehende
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Erleichterung wird mit einem aktiven Vermeidunggdgma hergestellt, das die
methodische Vergleichbarkeit der ,reflektiven Erlgerung® mit der ,impulsiven
Erleichterung® sicherstellt.

Um zu kontrollieren, dass die Erleichterungs-Koiodierung positiven Affekt,
speziell Erleichterung, auslést, wird in den Stadige Valenz des durch die konditionierten
Reize ausgelosten Affekts mit gemessen und dieifsgpde Emotion in einem ersten

Experiment direkt getestet.
Die Vorhersagen sind wie folgt:

Vorhersage A: Sowohl impulsive als auch reflektisdeichterung 16st eine positive

affektive Valenz und eine impulsive Annaherungsté@ngorientierung aus.

Vorhersage B: Die positivere Valenz von Erleichtgyu die durch eine grol3ere

affektive Veranderung verursacht wird, verstarkt Annaherungs-Distanzorientierung.
Vorhersage C: Impulsive Erleichterung beeinflugst4ielorientierung nicht.

Vorhersage D: Unsichere reflektive Erleichterungstloeine Vermeidungs-

Zielorientierung aus.

Empirischer Teil

Experiment 1 testete die methodische Annahme, dass aktive Vermeidungs-
Paradigma tatséchlich Erleichterung ausloste uimkkandere positive Emotion, z.B. Freude.
Hierfiir wurde das aktive Vermeidungsparadigma —emiem unangenehmen Gerausch als
unkonditioniertem Reiz (US, D. L. Neumann & Watet806) und geometrischen Figuren als
konditionierten Reizen (CS) — &h = 75 Versuchspersonen durchgefuhrt. Als unabh&ngig
Variablen (uV) wurden die Emotionen Angst und Eteerung im aktiven Vermeidungs-
Paradigma innerhalb der Versuchspersonen varAdést Manipulationskontrolle wurden die
subjektiven Erwartungen des US bei PrasentationGfrerfasst. Als abhangige Variablen
(aV) wurden die Intensitdten der Emotionen Erleicimhg, Freude, Angst und Arger mit
Ratingskalen erfasst. Die Manipulationskontrolleigze dass die Versuchspersonen die
Bedeutung der Reize erfolgreich lernten=62 Versuchspersonen zeigen einen Lernerfolg).
Die aV zeigen, dass der Erleichterungsreize talisficisignifikant starkere Erleichterung
auslost als der Angstreiz. Allerdings zeigen digdbnisse auch, dass der Angstreiz starkeren

Arger auslost als Angst. Als Resultat des Experisenird das aktive Vermeidungs-
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Paradigma fur die Herstellung reflektiver Erleichigy flr die Studien in dieser Arbeit
ausgewahlt. Ferner wird die Validitat von Theoriefnage gestellt, die Arger als durch einen
Annaherungsprozess verursacht sehen (z.B. Cai®@t, Hlarmon-Jones & Allen, 1998).

Experiment 2 testete Vorhersage A. Hierfur lerntdér 56 sowohl im klassischen
Paradigma als auch im aktiven Vermeidungs-Paradignheichterung und Angst. Als uV
wurden dabei innerhalb der Versuchspersonen diestARtassisch gelernte Erleichterung und
aktiv gelernte Erleichterung variiert. Als aV gem&s wurde zum einen die mit den CS
assoziierte affektive Valenz (mithilfe eines JogistMalRes) als auch die entsprechende
Distanzveranderungsorientierung (mithilfe der Mamikufgabe von De Houwer et al., 2001,
bei der die Versuchspersonen eine Manikin-Figur @@ Bildschirm zu den CS hin oder
von den CS weg bewegen mussten; erfasst werden Reéigktionszeiten [RT] der
Bewegungen). Das Lernen war erfolgreioh=(38 Versuchspersonen lernten die spezifische
Bedeutung der aktiv gelernten Erleichterungsreiz®ie aV zeigen, dass beide
Erleichterungsreize sowohl einen positiveren Affaeké auch eine starkere Anndherungs-
Distanzorientierung auslosten als der Angstreiz Balenzdaten zeigten allerdings auch,
dass klassisch gelernte Erleichterung positiverdfekf ausloste als der aktiv gelernte
Erleichterungsreiz, wahrend die Erleichterungsraimd auf dem Distanzveranderungsmaf3
nicht unterschieden. Dieser Unterschied war stabr den Versuchspersonen, die die
Bedeutung der aktiv gelernten Erleichterung sehrlgunten, was auf ein geringes Ausmal3
des evaluativen Lernens bei dieser Lernart und siedrige Validitat des Valenzmalies

hinweist.

Experiment 3 wiederholte die klassische Lernanondnuon Experiment 2 mit einer
verbesserten Messung der affektiven Valenz, mit aféktiven-Misattributions-Prozedur
(AMP, Payne et al., 2005). In dem Experiment kit 38 Versuchspersonen wurde als uV
variiert die Reizbedeutung (Angst versus klassgelernte Erleichterung), als avV gemessen
wurde die Valenz mit der AMP sowie die Distanzvel@mngsorientierung auf die einzelnen
spezifischen Reize (siehe Experiment 2). Das Lernvesr erfolgreich if = 33
Versuchspersonen lernten die Bedeutung der RelR&). Ergebnisse zeigen, dass der
Erleichterungsreiz sowohl einen positiveren Affelts auch eine starkere Anndherungs-
Distanzorientierung ausloste als der Angstreiz,isamrde Experiment 2 fur die klassischen

Erleichterungsreize mit einem anderen Valenzmalizrexd.

Experiment 4 testete Vorhersage B. Hierfir lerntérr 50 Versuchspersonen die

Bedeutung von Erleichterungsreizen in einem aktWemmeidungs-Paradigma (Experiment
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2) mit einer kleinen oder einer groRen Veranderdeg affektiven Zustandes: Schon zu
Beginn jedes Durchgangs erlebten die Versuchspensoentweder den US (grof3e
Veranderung von ,negativ” zu Erleichterung = ,nalifr oder sie erlebten ihn nicht (niedrige
Verédnderung von ,neutral® zu Erleichterung = ,nallf. Um den in den vorhergehenden
Studien konfundierenden Faktor der allgemeinen #&lehsaktivierung auf die
Distanzorientierung zu kontrollieren, lernten dieerSuchspersonen die Bedeutung der
Erleichterungsreize im Vergleich zu weiteren Reide&e zwar gleichzeitig mit auf dem
Bildschirm erschienen, aber nicht préadiktiv fir dithterung waren (subjektiv invalide
Vorhersagereize). Die uV waren demnach zum einenMtirhersagekraft der Reize fir
Erleichterung (subjektiv valide versus subjektichtivalide Erleichterungsvorhersage), zum
anderen das Ausmall der affektiven Veranderung rigiegrsus hoch). Als aV gemessen
wurde die Distanzveranderungsorientierung auf dieednen spezifischen Reize (siehe
Experiment 2). Das Lernen war erfolgreich= 39 Versuchspersonen lernten die Bedeutung
der Reize). Die aV zeigen, dass das hohe Ausmalaftetiven Veranderung zu einer
marginal signifikant starkeren Distanzannaherungss@ierung (Distanzverringerung) fuhrte
(Vorhersage B). Ferner zeigte sich, dass — beBdéstichprobe der erfolgreich Lernenden -
die subjektiv validen Erleichterungsreize eine kg Distanzannaherungs-Orientierung
(Distanzverringerung) auslosten als die subjektiraliden Reize. Das Experiment zeigt also,
dass die Distanzveranderungsorientierung direkt d@npositiven Valenz beeinflusst wird,
und dass die Anndherungsorientierung der Erleichtgmreize im impulsiven System nicht

mit einer allgemeinen Verhaltensaktivierung erkéérist.

Experiment 5 testete Vorhersage C mit drei Expanigre mit zusammeN = 123
Versuchspersonen, die das klassische Erleichtdarmgs durchliefen. Als uV variiert wurde
die Reizbedeutung (Angst versus klassisch geldtrigchterung). Als aV gemessen wurden
die affektive Valenz der Reize (AMP, siehe Expeni8) sowie die Zielorientierung der
Reize mithilfe einer neu entwickelten Zielaufgabeder Zielkompatibilitats-Aufgabe wurde
— nach Préasentation der CS — mit einer Punkte-Gewiarsus Punkte-Verlust-Aufgabe ein
sekundares Anndherungs- versus Vermeidungsziekziedu Die Verhaltensausfihrung zu
diesem sekundaren Ziel (Manikin-Bewegungen) wurte Rl erfasst. Das Lernen war
erfolgreich 6 = 118 Versuchspersonen lernten die Bedeutung d@zeR Die AMP-
Ergebnisse zeigen, dass der klassisch gelerntelidaungsreiz positiven Affekt ausloste als
der Angstreiz. Die Zielaufgabe zeigte, dass esékeibnterschied zwischen Angst- und
klassischem Erleichterungsreiz auf der Zielorigntig gab,p = .84. Dieser Ergebnisse mit
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einer relativ grol3en Stichprobe weisen daraufhassddie Valenz der Reize keinen Einfluss
auf die Zielorientierung hat; klassisch gelernteh. dim impulsiven System erzeugte
Erleichterung hat keinen Effekt auf die reflektelorientierung.

Experiment 6 testete Vorhersage D mit zwei Teikgkpenten mit zusammen
N = 104 Versuchspersonen. Hierfur durchliefen allersdchspersonen das aktive-
Vermeidungs-Paradigma (siehe Experiment 2), wolged® Erleichterung entweder sicher
oder unsicher erreichen konnten. In einem TeilarpaEnt wurden den Versuchspersonen die
sicheren CS dabei Uber den gesamten Durchgang dniprésentiert (sichere Erleichterung),
wahrend die anderen Versuchspersonen sich die nigigen CS lber einen Durchgang
hinweg merken mussten (unsichere Erleichterung)e iV waren demnach die
Reizbedeutung (Angst versus Erleichterung) und 8ieherheit, die Erleichterung zu
erreichen (sicher versus unsicher), wobei die Reiebtung innerhalb und die Sicherheit
zwischen den Versuchspersonen variiert wurde. Xlg@messen wurden die Valenz der CS
mit der AMP (siehe Experiment 3) und die Zieloriening der CS mit der Zielaufgabe (siehe
Experiment 5). Das Lernen war erfolgreich= 97 Versuchspersonen lernten die Bedeutung
der Reize). Die Ergebnisse zeigen, dass sowohlstikeren als auch die unsicheren
Erleichterungsreize einen positiveren Affekt ausisals die Angstreize. Gleichzeitig l6ste
nur der unsichere Erleichterungsreiz eine starkEmemeidungsziel-Orientierung aus als der
Angstreiz. Der sichere Erleichterungsreiz |6ste asog@ine starkere Anndherungsziel-
Orientierung aus als der Angstreiz. Die Ergebntsmgen daraufhin, dass es entscheidend flr
die Zielorientierung ist, ob die Erleichterung ®cloder unsicher hergestellt werden kann.

Allerdings sind wegen der methodischen Umsetzutagradtive Erklarungen maoglich.

Experiment 7 repliziert Experiment 6 mit einer &sberten Methodik miN = 61
Versuchspersonen. Im aktiven-Vermeidungs-Paradigmaden unsichere und sichere
Erleichterung der Angst entgegengesetzt. Die Shehemurde Uber die Veranderung der
objektiven Kontingenz von Erleichterungsreiz zuektithterungserleben manipuliert: Sichere
Erleichterungsreize fiihrten in 100% der Falle zueiBnterung, wahrend unsichere
Erleichterungsreize in 67% der Falle zu Erleichtgrufihrten. Als uV innerhalb der
Versuchspersonen variiert wurde demnach die Re&liadg (Angst versus sichere
Erleichterung versus unsichere Erleichterung). &lsgemessen wurden die CS-Valenz mit
der AMP (siehe Experiment 3) sowie die CS-Zielaieming (siehe Experiment 5). Das
Lernen war weniger erfolgreich als in den vorheeyggnen Experimentemn (= 38

Versuchspersonen lernten die Bedeutung der Resashalb die Daten kovarianzanalytisch
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ausgewertet wurden (Kovariate Lernerfolg der Ehoungsreize, berechnet aus den US-
Erwartungen). Beide Erleichterungsreize |6sten reirpositiveren Affekt aus als der

Angstreiz. Dabei wiesen sowohl gut als auch schiésimende Versuchspersonen keinen
Valenzunterschied zwischen den beiden Erleichtemamzen auf. Dagegen zeigten die
Zielorientierungs-Daten systematische Unterschimdischen gut und schlecht Lernenden.
Die gut Lernenden zeigten eine starkere Vermeidziag®rientierung bei unsicherer

Erleichterung als bei sicherer Erleichterung. Doblacht Lernenden zeigten diesen Effekt
nicht. Diese Daten belegen die Hypothese, dassunsichere selbst ausgeloste (reflektive)
Erleichterung mit einem starkeren Vermeidungszigdammenhangt, sichere Erleichterung
dagegen nicht. Ferner zeigt sich, dass beide Bteangsreize ein starkeres Annéherungsziel
als der Angstreiz auslosten, was als Folge erhoh&slbstkontrolle bei den

Erleichterungsreizen interpretiert werden kann (&&hmeichel et al., 2010).

Diskussion

Die vorliegenden Experimente unterstitzen alle ihedretischen Teil gemachten
Vorhersagen. Sie haben dartberhinaus ImplikatidaeStudien tUber evaluatives, affektives
Lernen. Hier konnte zum ersten Mal gezeigt werd@ss Erleichterung zuverlassig mit zwei
verschiedenen Konditionierungsparadigmen — klaksisc Lernen und aktivem
Vermeidungslernen — hergestellt werden kann. Aw$erdonnte erstmalig gezeigt werden,
dass der konditionierte Affekt in einem Paradigrea aversiven Konditionierung reliabel mit

der AMP (Payne et al., 2005) erfasst werden kann.

Die vorliegende Arbeit hat ferner Implikationen fiie Annahmen tber das impulsive
System sowie das reflektive System im RIM (StrackD&utsch, 2004). Im impulsiven
System ist die affektive Valenz entscheidend férAinnéaherungs-Vermeidungs-Orientierung
(z.B. R. Neumann & Strack, 2000), das reflektivel Zpielt dabei keine Rolle. Impulsiv I6st
Erleichterung eine Ann&dherungs-Orientierung aus.réftektiven System dagegen ist das
aktive Ziel entscheidend fur die Anné&herungs-Veduegs-Orientierung. Reflektiv 16st nur

unsichere selbst bewirkte Erleichterung eine Vedmegsorientierung aus.

Verschiedene Alternativerklarungen werden fir digebnisse auf Distanz- und
Zielorientierung diskutiert, Uberwiegend aber alsplausibel oder nicht datengesttzt
zurickgewiesen. Einzig die Kritik der arbitraren $deng (z.B. Blanton & Jaccard, 2006)
kann mit den vorliegenden Daten nicht zuriickgewiegserden. Demnach ist sowohl fir das

Distanzorientierungs- als auch fur das Zielorientigs-Mal? unklar, ob die Effekte jeweils
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als erhohte Annaherungs- oder verminderte Vermegsh@rientierung (verminderte
Annaherungs- versus erhdhte Vermeidungs-Orientigruzu interpretieren sind. Hierfur
werden Verbesserungen der Methodik vorgeschlagén.die in dieser Arbeit erstmals
verwendete Zielaufgabe werden mogliche zugrundgeide Mechanismen diskutiert, u.a.
Implementierungs-Intentionen (z.B. Gollwitzer, 199®Rekodierung (z.B. Rothermund &
Wentura, 2004) und regulatorische Passung (HiggRB00). Diese Mechanismen zu
untersuchen bleibt Aufgabe zukunftiger Forschung.

Die vorliegenden Studien untersttitzen und validietamit die Annahmen des RIM
(Strack & Deutsch, 2004) auf dem spezifischen Eeldmotivationalen Richtung. Fur die im
Theoretischen Teil aufgefihrten Valenz- und Zietihen kann auf der Basis der
vorliegenden Daten festgestellt werden, dass bEm®rieklassen jeweils nur zu einem Teil
valide sind. Der Gultigkeitsbereich der Valenztheor muss auf basale, biologisch
determinierte reflexartige Verhaltenspradisposgeionreduziert werden; die Befunde der
reflektiven Zielorientierung erklaren sie nicht. eEheorien dagegen missen die hier
diskutierten Moderatorvariablen (Eigenaktivitdt u&icherheit) mit aufnehmen. Nur so
kobnnen sie den aktuellen Zielorientierungs-Datetsgrchend interpretiert werden. Die
Befunde auf der impulsiven Distanzverdnderungs+ligeung erklaren die Zieltheorien

hingegen nicht.

Es wird ferner diskutiert, ob zwei Ann&herungs-Veitnings-Ebenen genigen.
Aufbauend auf den Forschungen von Krieglmeyer ualieigen (in Vorbereitung) kénnte die
impulsive Distanzveranderungs-Orientierung weitar zwei unabhéngige Konstrukte —
immediate und ultimate Distanzverdnderung — auiijeserden. Dieser Ansatz sollte in
zukUnftiger Forschung mit der hier vertretenen ldkeidung zwischen
Distanzveranderungs- und Ziel-Orientierung verglithwerden. Schlie8lich haben die
aktuellen Ergebnisse auf Implikationen fiir angewandrForschungen, z.B. der
Schmerzforschung. Aufbauend auf den aktuellen Bkfonlasst sich schlie3en, dass es
zentral fur erfolgreiche Schmerztherapien ist, dgchmerz (negative Stimulation) mit
bestimmten Mitteln vollstandig auszuschalten. Narkann eine Annaherungs-Orientierung

und damit eine Verbesserung der LebensqualitéBedgnffenen erreicht werden.

(2520 Worter)
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