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Zusammenfassung (deutsch) 

Nach McClelland, Koestner und Weinberger (1989) wird davon ausgegangen, dass es 

sich bei impliziten Motiven um motivationale Dispositionen handelt, die außerhalb des 

Bewusstseins auf das Erleben und Verhalten von Menschen einwirken. Die 

interindividuellen Unterschiede in den Motivausprägungen manifestieren sich in 

unterschiedlichen Affektintensitäten als Reaktion auf Informationen, die das Erreichen 

oder Verfehlen motivrelevanter Ziele anzeigen. D.h. z.B. ein Mensch mit einem hohen 

Machtmotiv sollte mehr Freude empfinden, wenn er einen anderen Menschen 

beeinflussen oder beherrschen kann, als ein Mensch mit einem geringen Machtmotiv. 

Diese Annahmen über den affektiven Kern impliziter Motive werden in Beschreibungen 

oder Definitionen von Motiven zwar oft erwähnt, aber bisher kaum untersucht. Deshalb 

sollte der Nachweis affektiver Unterschiede in den Reaktionen auf motivrelevante 

Stimuli in Abhängigkeit der Motivausprägung mit Hilfe physiologischer Messungen der 

Gesichtsmuskelaktivität als Affektindikator untersucht werden. So ist z.B. der 

Corrugator supercilii (Stirn) ein valider Indikator für negativen Affekt und der 

Zygomaticus major (Backe) für positiven Affekt (z.B. Bradley, Codispoti, Cuthbert & 

Lang, 2001; Larsen, Norris & Cacioppo, 2003).  

Die erste Studie beschäftigte sich mit dem impliziten Leistungsmotiv. Für einen 

Mensch mit einem hohen impliziten Leistungsmotiv liegt der Anreiz einer Aufgabe in 

der unabhängigen Bearbeitung und Bewältigung. Deshalb ist Feedback, das darüber 

Aufschluss gibt, ob die individuellen Ansprüche erfüllt werden oder nicht, von großem 

Interesse für hoch implizit Leistungsmotivierte (siehe auch Brunstein & Maier, 2005) 

und auf dieses sollte eine stärkere emotionale Reaktion folgen als bei Menschen mit 

einem geringeren Leistungsmotiv. Diese Annahme konnte bestätigt werden. Probanden 

mit hohem bzw. niedrigen impliziten Leistungsmotiv bearbeiteten eine Aufgabe (den d2 
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Test) und erhielten positives bzw. negatives Feedback, das anzeigte, ob sie sich 

verglichen mit ihrer eigenen Leistung im jeweils vorangegangen Durchgang verbessert 

oder verschlechtert hatten. Während der Präsentation des Feedbacks wurde die 

Corrugatoraktivität mit EMG gemessen. Probanden mit einem hohen impliziten 

Leistungsmotiv zeigten nicht nur eine stärkere Corrugatoraktivität auf negatives 

Feedback, sondern sie regulierten diese dann auch stärker wieder nach unten - sogar 

unter das Level der Probanden mit niedrigem Leistungsmotiv.  

In der zweiten Studie sollte untersucht werden, wie sich der Affekt von 

Probanden mit einem hohen Bindungsmotiv verglichen mit Probanden mit einem 

niedrigen Bindungsmotiv in der Wahrnehmung von Gesichtsausdrücken unterscheidet. 

Es gibt Hinweise darauf, dass neutrale Gesichter von Menschen mit hohem 

Bindungsmotiv als aversiv empfunden werden (Schultheiss et al., 2005; Stanton, Hall & 

Schultheiss, 2010), da dies ein Desinteresse bzw. eine mangelnde Involviertheit in die 

soziale Interaktion signalisiert. Diese Annahme wurde jedoch, wie bei allen Motiven, 

bisher nur indirekt über differentielle Lernleistungen untersucht, die beim Einsatz 

unterschiedlicher Gesichtsbilder als Verstärker gezeigt wurden (Schultheiss et al., 

2005). Deshalb sollte bei der Studie eine direkte Erfassung des Affektes erfolgen: 

während bei den Probanden die Gesichtsmuskelaktivität mit EMG gemessen wurde, 

fand eine kurze Interaktion mit dem Versuchsleiter statt, der angeblich für eine andere 

Studie Blutdruckdaten erheben sollte. Das nonverbale Verhalten des Versuchsleiters 

wurde variiert (lächeln vs. neutraler Gesichtsausdruck). Es konnte bestätigt werden, 

dass Probanden mit einem hohen impliziten Bindungsmotiv das neutrale Gesicht des 

Versuchsleiters als negativer empfunden haben, d.h. mehr Corrugatoraktivität zeigten, 

als Probanden mit einem niedrigen Bindungsmotiv. 
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In der dritten Studie sollten zum einen die Befunde der ersten beiden Studien, 

nämlich dass je nach Motivausprägung unterschiedliche Affektintensitäten auf 

motivrelevante Stimuli gezeigt werden, mit anderem Stimulusmaterial repliziert 

werden. Zum zweiten sollte der Untersuchungsgegenstand um die Frage erweitert 

werden, inwieweit diese affektiven Reaktionen im Zusammenhang mit impliziten 

Motiven willentlich unterdrückt bzw. gesteuert werden können. Dazu wurden den 

Probanden während der EMG Messung vom Zygomatic (Backe), vom Corrugator 

(Stirn) und vom Orbicularis (Auge) verschiedene Bilder präsentiert, die entweder das 

Leistungs-, Bindungs-, oder Machtmotiv ansprechen sollten. Eine Gruppe von 

Probanden wurde instruiert, ihre Emotionen während der Bildbetrachtung zu 

unterdrücken und einen möglichst neutralen Gesichtsausdruck zu wahren, die andere 

Gruppe sollte ganz spontan und natürlich darauf reagieren. Die Ergebnisse bestätigten, 

dass implizite Motive die Muskelaktivität moderieren können. In der Gruppe, die 

natürlich auf die Bilder reagieren sollte, zeigte sich z.B., dass Männer mit einem hohen 

impliziten Bindungsmotiv mehr Zygomatikaktivität aufwiesen als Männer mit einem 

niedrigen Bindungsmotiv, wenn sie Bilder mit Bindungsthematik betrachten 

(unabhängig von der Valenz). In der Gruppe, die ihren Affekt unterdrücken sollte, 

reagierten Männer mit hohem impliziten Bindungsmotiv mit weniger 

Zygomatikaktivität auf Bindungsbilder. Ein ähnlicher Befund ergab sich für die 

Corrugatoraktivität bei Probanden mit hohem verglichen mit niedrigem Machtmotiv: 

wenn der Affekt unterdrückt werden sollte, hatten hoch Machtmotivierte, die negative 

Machtbilder betrachteten, weniger Corrugatoraktivität als niedrig Machtmotivierte.  

Insgesamt zeigen die drei Studien, dass der mit EMG gemessene Affekt in der 

Tat durch implizite Motive moderiert wird, dass die Beziehung zwischen der Situation, 

dem Affekt und der Stärke des Motives jedoch relativ komplex ist. Zum Beispiel ist in 
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zukünftigen Studien zu eruieren, welche Reizkonstellationen bei welchem Motiv auf 

welchen Muskel wirken. 
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Chapter 1 

General Introduction 

 

The nature of implicit and explicit motives 

Motives are dispositional physiological needs, desires or similar impulses that act as an 

incitement to action. They have affect-amplifying function, making the attainment of 

incentives more rewarding, and the dealing with disincentives more aversive (Atkinson, 

1957; Schultheiss, 2008). The idea that changes in affect are in fact the core of 

motivation has been picked up on by modern physiological-based approaches to 

motivation. Berridge (2004), for instance, illustrates that goal stimuli of almost all 

biological motivations elicit physiological affective reactions and that these affective 

reactions to, for example, food, water, or sex play a causal role in future motivated 

behavior.  

Generally speaking, there are two types of motives, namely implicit and explicit 

ones. Implicit motives are motivational dispositions that function outside of a person´s 

conscious awareness. They are activated by incentives inherent in an activity or 

experience, for example working on a challenging task in the case of need for 

achievement (nAch) or having impact on another person in the case of need for power 

(nPow). They are distinct from self-attributed or explicit motives which are cognitively 

elaborate self-reflections of people´s own needs and goals stimulated by social 

incentives such as external rewards or demands (McClelland, Koestner, & Weinberger, 

1989).  

Schultheiss (2001) developed an information-processing model of implicit and 

explicit motives according to which implicit motives respond primarily to nonverbal 

cues such as facial expressions of emotions. Once aroused, implicit motives influence 



 
 

2 

behavior that is measured with non-declarative methods. These measures include 

physiological responses such as changes in hormone release or muscle tone as well as 

learning behavior, that is, the acquisition of new stimulus-stimulus associations. Explicit 

motives, on the other hand, respond to verbal-symbolic cues and have impact on 

behaviors that are measured with declarative methods such as self-rated attitudes, 

judgments, decisions or goal-listings.  

 Since physiological measures are an important correlate of implicit motives and 

since the present studies (Chapters 2 to 4) also involve physiological measures, namely 

electromyography (EMG), an overview over the most relevant finding concerning 

physiological correlates and implicit motives will be given next.  

 

Physiological correlates of implicit motives  

After a motive has been aroused by incentives which signal the possibility of goal 

attainment, behavior directed at attaining the goal becomes energized. This will be 

reflected by improved instrumental learning, changes in affect, and physiological 

reactions (Schultheiss, 2008). The connection between physiological and motivational 

structures can be found among many socially living mammals since it is of importance 

for the survival of a species, for instance, to form attachments between parents and 

offspring or to rise in the social hierarchy, that is, to be affiliation-, and dominance-

oriented (e.g., Wilson, 1980).  

 Before the most important findings concerning implicit motives and 

physiological parameters will be illustrated, I will define and describe the three motives 

that were investigated in the following studies of the dissertation. First, the implicit 

affiliation motive (nAff) is characterized by the capacity to derive satisfaction from 

establishing, maintaining, and restoring positive relationships with others (Atkinson, 
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Heyns, & Vernoff, 1958). People high in nAff want to be with individuals who are 

friendly, and they distance themselves from individuals that are not (e.g., Schultheiss, 

2008). High levels of implicit affiliation motivation are linked with the release of the 

peptide hormone oxytocin (Insel & Young, 2001) and heightened activity of the 

parasympathic nervous system  (McClelland, 1989) and consequently with lower blood 

pressure (McClelland, 1979) and better immune functions (Jemmot et al., 1983; 

Jemmott et al., 1990; McCelland, Davidson, & Saron, 1985). Also, implicit affiliation 

motivation is associated with the steroid hormone progesterone (Wirth & Schultheiss, 

2006). For example, women who take oral contraceptives that contain progesterone 

have higher levels of affiliation motivation than women who do not take them 

(Schultheiss, Dargel, & Rohde, 2003). Likewise, Schultheiss, Wirth, and Stanton (2004) 

found that movie-induced arousal of the implicit affiliation motive led to increases in 

progesterone. That is, there is a bi-directional relationship between the implicit 

affiliation motive and progesterone: the arousal of the affiliation motive leads to an 

increase in progesterone and the release of progesterone leads to heightened affiliation 

motivation (Wirth & Schultheiss, 2006). The reasons for this association are seen to lie 

in the evolutionary mechanism of fight-and-flight. More precisely, progesterone has 

anxiolytic effects on the organism which reduces the sympathetic fight-flight response 

tendency while at the same time promoting friendly attachment-oriented behaviors 

(Taylor et al., 2000).  

 The implicit power motive (nPow) describes the capacity to derive pleasure from 

having physical, mental, or emotional impact on others and to experience the impact of 

others on themselves as aversive (e.g., Schultheiss, 2008; Winter, 1973). This drive for 

power might not necessarily be manifest in openly aggressive behaviors but rather in 

subtle and intelligent behaviors like the gesturing during speech or good management 
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skills in hierarchically organized organisations (e.g., Schultheiss & Brunstein, 2002; 

McClelland & Boyatzis, 1982). Dominant behavior is promoted by the gonadal steroid 

hormone testosterone (Monaghan & Glickman, 1992) which gets released as a 

consequence of increases of the activity of the sympathetic nervous system (Sapolsky, 

1987). Success in one-on-one dominance contests or the anticipation of success leads to 

increases in testosterone in men which has reinforcing effects on learning behavior. The 

function of this mechanism lies in the effects testosterone has on coping with 

dominance challenges since it increases the energy supply to muscles and lowers the 

threshold for aggressive behaviors. Defeat on the other hand, increases the stress 

hormone cortisol which decreases the level of testosterone (e.g., Schultheiss, Campbell, 

& McClelland, 1999; Schultheiss & Rohde, 2002). Stressed power motivation has also 

been associated with impaired immune system functioning and health problems 

(Jemmott, 1987; McClelland, 1989). Another consequence of the increased activity of 

the sympathetic nervous system is increased blood pressure which sometimes becomes 

a chronic problem (Fontana, Rosenberg, Marcus, & Kerns, 1987; McClelland, 1979).  

 The achievement motive (nAch) is characterized by the capacity to derive 

satisfaction from the autonomous mastery of challenging tasks (McClelland, Atkinson, 

Clark, & Lowell, 1953). The physiological roots of the achievement motive, however, 

are harder to find. While some researchers argue that the need for achievement is 

learned through parent-child interactions (Elliot & Thrash, 2004; Rosen & D`Andrade, 

1959) others point out that other mammals also take an interest in exploring and 

mastering objects in their environment (Boesch-Achermann & Boesch, 1993). 

Achievement motivation has been found to correlate with muscle tone during rest 

(Mücher & Heckhausen, 1962) and hope for success correlates positively with levels of 

uric acid (Mueller & Beiman, 1969). When administering drugs that increase the 
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dopaminergic transmission in the central nerve system hope for success tendencies 

increase and vice versa: drugs that lead to a decrease of dopaminergic transmission also 

decrease hope for success (Bäumler, 1975). McClelland (1995) argues that the arousal 

of the implicit achievement motive leads to the release of the peptide hormone arginine-

vasopressin (AVP) which promotes episodic memory processes in the brain.  

 Physiological correlates are also indicators of affect. The next paragraph will 

therefore address the role of these physiological and other indicators of affect in the 

context of implicit motives. 

 

Implicit motives and nonverbal indicators of affect 

Affect plays an important role in guiding people´s motivated behaviors: affective 

experiences with incentives are the foundation of implicit motives (McClelland, 1989) 

and the anticipated affect derived from the attainment of motive-relevant incentives lets 

us predict which situations will be approached and which ones will be avoided (e.g., 

McClelland et al., 1953; Heckhausen, 1963). Motives represent individual differences in 

the capacity to experience pleasure when being confronted with incentives and 

displeasure when facing disincentives. Finding ways to measure affect, however, can be 

rather challenging. The applicability of questionnaires and rating scales is quite limited 

when dealing with implicit motives since they operate outside of people´s awareness 

(see paragraphs above). In a study by Winkielman, Berridge, and Wilbarger (2000), for 

example, thirsty participants were subliminally exposed to pictures of happy faces. 

Despite the fact that this treatment failed to have any influence on people´s ratings of 

their subjective feelings they subsequently drank more and  rated the drink to be more 

pleasant than control subjects. Thus, people´s unconscious affective reactions to the 

pictures were solely visible on the behavioral indicator of how much liquid was 
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consumed. Further, Schultheiss et al. (2005) demonstrated that instrumental learning 

can be used as an indicator of the strengths of hedonic responses to an incentive. Thus, 

high-power individuals were quicker to learn visumotor sequences than low-power 

individuals when the execution of the sequence was reinforced by beating an opponent 

in a contest. The self-reported affective state after winning or losing, however, was 

unrelated to the implicit power motivation and to implicit learning. 

 Furthermore, recordings of cardiovascular activity (e.g. heart rate, blood 

pressure) or of electrodermal activity, for example, allow insights into the activation of 

the sympathetic nervous system in response to stressors such as fear stimuli (e.g. Stern, 

Ray, & Quigley, 2001). Peterson (1907), a student of Jung, described this latter method 

in his word-association experiments as follows: “It is like fishing in the sea of the 

unconscious, and the fish that likes the bait the best jumps to the hook...Every stimulus 

accompanied by an emotion produced a deviation of the galvanometer
1
 to a degree of 

direct proportion to the liveliness and actuality of the emotion aroused.” (p.805). 

Another nonverbal indicator of hedonic impact of incentive attainment is facial 

expressions. Electromyographic measures fom different facial muscles will be used for 

all studies presented in Chapters 2 to 4 and will be described in detail in these chapters. 

 The goal of this dissertation was to use facial EMG as a measure of the 

differential affective reactions to incentives and disincentives and thus, find objective, 

non-self-reported evidence for the core feature that defines motives, namely their affect-

amplifying function. Three studies will be presented here. In each of them, I used the 

Picture Story Exercise (PSE) (e.g., Schultheiss & Pang, 2007), that is, a projective 

measure, to determine the strength of participants´ implicit motive(s). 

                                                           
1
  Tool named after Luigi Galvani that measures small electric currents like, for example, the ones used to 

measure electrodermal activity (see e.g. Stern, Ray, & Quigley, 2001) 
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 Chapter 2 deals with the implicit achievement motive (nAch). We asked 

participants to work on a d2-test of attention and when performance feedback was 

given, electromyographic (EMG) data was gathered from the corrugator supercilii 

(frown muscle) which is used as an indicator of negative affect. We found that people 

high compared to low in nAch performed faster on the d2 test and showed a higher 

maximum in corrugator activity when being confronted with negative performance 

feedback, as well as a more pronounced subsequent down-regulation of their corrugator 

activity. 

 Chapter 3 covers the implicit affiliation motive (nAff). Participants were 

involved in an interaction with an experimenter while their corrugator activity was 

measured with EMG. The experimenter was either smiling throughout the interaction or 

keeping a neutral face which should be aversive for people high in nAff since it signals 

a lack of involvement. As expected, we found a higher corrugator activity for people 

high in nAff compared to people low in nAff when the experimenter kept a neutral 

facial expression throughout the interaction but not when he/she was smiling.  

 In Chapter 4, I describe a study that analyzed all three major motives, namely 

need for affiliation (nAff), need for achievement (nAch) and need for power (nPow). 

Participants were shown positive and negative pictures of motive-relevant contents and 

were instructed to either react naturally or suppress their affect. EMG measures were 

taken from the corrugator (forehead), the zygomatic (cheek) and the orbicularis oculi 

(around the eyes). The results confirmed that muscle activity can be moderated by 

implicit motives but that the relationship between situation, affect, and motive strength 

is rather complex. 

 Chapter 5 gives a summary of the most important results and discusses the three 

studies in terms of their meaning for the concept of implicit motives. 
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Chapter 2 

 

Study 1:  

The implicit achievement motive and affect regulation measured with facial EMG 
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1. Introduction 

  

1.1. Implicit motives: Origin and function as affect- amplifiers  

According to McClelland, Koestner and Weinberger (1989) implicit motives are 

motivational dispositions that operate without any conscious effort or awareness. They 

are learned through prelinguistic affective experiences in early childhood and are 

aroused by nonverbal incentive cues later in life, presumably through conditioned 

associations between the cue and the subsequent change in affect (Atkinson, 1957; 

McClelland, Atkinson, Clark, & Lowell, 1953). In fact, it is the capacity to feel (or 

anticipate) satisfaction during the attainment of a certain class of incentives that 

constitutes the core of an implicit motive (Atkinson, 1957). That is, the amount of 

pleasure, for example, that is derived from successful task completion should vary as a 

function of the dispositional need for achievement (nAch) – the stronger the motive, the 

greater the pleasure. However, this affect-amplifying function of nAch in the context of 

task performance is not well documented in the research literature. The present research 

therefore addresses this issue by examining the role of changes in facial affect in 

response to positive and negative performance feedback in individuals varying in nAch. 

The affective qualities of nAch originate from the fact that parents of achievement-

motivated children reward their children for the independent mastery of developmental 

challenges but are also more likely to punish them for failing to master them 

(Heckhausen & Heckhausen, 2008; McClelland & Pilon, 1983). Thus, information that 

signals difficulties in the independent mastery of a task is associated with negative 

affect (Schultheiss & Brunstein, 2005). Kuhl (2001, 2008) points out that mothers of 

children that later became high in nAch would withhold warmth when the child was 

encountering difficulties in goal attainment, letting the child feel the frustration 
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associated with the situation. The child will then seek his/her own solutions and engage 

in instrumental behavior. Thus, the encountering of obstacles will lead to an inhibition 

of positive affect (see also Gray, 1982) and to the performance of instrumental actions. 

As soon as the instrumental behavior succeeds the inhibition of positive affect can be 

released. Even though the satisfaction for people high in nAch is derived from the 

autonomous mastery of challenging tasks, later in life they do need external information 

that will help them to evaluate whether they are indeed mastering the task. 

 

1.2. Positive and negative feedback stimuli 

Brunstein and Maier (2005) showed that people high in nAch are sensitive to 

intraindividual feedback, that is, feedback on how well they did compared to how well 

they did previously (see also Brunstein & Hoyer, 2002). When being given negative 

intraindividual performance feedback, that is, feedback indicating a worsening of one´s 

own performance compared to one´s previous performance, people high in nAch are 

willing to mobilize more effort on a task. People low in nAch do not show this 

response. When the feedback indicates an improvement compared to one´s previous 

standards, however, the performance level is independent of nAch. The willingness of 

people high in nAch to invest more energy into a task after negative feedback has been 

given is assumed to be due to differences in the affective reactions to the feedback. 

More precisely, the anticipated affective change that is associated with motive-relevant 

incentives is stronger than among people with a low implicit motive. When the 

performance quality is threatened, for example, by declining feedback, more effort is 

invested as compensatory mechanism in order to guarantee goal attainment.  
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1.3. Affective responses to motive-relevant stimuli 

As we have pointed out in the previous sections, interindividual differences in nAch are 

comprised of interindividual differences in the amount of affect that is felt or anticipated 

when being in a motive-relevant setting. In other words, strong motives act as affect-

amplifiers, making successes more pleasurable and troubles more painful compared to 

weak motives (see also Schultheiss, 2008). In the case of nAch, negative feedback 

seems to be more relevant to people high in this motive than positive feedback 

(Brunstein & Maier, 2005). Empirical evidence for the affect-amplifying function of 

implicit motives is sparse, however, and the affective characteristics of nAch have not 

received much systematic research. The few studies that have been done in that context 

have not been using objective measures of affect, like physiological data, but subjective 

self-reports (e.g., Brunstein, Schultheiss, & Grässmann, 1989). Thus, it is the goal of 

this study, to provide evidence for the affect-amplifying function of nAch using direct 

physiological indicators of affect. Particularly, nonverbal expressions of affect in the 

form of facial expressions are considered a prime indicator of the hedonic impact of 

goal attainment (Berridge, 2000). Studies have shown that negative affect is associated 

with an increase in muscle activity from the corrugator supercilii, the muscle on the 

forehead between the eyebrows that is activated when frowning. For example, Larsen, 

Norris, and Cacioppo (2003) presented stimuli that varied in valence to their 

participants and found a consistent relationship between negative stimuli and corrugator 

activity (see also Bradley, Codispoti, Cuthbert, & Lang, 2001). A frequently used 

method of assessing affect is measuring electromyographic (EMG) activity from facial 

muscles which allows to capture both visible and unseen movements (e.g., Schandry, 

1998; Stern, Ray, & Quigley, 2001). EMG has been proven to be a valid and reliable 

indicator of facial actions (Tassinary, Caciopp, & Geen, 1989). Fodor, Wick and 
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Hartsen (2005) used EMG measures from the corrugator supercilii to investigate 

interindividual differences in the strength of affective responses in individuals low and 

high in the need for power (nPow). The authors found that people high compared to 

people low in nPow showed more corrugator activity when being exposed to a video of 

an assertive job candidate who represents a threat to their own need for dominance over 

others. Furthermore, Fodor and Wick (2009) demonstrated that power-motivated people 

find it more aversive and therefore show more corrugator activity when they have to 

give a speech in front of an unappreciative audience which thwarts their desire to 

impress and influence others. The work by Fodor et al. (2005) and Fodor and Wick 

(2009) illustrates that EMG is a sensible and objective measure to capture 

interindividual differences in affective reactions in the context of motive-relevant 

situations. 

 

1.4. Overview over the present study 

The present study aims at integrating the above-mentioned theoretical considerations 

and empirical findings by using a physiological measure of affect, namely corrugator 

EMG, to examine the effect of experimentally varied positive and negative performance 

feedback on affective responses and subsequent performance on an attention task in 

individuals high or low in nAch. Three main considerations guided our study: 

1. Based on the studies by Brunstein and Maier (2005), we were expecting to find 

differences in the level of performance between people high compared to people 

low in nAch. This is due to the fact that varying levels of progress on a task 

should be related to a stronger change in affect and therefore should lead to 

increased effort mobilization. We expected this effect to be particularly 
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pronounced when individuals encounter negative feedback, because it signals to 

high-nAch individuals that a challenge needs to be mastered. 

2. We test the role of affect in implicit achievement motivation for the first time 

with a direct measure of negative affect by gathering facial muscle activity from 

the corrugator supercilii. We expect to find stronger negative affect for people 

high compared to low in nAch when being confronted with negative feedback, 

but not in response to positive feedback.  

3. We explored whether affect plays a mediating role between individuals’ level of 

nAch and their task performance. 

  

2. Method 

2.1. Sample 

Data was collected from 90 students (61 women and 29 men) enrolled at Friedrich-

Alexander University in Erlangen (Germany). Psychology students and students that 

had already participated in previous studies of the department could not participate. 

Three participants had to be excluded since their stories on the Picture Story Exercise 

(PSE) were below the minimum number of words required. Another four participants 

produced extreme values on the EMG measure (with the criterion for the cutoff being 

studentized residuals > |3.0|) and were therefore excluded as well. The remaining 83 

participants (54 women and 29 men), had an average age of 22.91 years (SD=2.49). 
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2.2. Design  

The study used a nAch x feedback design, with nAch being a quantitative measured 

predictor variable and the feedback condition being an experimentally varied within-

subject factor. Each participant received both positive and negative feedback in random 

order. Dependent measures were the reaction times and response accuracy on the 

attention task, as well as EMG measurements of corrugator supercilii activity in 

response to task feedback. 

 

2.3. Procedure 

When the participants arrived in the laboratory, they were told that they were taking part 

in a study on the relationship between attention and muscle activity and that they would 

be asked to complete a series of attention tests. Then, they sat down at a computer work 

station and first completed the PSE (McClelland et al., 1989) to measure nAch. To the 

participant, the PSE was just presented as story writing exercise without mentioning the 

fact that their motive strength would be captured with it. Then, electrodes were attached 

to the corrugator supercilii on the forehead to collect EMG data while participants were 

working on a computerized attention task. Performance feedback was varied within 

subject: after each block a positive or a negative feedback stimulus in the form of a plus 

or a minus was presented on the monitor. In total, each participant worked on 10 

negative and 10 positive feedback blocks in randomized order. After completing a 

questionnaire on their demographics, participants were debriefed about the purpose of 

the study and the experimentally manipulated feedback.  
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2.4. Measures 

PSE. Our PSE consisted of five pictures that were particularly suitable for the 

assessment of nAch: boxer, trapeze artist, women in laboratory, gymnast and workers 

(see Brunstein & Maier, 2005; Schultheiss & Pang, 2007). The presentation of the 

pictures was preceded by standard instructions for computerized PSEs as described by 

Schultheiss and Pang (2007). Each picture was shown for 10s, then a window appeared 

on the screen replacing the picture and participants were to type their stories into that 

window. They could either move on to the next picture when they felt like their story 

was finished, or else, after 4 min, a reminder was shown telling them to come to an end. 

Word count for each story was determined by a utility programmed in MatlabR2009b. 

The content of the stories was later coded by a trained scorer using Winter’s (1994) 

Manual for Scoring Motive Imagery in Running Text. More precisely, nAch comprised 

5 motive imagery categories that were scored: the first category, ach1, describes 

adjectives that evaluate performance positively (e.g., being the best), ach2 refers to 

goals or performances that are described in ways that suggest positive evaluation, ach3 

are mentions of winnings or competing with others, ach4 describes failure, ach5 are 

images of unique accomplishments. A subset of the stories was also coded by a second 

trained scorer, to determine the interrater reliability. Both raters had been trained with 

Winter’s (1994) training manual prior to the study, exceeding 85% of interscorer 

agreement on calibration material prescored by an expert. We calculated the overall 

nAch score for each participant by computing the sum over all categories and stories 

(M=6.83, SD=2.93). The interrater reliability, that is, the correlation of nAch scores of 

the first and the second scorer, was r= .97. We then performed a square root 

transformation (of the nAch scores coded by the first scorer) to achieve a normal 

distribution. Since PSE total word count (M=492; SD=119) was significantly correlated 
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with transformed nAch scores (r=.26; p< .01) we corrected for the influence of protocol 

length on the transformed nAch by regression and converted the residuals to z-scores. 

Attention task. The attention task we employed in our research was a modified and 

computerized version of Brickenkamp’s (1962) d2 test of attention. Participants were 

instructed to differentiate between targets (ds with 2 dashes placed either above or 

below the d) and non-targets (ds with more or fewer than two dashes or bs with any 

number of dashes) that were sequentially presented on the monitor. When a target 

stimulus was presented, the left button on a response pad had to be pressed as fast as 

possible, when a non-target was presented, the right button had to be pressed. To 

become familiar with the task and the response pad, participants completed a block of 

practice trials that was automatically terminated when 20 correct responses were given 

in a row. The actual task consisted of 20 blocks with 40 stimuli each and had to be 

completed as quickly and accurately as possible. After each block, either a green plus or 

a red minus was shown on the screen to inform participants that their performance had 

improved or worsened compared to the previous block. The very first feedback was 

supposedly based on a comparison between the practice block and the first test block. In 

actuality, all feedback information was experimentally varied and the 10 positive and 10 

negative feedback stimuli were presented in random order for each participant. Each 

feedback stimulus was displayed for 5 s. EMG analyses (see below) are based on these 

5 s intervals during feedback exposure. Before a feedback stimulus was presented, a text 

appeared in the middle of the screen for 5 s, stating that the computer was calculating 

the performance on the d2 test and asked participants to be patient. A measure of EMG 

baseline activity was taken from that interval. 

EMG. Participants’ skin was cleaned with water and a paste that contained abrasive 

material to lower the impedance between the skin and the electrodes. Two Ag/AgCl 
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surface electrodes were attached to the forehead with an adhesive collar along the 

muscle fiber of the corrugator supercilii on the left side of the face according to the 

standards for EMG measurement described by Fridlund and Cacioppo (1986): first, one 

electrode was filled with electrode paste and attached to the corrugator area. Then, the 

second electrode was placed left (from the point of view of the participant) of the first 

electrode and slightly higher than the first one. A clip electrode was placed on the left 

ear and served as a reference electrode. The electrodes were connected to a Biopac MP 

150 amplifier which sent the EMG signal to a computer dedicated to recording the 

EMG signal. The signal was sampled with 1000 Hz by the software AcqKnowledge 4.0. 

The EMG raw signal was rectified and integrated for further data analysis. Whenever 

feedback from the d2 test was presented to participants, an 8-digit code was sent by the 

computer on which the d2 task was presented to the computer that recorded EMG 

activity. We used two different codes which allowed us to differentiate between epochs 

following positive and negative feedback, respectively, in the EMG recordings. We 

extracted mean corrugator activity from six one-second intervals: a one-second interval 

starting 1.5 s before feedback was presented (baseline) and 5 one-second intervals 

during feedback presentation. 

 

3. Results 

3.1. Overview: 

Table 1 displays the means and standard deviations calculated over the 9 blocks 

following positive and negative feedback presentations for reaction times and accuracy 

on the d2 test as well as the mean corrugator activity averaged over the 5 one-second 

intervals.  
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Table 1 

Means, standard deviations, and correlation coefficients for performance and EMG measures after positive feedback (above diagonal) and negative feedback 

(below diagonal). 

  

  negative feedback 

 
 

positive feedback 

 
 

              

      nAch Mean RT Mean 

correct 

Mean 

EMG 

Baseline 

RT 

Baseline 

correct 

Baseline 

EMG 

                    

nAch           -.21*      -.08      .06     -.12       .02     .05 

Mean RT 511.50 (69.30)    507.74 **( 70.50)     -.22*         .18      .01      .83** .05     .13 

Mean correct  38.05 (1.51) 38.04 (1.58)     -.09 .17       -.00      .13       .74**   -.02 

Mean EMG         -3.47 (0.29)         -3.47 (0.30)      .10       .03      -.05          -.10      -.04     .86** 

Baseline RT 553.26 (92.12)      560.11 (97.07)     -.08       .83**       .22*     -.08   -.03     .18 

Baseline correct 38.40 (1.55) 38.19 (2.16)     -.14 .03       .54**     -.11 .03      -.02 

Baseline EMG        -3.52 (0.29)         -3.54 (0.28)      .08       .14      -.12      .86**       .11      -.10   

Note. RT = reaction times on the d2 test. 

N=83 

** p < .01 

 * p < .05
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3.2. Task performance: 

First, we were interested in the effects of the feedback, nAch and the feedback x nAch 

interaction on d2 task performance. Since both the baseline block for the reaction times 

as well the number of items solved correctly were significantly correlated with 

corresponding performance measures during the positive and negative feedback block 

(see Table 1), the baseline measures were always included as a covariate in the 

following analyses. For the first analyses, we entered feedback as a repeated-measures 

factor and nAch as a quantitative (continuous) predictor into a repeated-measures 

regression analysis which was realized with Systat´s general linear model (GLM, see 

also Cohen & Cohen, 1983). Average d2 reaction times over all items were significantly 

influenced by nAch (F(1,80)=4.60; p < .05; η2
partial =.05). Feedback and the feedback x 

nAch interaction, however, did not have a significant effect (F(1,80)=0.21; p> .05; 

η2
partial =.00 and F(1,80)=0.27; p> .05; η2

partial =.00). Thus, people high in nAch 

performed significantly faster than people low in nAch, regardless of the feedback given 

(Figure 1).  
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Figure 1. Residualized reaction times in seconds on the d2 test in relation to nAch for the 

positive (dashed line) and the negative feedback (solid line) condition. 

 

In order to rule out a speed-accuracy tradeoff, we repeated the above analysis 

and added the average of all items solved correctly, taken over both the negative and the 

positive feedback condition, as another covariate. The covariate, however, did not lead 

to a significant effect (F(1,79)=0.17; p > .05; η2
partial =.00) while the nAch main effect 

remained almost unaltered (F(1,79)=4.66; p< .05; η2
partial =.05). Thus, no evidence for a 

speed-accuracy tradeoff could be found. 

Next, we were interested in whether nAch and the feedback given had any effect 

on the number of items that were solved correctly. So, we performed another GLM 

analysis with feedback as a repeated-measures factor and nAch as a quantitative 

(continuous) predictor while holding the baseline for correctly solved items constant. 

We found that the number of items that were solved correctly was not dependent on 
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nAch (F(1,80)= 0.48; p= .48; η2
partial =.00), the feedback given (F(1,80)= 0.15; p= .69; 

η2
partial =.00), or the nAch x feedback interaction (F(1,80)= 0.02; p= .86; η2

partial =.00). 

 

3.3. Corrugator activity 

The EMG mean values for each of the 5 one-second intervals after stimulus onset and 

the one-second baseline before stimulus onset, respectively, were aggregated over the 

10 negative and the 10 positive feedback presentations. Thus, we obtained a one-second 

baseline interval and 5 one-second intervals following negative feedback and following 

positive feedback, respectively. Then, in order to achieve a normal distribution for 

corrugator activity measurements, we performed a log-transformation with each of the 6 

intervals using the formula: log10 (average corrugator activity + 2.71*10¯¹³).  

First, we calculated the difference between the one-second baseline activity and 

the five one-second intervals after stimulus onset for the negative and the positive 

block, respectively. Then, we performed a repeated-measures regression analysis on 

corrugator EMG with time (first through fifth feedback interval) and feedback as 

within-subject factors and nAch as a quantitative between-subjects predictor variable. 

The nAch x time interaction was significant (F(4,324)= 2.76; p< .05; η
2

partial =.03), the 

nAch x time x feedback interaction was not (F(4,324)= 1.60; p= .17; η
2

partial =.01). The 

above effect was not due to differences on the baseline measure, that is, when we 

repeated the analyses with the factors feedback and nAch on the two one second 

baselines, none of the factors or their interactions reached significance (ps > .05). 

When calculating two separate analysis for negative and positive feedback, the 

results revealed a highly significant nAch x time interaction (F(4,324)= 3.54; p < .01; 

η
2

partial =.04) for the corrugator activity following negative feedback. When replacing 
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the corrugator activity following negative feedback with the corrugator activity 

following positive feedback, the nAch x time interaction, as expected, did not have a 

significant influence (F(4,324)= 1.29; p= .27; η
2

partial =.01). Thus, corrugator activity 

following negative feedback, but not positive feedback, differed significantly between 

people high and low in nAch. Again, we checked for effects of nAch and nAch x time 

on the one-second baseline activity of the negative and positive feedback block, 

respectively, but none of the factors or its interaction terms reached significance (ps > 

.05). Figure 2 shows the corrugator activity changes compared to the baseline for the 5 

one-second intervals following the presentation of negative feedback for people above 

and below the median of nAch. To better illustrate the above mentioned effects, we 

performed a median split slightly above the median (Md= -0.001) of nAch and plotted 

EMG activity changes (relative to the baseline) during the presentation of negative 

feedback. 
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Figure 2. EMG corrugator activity: deviations from the baseline following the presentation of 

negative feedback for participants with a high and low implicit achievement motive (nAch). 

nAch was cut slightly above the median. 

 

 As can be seen in Figure 2, participants high in nAch not only had a higher peak 

than participants low in nAch, but they also showed a more pronounced down-

regulation of corrugator activity as indicated by a steeper drop from the second to the 

fourth second after the onset of negative feedback. We therefore calculated the 

difference between the fourth and the second interval for the corrugator activity 

following negative feedback, and termed this new variable affect regulation. We 

repeated the same procedure for the corrugator activity following positive feedback. We 

then entered both affect regulation variables, that is, the one following negative 
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feedback and the one following positive feedback, as a within-subjects factor into a 

repeated general linear model analysis along with nAch as quantitative between-

subjects factor. We found a significant between-subject main effect of nAch on affect 

regulation (F(1,81)= 4.41; p< .05; η
2

partial =.05) as well as a marginally significant nAch 

x feedback condition interaction (F(1,80)= 3.44; p= .06; η
2

partial =.04). When analyzing 

the effect of nAch on affect regulation separately for negative and positive feedback, we 

found that nAch was significantly predictive of affective change after negative feedback 

(b=0.05; SE=0.01; r=.32; p< .01) but not after positive feedback (b=0.00; SE=0.01; 

r=.04; p= .65). Figure 3 illustrates the relationship between nAch and the affect 

regulation after negative (solid line and circles) and positive (dashed line and crosses) 

feedback. 

 

Figure 3. Affect regulation of the EMG corrugator activity defined as the difference between 

the second and the fourth second after stimulus onset for negative (solid line) and positive 

(dashed line) feedback in relation to the implicit achievement motive (nAch). 
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To sum up: participants high in nAch differ from participants low in nAch in the 

way they regulate their corrugator activity: when confronted with negative performance 

feedback they showed a more pronounced adjustment of corrugator activity, with a 

higher initial peak and a stronger subsequent slump. We did not find this pattern of 

corrugator activity after positive feedback. We also saw in the previous section that 

nAch is predictive of task performance on the d2 test of attention. To better understand 

the nature of these processes we decided to explore the possibility of a mediating role of 

affect regulation in the relationship between nAch and task performance. 

 

3.4. Mediation   

Following the guidelines for mediation analysis specified by Baron and Kenny (1986), 

we tested whether affect regulation mediates the effect of nAch on d2 task performance 

after negative feedback. We had already established that nAch has a significant 

beneficial effect on reaction times in the overall sample (including the negative 

feedback condition) and on the down-regulation of corrugator activity (termed affect 

regulation) in the negative-feedback condition. In addition, we also tested whether this 

affect regulation (difference in corrugator EMG between second and fourth second) was 

related to d2 performance (RTs, residualized for the baseline). Table 2 shows the 

correlation coefficients of nAch, reaction times on the d2 test (averaged across 9 blocks 

and residualized for baseline reaction times) and affect regulation (difference in 

corrugator EMG between second and fourth second).  
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Table2 

Correlation coefficients between nAch, changes in corrugator activity (affect regulation) as 

assessed with EMG, and residualized reaction times on the d2 test. 

  nAch EMG RT  

  

nAch 

  

  

1.00 

  

  

  

  

EMG    .32** 1.00   

  

RT 

  

-.24*   

  

-.20 

  

1.00 

Note. RT = reaction times on the d2 test. 

N=83 

** p < .01 

 * p < .05 

 

To test for mediation we performed four regression analyses: first, when nAch 

was entered as the predictor of d2 reaction time residuals preceded by negative 

feedback, the effect of nAch was significant (b=-9.06; SE=3.97; r=-.24; p< .05). 

Secondly, nAch was also highly significant in predicting affect regulation measured 

with EMG (b=0.05; SE=0.01; r=.32; p< .01). Third, affect regulation was marginally 

predictive of residualized d2 reaction times that followed negative feedback (b= - 47.78; 

SE= 25.98; r=-.20; p=.06). Fourth, when entering both nAch and affect regulation into a 

regression on residualized d2 reaction times, neither nAch nor affect regulation 

remained significant (b=-7.44; SE=4.19; r= -.20; p= .07 and b=-32.08; SE=27.13; 

p=.24). Thus, the results do not confirm our hypotheses of the affect regulation being a 

mediator between the relationship of nAch with the performance on the d2 test.  
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4. Discussion 

This study examined the affective components of nAch. In keeping with the tenet that 

nAch represents the capacity for deriving satisfaction from the mastery of challenging 

tasks, we found that individuals high (as opposed to those low) in nAch performed 

faster on a d2 test of attention, regardless of the feedback given. Consistent with the 

idea that nAch acts as an amplifier of affect generated in the pursuit of mastery, we also 

had expected to find differences in individuals’ affective responses indexed as 

differences in corrugator activity to performance feedback, dependent on the strength of 

their nAch. Our results confirm this hypothesis. People high compared to low in nAch 

showed a higher maximum in corrugator activity when being confronted with negative 

performance feedback, as well as a more pronounced subsequent down-regulation. We 

did not find this pattern of corrugator activity following positive feedback. Furthermore, 

we were interested in the nature of the relationship between nAch, affect regulation and 

task performance. We assumed that affect regulation following negative feedback 

would mediate the relationship between nAch and performance. This hypothesis could 

not be confirmed, however. 

In discussing these findings, we will attempt to answer three questions. First, 

why do people high in nAch compared to people low in nAch perform faster on the d2 

test regardless of the feedback given? Second, why do people high in nAch show an 

affective response with a very pronounced down-regulation of corrugator activity? And 

third, what do the results imply for the structure and definition of implicit motives? 

We found that people high in nAch performed faster than people low in nAch. 

This effect was independent of the feedback condition, that is, whether positive or 

negative performance feedback was presented and after partialing out the baseline 
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performance, indicating that the effect is not due to differences that existed prior to the 

experimental task. The fact that people high in nAch perform faster than people low in 

nAch on various tasks is in line with results from previous studies (e.g., McClelland, 

1961, 1965; McClelland & Franz, 1992). The independence from the feedback 

condition or the nAch x feedback interaction, however, was unexpected. Brunstein and 

Maier (2005) found that performance on the d2 test was predicted by the joint effect of 

self-referenced feedback and nAch. When negative self-references feedback was given, 

people high in nAch performed faster than people low in nAch, whereas this was not the 

case when positive feedback was presented. In that case, the performance was 

independent from nAch. In our study, however, participants high in nAch showed an 

intrinsic desire to do well and performed faster than participants low in nAch, when 

positive and when negative feedback had been given.  Thus, the main difference 

between our results and the results from Brunstein and Maier (2005) does not lie in the 

reaction to negative feedback but in the reaction to positive feedback. The reason for 

this might be a difference in the meaning of the positive feedback suggested in the 

instructions. Brunstein and Maier (2005) told their participants that a plus sign would 

appear on the monitor when the best performance shown on any of the previous blocks 

is surpassed. In our study, however, the feedback referred to a comparison between the 

performance on a given block with the one on the block that was immediately 

preceding. Thus, even though in both studies the feedback was random and balanced for 

plus and minus signs, it appeared to be increasingly harder to receive a positive 

feedback for the participants in the study by Brunstein and Maier (2005) as they had to 

improve continuously to surpass their actual top performance. Whether these 

differences in the instructions indeed make a difference in the reaction to the feedback 

should be tested in future research. 
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Secondly, we found that people high in nAch showed a higher maximum in 

corrugator activity than people low in nAch when being confronted with negative 

feedback and they performed faster throughout the task. This is according to our 

hypothesis and in line with previous literature (e.g. McClelland, 1989) that describes 

nAch as a motivator that propels a person´s task behavior in the face of challenges like 

negative feedback. Generally speaking, negative affect can lead to an increase in effort 

mobilization through appraisals of task difficulty, that is, the task is perceived to be 

more challenging in a state of negative affect and therefore more effort is invested in 

order to compensate for that (e.g., Gendolla & Krüsken, 2001; Morris, 1992; Silvestrini 

& Gendolla, 2009). We also found more pronounced down-regulating of corrugator 

activity among people with a high nAch compared to people with a low nAch which 

might reflect the ability to bounce back quickly from a challenge (negative feedback) to 

an affective state that does not impede efficient coping as postulated by various theories 

of achievement motivation (e.g., Kuhl, 2001; McClelland et al., 1953). Since the 

mobilization of effort is carried by affect and the appraisal of task difficulty it would be 

important to assess both parallel changes in affect and in perceived task difficulty in a 

future study. When people high in nAch show a stronger negative affect when receiving 

negative feedback they should also perceive the task to be more difficult at that moment 

than people low in nAch.  

Finally, we would like to address the question what these results mean for the 

structure and definition of implicit motives. The study demonstrates that implicit 

motives are, as postulated by McClelland et al. (1989), affect-laden constructs that 

consist of associations between stimuli and changes in affect (operationalized in this 

study as changes in corrugator activity). Unfortunately, we were not able to confirm the 

mediating role of the affect-regulation between individuals’ level of the implicit motive 
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and their behavior, that is, their task performance. In future studies it will be important 

to investigate this issue with different behaviors, for example tasks that require more 

intellectual skills as well as more naturalistic achievements, like performances on 

school exams. Beyond that, it would be important for the definition of implicit motives 

in general, to find evidence for the affect-amplifying function of other implicit motives, 

for example the affiliation motive which would allow us to integrate the present results 

into a broader context. 
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Outlook 

The last Chapter illustrated that people high in nAch regulate their affect, 

operationalized as changes in corrugator activity, differently than people low in nAch 

when receiving negative feedback. The focus of the study was a very detailed analysis 

of the 5 one-second intervals after stimulus onset. The task (d2 test) as well as the 

feedback stimulus (a red minus symbol) were deliberately designed to be simple in 

order to avoid any kind of distractions. For example, had the feedback been more 

complex (e.g., in form of a graph), the participants would have had the freedom to 

interpret the meaning of the feedback which might potentially have caused error 

variance and/or interindividual variation in the time needed to process the information. 

Variance in the time to process the feedback and thereby in the time of reaction onset 

would have made the EMG pattern less clear. In other words, I wanted to increase the 

internal validity which, in turn, might have been on the expense of the external validity. 

Therefore, for the second study described in the next Chapter, it was my goal to create a 

more natural experimental setting and increase the external validity.    

Furthermore, I wanted to explore if the basic theoretical approach (i.e., implicit 

motives as a moderator of EMG measured affect) could also be extended to another 

motive, namely the need for affiliation (nAff). To my knowledge, a study on the 

relationship between nAff and EMG has never been published before. 
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Chapter 3 

 

Study 2: 

Implicit affiliation motivation moderates affective responses to an interaction 

partner's facial expressions 
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1. Introduction 

Implicit motives are motivational dispositions that operate without any conscious 

awareness (McClelland, Koestner, & Weinberger, 1989). They are based on conditioned 

associations between specific, nonverbal cues with a subsequent change in affect. These 

associations are learned through prelinguistic affective experiences in early childhood 

and are aroused by nonverbal incentive cues later in life (Atkinson, 1957; McClelland, 

Atkinson, Clark, & Lowell, 1953). It is the capacity to feel and anticipate satisfaction 

during the attainment of a certain class of incentives that constitutes the core of an 

implicit motive (Atkinson, 1957; Schultheiss, 2008). For instance, the amount of 

pleasure that people derive from close, harmonious contact with others should vary as a 

function of their dispositional need for affiliation (nAff) – the stronger the motive, the 

stronger the affect involved when being in an affiliative situation. However, this affect-

amplifying function of nAff in the context of interpersonal interactions is not well 

documented in the research literature. The present research therefore addresses this 

issue by examining the role of changes in affect measured with facial electromyography 

(EMG) in individuals with varying nAff in response to facial expressions displayed by 

an interaction partner.  

 Facial EMG is sensitive enough to capture muscle movements that are 

undetectable for the naked eye (e.g. Schandry, 1998; Stern, Ray, & Quigley, 2001) and 

has been shown to be an objective and valid indicator of affective responses to 

(dis)incentive contact (Berridge, 2000). Specifically, negative affect in response to 

disincentives is associated with an increase in muscle activity from the corrugator 

supercilii, the muscle on the forehead between the eyebrows that is activated when 

frowning. For example, Larsen, Norris, and Cacioppo (2003) presented pictures 

differing in valence as well as various words and sounds to their participants and found 
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a consistent relationship between aversive stimuli and corrugator supercilii activity (see 

also Bradley, Codispoti, Cuthbert, & Lang, 2001). Fodor and Wick (2009) used EMG 

measures from the corrugator supercilii to investigate the affect-amplifying role of the 

dispositional need for power (nPow), that is, the capacity to derive pleasure from having 

impact over others. They demonstrated that power-motivated people, compared to 

people low in nPow, respond more negatively and therefore show more corrugator 

activity when they have to give a speech in front of an unappreciative audience which 

obstructs their desire to impress and thereby influence others. Fodor, Wick, and Hartsen 

(2005) also found that people high compared to people low in nPow showed more 

corrugator activity when being exposed to a video of an assertive job candidate who 

represented a challenge for their own need to dominate. Likewise, Kordik and 

Schultheiss (see Chapter 2) revealed with EMG that people high compared to people 

low in their need for achievement (nAch), that is, the capacity to derive pleasure from 

the autonomous mastery of challenging tasks, show a distinct pattern of corrugator 

activity changes when being confronted with negative performance feedback. The 

studies above also show that EMG is a valid indicator to describe the affective qualities 

of implicit motives. 

 In the context of nAff, nonverbal behaviors by the interaction partner should 

have incentive value (e.g. Stanton, Hall, & Schultheiss, 2010) as it is a possible source 

of information on whether the goal of establishing harmonious relationships has been 

achieved. Klinger (1967) found that individuals respond with an increase in affiliation-

related imagery in PSE stories after watching an affiliation-oriented experimenter on a 

video screen, even when the sound was turned off so only the nonverbal behavior could 

have an effect. In terms of their incentive value, neutral facial expressions are especially 

interesting: Lee et al. (2008), for example, found that neutral faces are not necessarily 
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perceived as being neutral in valence but rather negative. As far as individual 

differences are concerned, Schultheiss et al. (2005) reported that people high in nAff, 

compared to people low in nAff, show impaired learning when being reinforced with a 

picture of a neutral face because it signals a lack of involvement in the social interaction 

and is therefore more aversive for people high in nAff.  

Based on the definitions and findings outlined above we conclude that for 

someone high in nAff, friendly nonverbal signals should be more rewarding and 

unfriendly signals should be more aversive than for people low in nAff. The goal of our 

present study is to investigate the effect of nAff on participants' affective reactions to an 

experimenter´s nonverbal signal of friendliness versus neutral indifference with EMG 

measurements from the corrugator supercilii. 

  In doing so, we expected a neutral expression from an interaction partner to be 

more aversive to someone high in nAff than for someone low in nAff,  because people 

high in nAff are more interested in establishing or maintaining positive relationships 

with others and another person's neutral expression indicates a lack of involvement or 

warmth. Facial expressions that signal rejection through other means than neutral 

indifference, such as anger or disgust, might be unrealistic or even ethically 

questionable in this setting and were therefore not used. We compared the effects of a 

neutral experimenter with those of a smiling experimenter and expected that the smile 

would be perceived as reassuring and nonaversive by affiliation-motivated individuals. 

Because previous studies (e.g. Schultheiss et al., 2005) found that gender can play a role 

in motive-driven reactions to facial expressions, half of the participants were interacting 

with a male the other half with a female experimenter.  
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2. Method 

2.1. Sample 

Data was collected from 145 students (91 women and 54 men) enrolled at Friedrich-

Alexander University in Erlangen, Germany. Psychology students and students that had 

already participated in previous studies of the laboratory were not admitted. Eight 

participants had to be excluded due to technical difficulties during recording and an 

additional three whose stories on the PSE were below the minimum number of words 

required. Another two participants produced extreme values on the EMG measure (with 

the criterion for the cutoff being studentized residuals > |4.0|) and were therefore 

excluded as well. The remaining 132 participants (81 women and 51 men), had an 

average age of 22.68 years (SD= 4.20). 

 

2.2. Design  

The study used a nAff x Experimenter Behavior x Experimenter Gender design, with 

nAff being a quantitative measured predictor variable and experimenter behavior and 

experimenter gender being two experimentally varied between-subject factors. 

Participants were randomly assigned to the four resulting experimental conditions. The 

dependent measure was the EMG activity of the corrugator supercilii during the 

interaction with the experimenter.  
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2.3 Procedure 

First, participants completed the PSE assessment (McClelland et al., 1989) of nAff. 

Then electrodes were attached to the forehead to collect the corrugator supercilii EMG 

data. Participants then listened via headphones to instructions of a progressive muscle 

relaxation task during which a baseline measure of corrugator activity was taken. The 

muscle relaxation instructions followed the guidelines by Jacobson (1938, see also 

Bernstein, 2002). Next, participants were working on a picture perception experiment 

(that will be described in Chapter 4) that served as a cover story for the present study. 

When the picture perception task was finished and the experiment was supposedly over, 

a second experimenter, whose behavior and gender were varied between subjects, 

measured participants' blood pressure with a wrist monitor, allegedly to see if the 

experiment stressed the participant. During this interaction, corrugator activity was 

recorded. Prior to this interaction, the experimenter who was performing the between-

subjects manipulation had been sitting behind a workstation computer in the laboratory 

and made sure he/she did not have any contact with the participant. When participants 

had any questions during the experiment (e.g., the picture task or the relaxation task) the 

first experimenter who also attached the electrodes answered them. The interaction with 

the second experimenter was scripted and both the female and the male experimenter 

enacting the experimental conditions took part in several training sessions during which 

the procedures were practiced and the experimenters learned to vary only their 

nonverbal behavior, that is, to make a neutral vs. a smiling facial expression while 

keeping wording and pitch of verbal messages constant. The following script was used 

by the experimenters: 

Alright, [a marker was manually inserted into the EMG recording by pressing 

the escape key to mark the beginning of the interaction] I just need to check the 
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EMG file to see if everything has been recorded properly [smile vs. neutral 

expression]. I will remove the electrodes in just a second – right when I´m 

finished measuring your blood pressure which will tell me whether the 

experiment stressed you [smile vs. neutral expression]. I need your right arm for 

this [smile vs. neutral expression while the blood pressure monitor was placed 

on the wrist and the start button was pressed]. Alright…that’s going to take a 

minute [smile vs. neutral expression]. That was it…[smile vs. neutral expression 

while removing the blood pressure monitor]. Everything is fine [smile vs. 

neutral expression]. I will now remove the electrodes [smile vs. neutral 

expression while putting the second marker into the EMG recording to mark the 

end of the interaction]. 

 

If participants tried to engage the experimenter in a conversation the experimenter just 

said “we will have a chance to discuss this in a moment [smile vs. neutral expression]”. 

The interaction always lasted at least 2 minutes and the timing was controlled with a 

clock that was displayed on the upper left corner of the blood pressure monitor. After 

the interaction the electrodes were removed and participants were fully debriefed about 

the purpose and procedures of the study. 

 

2.4. Measures 

PSE. We used Schultheiss and Pang's (2005) computer-based version of the PSE, with 

the pictures boxer, trapeze artist, women in laboratory, ship captain, nightclub scene 

and couple by river. The presentation of the pictures was preceded by standard 

instructions for computerized PSEs as described by Schultheiss and Pang (2007). Each 

picture was shown for 10s, then a window appeared on the screen replacing the picture 

and participants were to type their stories into that window. They could either move on 

to the next picture when they felt like their story was finished, or else, after 4 min, a 
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reminder was shown telling them to come to an end. Word count for each story was 

determined by a utility programmed in MatlabR2009b. The content of the stories was 

later coded for nAff imagery by a trained scorer using Winter’s (1994) Manual for 

Scoring Motive Imagery in Running Text. Interrater reliability for nAff was r = .92, 

determined by correlating imagery coded by the first coder with imagery independently 

scored by a second coder. Both raters had been trained with Winter’s (1994) training 

manual prior to the study, exceeding 85% of interscorer agreement on calibration 

material prescored by an expert. Three participants wrote less the 30 words on at least 

one of the stories and were therefore excluded (see Smith, Feld, & Franz, 1992). We 

calculated the overall nAff score for each participant by computing the sum over all 

stories (M = 6.65, SD = 2.70). We then performed a square root transformation on raw 

scores to achieve a normal distribution. Since PSE total word count (M = 589, SD = 

173.98) was significantly correlated with transformed nAff (r = .58; p < .01), we 

corrected for the influence of protocol length on the transformed nAff by regression and 

converted the residuals to z-scores. 

 EMG. Participants’ skin was cleaned by the first experimenter with water and a 

paste that contained abrasive material in order to lower the impedance between the skin 

and the electrodes. After drying off the skin with a paper towel, two Ag/AgCl surface 

electrodes were attached to the forehead with an adhesive collar along the muscle fiber 

of the corrugator supercilii on the left side of the face according to the standards for 

EMG measures described by Fridlund and Cacioppo (1986): first, one electrode was 

filled with electrode paste and attached to the corrugator area. Then, the second 

electrode was placed left (from the point of view of the participant) of the first electrode 

and slightly higher than the first one. A clip electrode was placed on the left ear and 

served as a reference electrode. The electrodes were connected to a Biopac MP 150 
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amplifier which sent the EMG signal to a computer whose screen was turned away from 

the participants so they could not monitor their own muscle activity. The signal was 

sampled at 1000 Hz by the software AcqKnowledge 4.0. The EMG raw signal was 

rectified and integrated for further data analysis. We extracted the mean corrugator 

activity from four 30-second intervals during the interaction with the experimenter. The 

muscle relaxation task lasted approximately 8 minutes in total. The corrugator measure 

for the baseline was taken from the means of six one-minute intervals that were 

extracted toward the end phase of the relaxation task. Then, in order to achieve a normal 

distribution for corrugator activity measurements, we performed a log-transformation 

with each of the intervals. 

 

3. Results 

3.1. Corrugator activity 

First, we calculated the mean over the 6 one-minute intervals recorded during the 

muscle relaxation task to obtain a stable baseline measure of corrugator activity. Then, 

we aggregated the four 30-second intervals during which the interaction with the 

experimenter took place and entered this aggregated measure as the dependent variable 

into a repeated-measures regression analysis which was realized with Systat´s general 

linear model (GLM, see also Cohen & Cohen, 1983). The predictors were the 

quantitative nAff scores and the experimenter-behavior variable (coded neutral face =1 

and smile =2). Because baseline corrugator activity was correlated with corrugator 

activity during the interaction (r = .41, p < .01; x‾  overall conditions = -3.68, 0.22; x‾  

baseline = -3.67, 0.21), we controlled for baseline corrugator activity in all analyses. 

The results are illustrated in Figure 1.  
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Figure 1. EMG corrugator activity, residualized for baseline activity, as a function of nAff and 

experimental condition. 

 

The experimenter behavior x nAff interaction (B = -0.05; SE = 0.02; sr
 
= .17; p < 

.05) had a significant effect on corrugator activity. The main effect of experimenter 

behavior, however, was not significant (B = 0.00; SE = 0.02; sr
 
= .00; p > .05). Follow-

up analyses for each experimental condition separately revealed a significant effect of 

nAff on corrugator activity in the neutral-experimenter condition (B = 0.03; SE = 0.01; 

sr
 
= .53; p < .05) but not in the smiling-experimenter condition (B = -0.01; SE = 0.01; 

sr= .35; p > .05). Thus, participants with high nAff, relative to those low in nAff, 

responded with increased corrugator activity to a neutral experimenter, but did not differ 

from their low-nAff counterparts when responding to a smiling experimenter.  
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3.2. Gender 

We added to the GLM analysis reported above (i.e., a GLM analyses with nAff, 

experimenter behavior, and the nAff x experimenter behavior interaction as predictors 

of the corrugator activity while holding the baseline corrugator activity constant) the 

gender of the experimenter as an additional independent variable to test whether 

experimenter gender had a direct effect on corrugator activity or moderated the effect of 

the other predictors. However, neither experimenter gender (B = 0.00; SE = 0.07; sr
 
= 

.00; p > .05) nor the experimenter gender x nAff interaction (B = 0.11; SE = 0.08; sr
 
= 

.10; p > .05), or the experimenter gender x nAff x experimenter behavior interaction (B 

= -0.06; SE = 0.05; sr
 
= .10; p > .05) had a significant effect on corrugator activity. 

When adding the gender of the participants as an additional factor to these 

analyses, none of the main or interaction effects involving participant gender reached 

statistical significance (ps > .05). Thus, the effects of participants’ nAff and 

experimenters’ nonverbal behavior on corrugator activity changes did not depend on 

experimenter gender, participant gender, or their interaction. 

 

4. Discussion 

Based on the notion that motives act as affect amplifiers we expected individual 

differences in nAff, the need to have warm, friendly relationships with others, to predict 

corrugator supercilii activity depending on whether participants encountered an 

experimenter displaying non-smiling, neutral facial expressions (a signal of the 

nonattainment of a friendly and warm relationship) or whether they encountered an 

experimenter who smiled (i.e., a signal of a warm, friendly relationship). This 

hypothesis could be confirmed: when participants were interacting with an interaction 
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partner who kept a neutral facial expression throughout the interaction those high in 

nAff showed a stronger corrugator activity. When interacting with a smiling interaction 

partner, however, there was no difference in corrugator activity between participants 

high compared to participants low in nAff. Participant or experimenter gender did not 

play a significant role in this context.  

These results confirm that nAff has an affect-amplifying function, that is, 

interindividual differences in nAff are manifest in differences in the strength of affect, 

as assessed through corrugator activity, than those low in nAff when a person is 

exposed to motive-relevant incentives or disincentives. Using corrugator EMG, a 

nondeclarative measure of affect, our study complements and extends other research 

which has found affiliative reward and frustration to be associated with differences in 

declarative measures of emotional well-being in individuals high in nAff (e.g., 

Brunstein, Schultheiss, & Grässmann, 1998; Hofer, Chasiotis, & Campos, 2006; 

Schüler, Job, Fröhlich, & Brandstätter, 2008). The present findings also corroborate 

findings from previous studies (e.g., Schultheiss et al., 2005; Schultheiss & Hale, 2007) 

that have found individuals high in nAff to be more sensitive to signals of interpersonal 

detachment and rejection than to signals of affiliation (see also Cikara & Girgus, 2010). 

It will be important to investigate other affiliation-related incentives and disincentives in 

future studies, such as facial expressions of anger and disgust.  

Our findings also have implications for the issue of experimenter-induced 

artifacts in psychological research. Investigating the consequences of the experimenter´s 

demeanor is essential as the expectancies and behaviors of the experimenter guiding 

participants through the experiment can influence the outcome of the study (e.g., 

Greenspoon, 1955; Rosenthal, 1966; Rosnow & Rosenthal, 1997). It has been shown by 

Page (1971), for example, that the experimenter effect in verbal conditioning situations 
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is mediated by nonverbal interactional behaviors such as the number of experimenter 

smiles or the experimenter-subject eye contacts. Furthermore, there are interindividual 

differences in the strength of the experimenter effect in dependence of interindividual 

differences in personality dimensions, like need for social approval (Crowne & 

Strickland, 1961). Our results suggest that experimenters' efforts to retain a neutral 

demeanor while conducting an experiment can backfire when dealing with affiliation-

motivated participants, who need the reassurance of a friendly face. Since we found that 

people high in nAff react with stronger negative affect (as indexed by corrugator 

activity) to a neutral experimenter than people low in nAff it would be interesting to 

investigate whether these differences in affect will lead to differences on a subsequent 

experimental task. In other words, since the nonverbal aspects of an experimenter´s 

behavior can interact with the strength of participants' implicit motives, this might be a 

source for error variance leading to inconsistent results in the field of implicit motive 

research. Thus, our results, along with the ones by Klinger (1967), indicate that 

researchers conducting studies on implicit motives need to be aware of unintentionally 

arousing an implicit motive or its associated affective reactions through the nonverbal 

behaviors of the experimenter, because they might exert uncontrolled influence on the 

processes under investigation. It would therefore be recommendable to minimize the 

contact between the participant and the experimenter whenever possible and rely on 

computer-regulated experimental procedures (see Schultheiss & Pang, 2007, for related 

arguments concerning implicit motive assessment and research). 
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Outlook 

The study described in this Chapter showed that people high in nAff react with stronger 

corrugator activity when interacting with an experimenter who keeps a neutral face as 

opposed to a smile since a neutral expression signals a lack of involvement.  

 For the next study in the upcoming Chapter, I wanted to extend theses findings 

for nAff and the ones from Chapeter 2 on nAch by adding a third motive, namely, need 

for power (nPow) which is defined as the capacity to derive pleasure from having 

impact over others. In order to investigate all three motives in the same study, I had to 

create a design that would allow me to present stimulus material that is relevant for all 

three motives in a convenient way without causing order effects. I therefore decided to 

put together picture sets with contents relevant for either nAff, nAch, or nPow, with the 

pictures being presented in randomized order. This allowed me to cover a broad range 

of situations that could not have been brought into the laboratory setting otherwise. In 

addition, using pictures presented on a computer screen allows a very accurate analysis 

of the course of the muscle activity after stimulus onset, similar to the first study 

described in Chapter 2. 

 Another goal of the study was to add more msucles to be able to differentiate 

between affective reactions of different valence. While the two previous studies just 

took measures from the corrugator as an indicator of negative affect, I included the 

zygomatic and the orbicularis to measure positive affect as well.  
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Chapter 4  

 

Study 3 

Implicit motives moderate the zygomatic, orbicularis oculi and corrugator activity 

during picture presentation 
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1. Introduction 

 

Implicit motives are motivational dispositions that regulate affect and behaviors without 

any conscious effort or awareness (McClelland, Koestner, & Weinberger, 1989). They 

are activated by incentives inherent in a certain activity or experience, for example, 

working on a challenging task in the case of the need for achievement (nAch), having 

impact on other individuals or groups in the case of the need for power (nPow), or 

establishing positive relationships with others in the case of the need for affiliation 

(nAff). The incentive cues are associated with changes in affect (Atkinson, 1957; 

McClelland, Atkinson, Clark, & Lowell, 1953), and the strength of the affect in turn 

depends on the strength of the need. That is, the stronger the motive, the stronger the 

pleasure when achieving a motive-relevant goal and the stronger the displeasure when 

not achieving it. Although this affect-amplifying function of implicit motives in 

response to incentives is central to the definition of implicit motives, empirical data 

supporting it are surprisingly scarce and scattered. The present research therefore 

addresses this issue systematically by examining the role of changes in affect measured 

with facial electromyography (EMG) in individuals with varying nAff, nAch and nPow 

in response to pictures of motive-relevant contents. 

 Facial EMG is a valid and objective indicator of goal attainment and affect 

(Berridge, 2000) and is sensitive enough to record even minimal facial muscle activity 

that is not visible to the naked eye (e.g., Schandry, 1998; Stern, Ray, & Quigley, 2001). 

The activity of certain muscles is associated with particular changes in affect: the 

corrugator supercilii, which draws the brow down and together into a frown, is activated 

when people experience negative affect or distress. Larsen, Norris, and Cacioppo 

(2003), for example, presented stimuli that varied in valence to their participants and 
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found a consistent relationship between negative valence stimuli and corrugator activity. 

Besides an increase of corrugator activity with the strength of negative affect, the 

authors also found that the corrugator activity is inhibited with an increase of positive 

affect, that is, the corrugator has a bipolar response characteristic. 

 Activation of the zygomaticus major which pulls the corners of the mouth back 

and up into a smile, is linked to the strength of positive affect (e.g., Bradley, Codispoti, 

Cuthbert, & Lang, 2001). This has been shown for a variety of stimuli, ranging from 

pictures to imagined situations or sounds (e.g., Brown & Schwartz, 1980; Larsen, 

Norris, & Cacioppo 2003).  

The meaning of an activated orbicularis oculi, a muscle that is located around 

the eyes, is more ambiguous, however. On the one hand, its activation can be an 

indicator of positive affect when being co-activated along with the zyomaticus major, 

forming the expression of a Duchenne smile as opposed to an unfelt smile which only 

involves the zygomaticus (Ekman, Davidson, & Friesen, 1990). On the other hand, the 

orbicularis has also been associated with negative affect. Thus, pain and squinting lead 

to tension in the orbicularis area (Englis, Vaughn, & Lanzetta, 1982) and the co-

activation of the orbicularis and the corrugator is a component of the facial expression 

of disgust (Tassinary & Cacioppo, 1992). Furthermore, its activation is an indicator of 

the startle reflex, that is, a defensive reflex (e.g., Bradley, 2000; Lang, Bradley, & 

Cuthbert, 1997). In view of these ambiguous findings, activation of the orbicularis could 

be viewed more as an indicator of arousal than of valence. 

As far as implicit motives are concerned, EMG has been used as an indicator of 

interindividual differences in affect strength. Fodor, Wick and Hartsen (2005), for 

example, found that people high compared to people low in nPow showed more 
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corrugator activity when being exposed to a video of an assertive job candidate who 

represents a threat to their own need for dominance over others. Furthermore, Fodor and 

Wick (2009) demonstrated that power-motivated people find it more aversive and show 

more corrugator activity when they have to give a speech in front of an unappreciative 

audience which thwarts their desire to impress and influence others. Kordik and 

Schultheiss (see Chapter 2) revealed with EMG that people high compared to people 

low in nAch show a distinct pattern of corrugator activity changes when being 

confronted with negative performance feedback. Kordik, Eska, and Schultheiss (see 

Chapter 3) found higher corrugator activity for people high in nAff compared to people 

low in nAff when interacting with an experimenter who kept a neutral, socially 

unengaged facial expression throughout the interaction but not when the experimenter 

was smiling. 

The work by Fodor and colleagues as well as by Kordik and colleagues 

illustrates that EMG is a sensible and objective measure for capturing motive-dependent 

differences in affective reactions to motive-relevant situations. The goal of the present 

research is to replicate and extend these findings in the following ways: First, we 

examined for the first time the role of all three facial EMG indicators of affect 

(corrugator, zygomatic, orbicularis) in the context of motive-dependent affect 

amplification of responses to motivational cues. Second, in the present research we test 

for effects of all three motives simultaneously, using a preselected picture set with 

pleasant and aversive incentive cues for each of the three motives.  

We hypothesized that the strength of EMG activity would be moderated by 

picture type and motive strength. More precisely, we postulated that negative power- , 

achievement-, or affiliation-related contents (e.g., a picture showing social isolation on a 

schoolyard in the case of nAff or an authority figure executing control over a person in 
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the case of nPow) would lead to stronger corrugator activity for people high in the 

motive compared to people low in the motive. Likewise, we assumed that pictures with 

positive motivational content (e.g., winning a competition in the case of nAch or an 

embrace by another person in the case of nAff) would lead to stronger zygomaticus 

major activity for people with high compared to people with low motive scores. As far 

as the orbicularis oculi is concerned, we expected to find motive-dependent activity 

differences, too. However, given the unclear relationship between orbicularis activation 

and valence discussed above we did not make specific predictions concerning 

orbicularis activity in response to pleasant or aversive pictures. 

Additionally, we explored whether affective responses triggered by 

motivationally charged pictures could be suppressed when participants were given the 

explicit instruction to do so. More specifically, we examined if affect driven by implicit 

motives could be inhibited consciously. As outlined above, implicit motives operate 

outside of conscious awareness (McClelland, Koestner, & Weinberger, 1989) and 

should thus be rather automatic as opposed to voluntarily controlled. Dimberg, 

Thunderberg, and Grunedal (2002) found that, generally, people were not able to 

suppress their facial reactions after being instructed to do so when being exposed to 

pictures that had a biological or evolutionary relevance. That is, some affective 

processes are so automatic that they cannot be inhibited by conscious restraints and can 

still be measured with EMG. We therefore investigated whether implicit motives would 

influence the strength of affective responses to pictures even in the presence of a 

conscious intention to hide affective responses or if, conversely, voluntary suppression 

of affect would cancel out implicit motive effects on facial EMG responses.  
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2. Method 

2.1. Sample 

Data was collected from 145 students (91 women and 54 men with an average age of 

M=22.41 years, SD=3.62) enrolled at Friedrich-Alexander University in Erlangen 

(Germany). Psychology students and students that had already participated in previous 

studies of the lab could not participate. Three participants had to be excluded since their 

stories on the Picture Story Exercise (PSE) were below the minimum number of words 

required and an additional four because of technical difficulties during recording. We 

also excluded those participants from the analyses of a particular muscle that produced 

extreme values on the EMG measure, with the criterion for the cutoff being 3 SDs 

above or below both the individual interval mean on a given picture as well as the mean 

of the sample (see for instance, Achaibou, Pourtois, Schwartz, & Vuilleumier, 2008; 

Larsen & Norris, 2009). Thus, 119 participants remained for the analyses of the 

corrugator, 124 for the zygomatic, and 129 for the orbicularis oculi.  

 

2.2. Design   

The study used a Motive x Suppression Condition x Picture Valence x Time design, 

with the motive being a quantitative between-subjects measure of nAff, nAch and 

nPow, the suppression condition an experimentally varied between-subjects factor, and 

picture valence an experimentally varied within-subjects factor. For most analyses, 

gender was added as an additional factor. Participants were assigned to the suppression 

vs. non-suppression condition randomly. Each participant was exposed to three blocks 

of picture presentations, namely, an affiliation-related picture block, an achievement-

related picture block, and a power-related picture block. Block sequence was 
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randomized. Each block consisted of 10 pictures. The order of the pictures within a 

block was also randomized. The dependent measures were the EMG recordings from 

the corrugator supercilii, the zygomaticus major, and the orbicularis oculi during picture 

presentation, each corrected for activation during a baseline immediately preceding 

picture presentation. 

 

2.3. Procedure 

First, participants completed the PSE (McClelland et al., 1989) to measure nAff, nAch, 

and nPow. Then, electrodes were attached to the corrugator supercilii, zygomaticus 

major, and orbicularis oculi on the left side of the face to collect EMG data. Participants 

were seated in front of a computer and instructed to either suppress their emotions 

during the exposure to the upcoming pictures (i.e., the instruction was: “please watch 

the following pictures and suppress your emotions”) or to react naturally to them (i.e., 

the instruction just said ”please watch the following pictures”). Each participant then 

saw the three picture blocks. Each 7s picture exposure was preceded by the presentation 

of a cross in the middle of the screen for 5s during which the EMG baseline was 

determined. After the three blocks had been shown, all pictures were presented a second 

time, in random order, and participants were asked to rate the intensity of each picture 

on a 5-point Likert-Scale from “very low intensity” to "very high intensity”. They then 

completed a questionnaire on their demographics and were debriefed about the purpose 

of the study.  
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2.4. Picture Material 

Each picture block consisted of 10 pictures that had been chosen out of a corresponding 

set of 15 motive-specific pictures based on pretest results. In the pretest, 29 out of the 

45 presented pictures were from the International Affective Picture System (IAPS
2
; 

Center for the Study of Emotion and Attention, 1999), 16 pictures were chosen from 

other sources (information on these pictures is available from the authors). 11 experts 

that were familiar with PSE coding categories and definitions of implicit motives were 

asked to classify each picture into the motive category they felt best represented in the 

picture. Then, they rated the valence and intensity of each picture. The pictures with the 

most unanimous classifications and highest intensity ratings were chosen to be 

presented in the present study. More precisely, we used a two-step procedure: first, we 

excluded the pictures that did not get a majority vote on the motive category (i.e., one 

picture was excluded because it had an equal amount of votes for the affiliation and 

achievement category). Then, we ranked the pictures according to their intensity ratings 

and chose the 10 pictures with the highest intensities to be presented to the participants 

of the main study. The intensity cut-off values for affiliation pictures and power pictures 

was both M = 2.90 and for the achievement pictures it was M = 2.27 on a 5-point Likert-

Scale labeled 1=”very low intensity” and 5=”very high intensity”. After the data 

gathering of the main study, the 8 most unambiguous pictures were used in the analyses 

(e.g., the ones with normal distributions -- pictures that created comparatively many 

outliers were not used). Accordingly, the affiliation pictures consisted of 4 negative 

(e.g., a girl standing excluded from the other kids on the schoolyard) and 4 positive ones 

(e.g., a couple walking hand in hand towards a sunset). The power pictures consisted of 

6 negative ones (e.g., two policemen holding down a man) and 2 positive ones (e.g., a 

                                                           
2
 IAPS stimuli numbers: 1340, 2165, 2205, 2360, 2391, 2410, 2480, 2540, 2590, 2681, 2682, 2692, 2694, 

2722, 4621, 4626, 6010, 6315, 8010, 8060, 8220, 8231, 8330, 8350, 8380, 8461, 8470, 8540, 9452. 
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singer being cheered by a crowd). The achievement pictures consisted of 3 negative 

ones (e.g., a bad grade on a test sheet) and 5 positive ones (e.g., athletes celebrating 

their win holding up their medals). 

 

2.5. Measures 

PSE. We used Schultheiss and Pang's (2005) computer-based version of the PSE, with 6 

pictures, namely boxer, trapeze artist, women in laboratory, ship captain, nightclub 

scene and couple by river. The presentation of the pictures was preceded by standard 

instructions for computerized PSEs as described by Schultheiss and Pang (2007). Each 

picture was shown for 10s, then a window appeared on the screen replacing the picture 

and participants were to type their stories into that window. They could either move on 

to the next picture when they felt like their story was finished, or else, after 4 min, a 

reminder was shown telling them to come to an end and move on to the next picture. 

Word count for each story was determined by a utility programmed in MatlabR2009b. 

The content of the stories was later coded by a trained scorer using Winter’s (1994) 

Manual for Scoring Motive Imagery in Running Text. Interrater reliability for nAff was 

r = .92, for nAch r =.85, and for nPow r=.93, determined by correlating imagery of all 

stories coded by the first coder with imagery independently scored by a second coder. 

Both raters had been trained with Winter’s (1994) training manual prior to the study, 

exceeding 85% of interscorer agreement on calibration material prescored by an expert. 

Three participants wrote less the 30 words on at least one of the stories and were 

therefore excluded (see Smith, Feld, & Franz, 1992). We calculated the overall nAff, 

nAch, and nPow scores for each participant by computing the sum over all stories (MnAff 

= 6.65, SDnAff = 2.70, MnAch  = 6.37, SDnAch = 2.91, MnPow  = 7.24, SDnPow = 4.02). We 
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then performed a square root transformation on the raw scores of each sum score to 

achieve a normal distribution. Since PSE total word count (M = 589, SD = 173.98) was 

significantly correlated with transformed motive sum scores (rnAff = .58; p < .01, rnAch = 

.53; p < .01, rnPow = .62; p < .01 ), we corrected for the influence of protocol length on 

the transformed nAff, nAch and nPow scores by regression and converted the residuals 

to z-scores. 

 

EMG. Participants’ skin was cleaned with water and a paste that contained abrasive 

material to lower the impedance between the skin and the electrodes. Two Ag/AgCl 

surface electrodes were attached to the forehead with an adhesive collar along the 

muscle fiber of the corrugator supercilii, the zygomaticus major, and the orbicularis 

oculi on the left side of the face according to the standards for EMG measurement 

described by Fridlund and Cacioppo (1986): first, one electrode was filled with 

electrode paste and attached to the corrugator area. Then, the second electrode was 

placed left (from the point of view of the participant) of the first electrode and slightly 

higher than the first one. This procedure was repeated for the other two muscles. A clip 

electrode was placed on the left ear and served as a reference electrode. The electrodes 

were connected to a Biopac MP 150 amplifier which sent the EMG signal to a computer 

dedicated to recording the EMG signal. The signal was sampled with 1000 Hz by the 

software AcqKnowledge 4.0. The EMG raw signal was rectified and integrated for 

further data analysis. With each picture presented to the participant, an 8-digit code was 

sent by the computer on which the participant was working on, to the computer that 

recorded EMG activity. We used 30 different codes which allowed us to differentiate 

between the 30 pictures in the EMG recordings. We extracted the mean corrugator, 

zygomatic and orbicularis activity from eight one-second intervals: a one-second 
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interval 1.5 s before the picture was presented (baseline) and 7 one-second intervals 

during the picture presentation. Each interval's EMG integrated recording was log-

transformed using the formula: log10 (average muscle activity + 2.71*10¯ ⁷) in order to 

achieve a normal value distribution. Then, we calculated change scores for each of the 7 

intervals after picture onset by subtracting the preceding one-second baseline measure 

before each picture presentation from each of the 7 1-sec measurements taken during 

picture presentation. To deal with outliers, we performed a two-step procedure 

analyzing the change scores (see also Achaibou, Pourtois, Schwartz, & Vuilleumier, 

2008; Larsen & Norris, 2009): first, we set those values of an interval to missing that 

were 3 SDs above the individual's mean taken over the 7 intervals for a given picture, 

that is, we used a within-subject criterion. Then, after calculating the means over the 

pictures for each interval and picture valence separately (i.e., for example, over the 

negative affiliation pictures) we excluded those participants whose mean value was 

more than 3 SDs above or below the mean over all intervals. Here we used a between-

subject criterion.  

Picture Rating. Participants were shown each picture and asked to rate the emotional 

intensity of the picture on a 5-point Likert-Scale from 1= “very low intensity” to 5= 

"very high intensity”. 

 

3. Results 

To determine whether our picture material and the experimental manipulation of affect 

suppression had the intended effects at the sample level, we first tested for effects of 

these variables on corrugator, zygomatic, and orbicularis EMG measures. In a second 

step, we examined at the individual level whether individual differences in implicit 
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motives moderated effects of picture valence and experimental condition on EMG 

responses. 

 

3.1.Manipulation check: Valence and Condition 

For all manipulation check analyses, we took the change scores (i.e., the deviations of 

EMG activity after picture presentation from the baseline) for the negative and positive 

pictures, respectively, and aggregated over the pictures within each valence category as 

well as over the 7 intervals. That is, we obtained one value for the negative pictures and 

one for the positive pictures for each motive category, respectively. Then, we entered 

these two values into a repeated-measures regression analysis which was realized with 

Systat´s general linear model (GLM, see also Cohen & Cohen, 1983), with picture 

valence being a within-subjects factor and condition being a between-subjects factor. 

Table 1 shows the means and standard deviations for the corrugator, zygomatic, and 

orbicularis for the positive and negative pictures in the suppression and natural 

condition, respectively. 

 

 

 

 

 

 



 
 

60 

 

Table 1 

Means and standard deviations (SD) for the corrugator, zygomatic, and orbicularis activity for the positive and negative pictures in the 

suppression and natural condition. 

                       Suppression                              Natural  

Picture         Negative                       Positive          t                    p         Negative                       Positive              t                   p 

   Corrugator     

Affiliation -0.015(0.067)              -0.017(0.057)  0.16         .84   0.038(0.110)              -0.050(0.081)**  4.54         .00 

Power -0.013(0.068)              -0.000(0.057) -1.22         .22   0.053(0.095)              -0.036(0.121)**  4.17         .00 

Achievement -0.015(0.069)              -0.011(0.063) -0.40         .68   0.027(0.096)              -0.062(0.108)**  4.43         .00 

  Zygomatic   

Affiliation -0.015(0.070)              -0.003(0.053) -1.26           .21  -0.015(0.075)                0.089(0.105)** -6.22         .00 

Power -0.011(0.057)               0.016(0.085)* -2.45           .01   0.019(0.066)                0.034(0.099) -0.88         .37 

Achievement -0.011(0.063)               0.020(0.101)* -2.19           .03   0.007(0.126)                0.079(0.094)** -4.29         .00 

  Orbicularis   

Affiliation -0.033(0.150)              -0.015(0.113) -0.92           .35  -0.029(0.149)               0.046(0.144)** -3.15         .00 

Power -0.012(0.114)               0.007(0.143) -1.00           .32   -0.017(0.133)              -0.013(0.176) -0.13         .89 

Achievement -0.012(0.138)              -0.019(0.127)  0.30            .75   0.006(0.155)                0.011(0.131) -0.23         .81 

Ncorrugator=119 

Nzygomatic=124 

Norbicularis=129 

** p <.01  

  * p <.05
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Corrugator 

For the affiliation pictures, the GLM analysis showed a significant Valence x Condition 

interaction (F(1,117)=18.19; p < .01; η
2

partial =.13). As can be seen from Table1 the 

comparison between the positive and the negative affiliation pictures was significant in 

the natural condition. As far as the effects of the Condition are concerned, for the 

negative affiliation pictures the difference between the suppression condition and the 

natural condition was highly significant (t(117)= -3.28; p <.01) with higher values in the 

natural condition than in the suppression condition, whereas for the positive pictures, 

corrugator activity was higher in the suppression condition than in the natural condition  

(t(117)= 2.48; p =.01). We repeated the above analysis adding gender as another factor 

and found a significant Valence x Condition x Gender interaction (F(1,115)=4.43; p < 

.05; η
2

partial =.02). Follow-up analyses led to the results that women could suppress 

corrugator activity when viewing positive pictures (t(72)=3.92, p< .01), (i.e., they had 

lower activity in the suppression condition than in the natural condition for the positive 

pictures) whereas men could not suppress corrugator activity (t(43)=-0.97, p > .05). 

For the power pictures, the GLM analysis revealed a significant Valence x 

Condition interaction (F(1,117)=19.52; p < .01; η
2

partial =.13). Follow-up analyses 

showed (see Table 1) that the comparisons between the positive and the negative 

pictures were significant in the natural condition. As far as Condition is concerned, the 

activity was higher in the natural condition than in the suppression condition for the 

negative pictures (t(117)= -3.94; p <.01), whereas for the positive ones, the values in the 

suppression conditions were slightly above the ones of the natural condition (t(117)= 

2.48; p <.05). Gender did not moderate these findings (ps >.05). 

For the achievement pictures, the GLM analysis led to a significant Valence x 

Condition interaction (F(1,117)=17.60; p < .01; η
2

partial =.12). As can be seen from 
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Table 1, the comparison between the positive and the negative pictures was significant 

in the natural condition. As far as Condition was concerned, the activity was higher in 

the natural condition than in the suppression condition for the negative pictures (t(117)= 

-2.79; p <.01), whereas for positive pictures, the effect was reversed (t(117)= 3.19; p 

<.01). Gender did not moderate these findings (ps > .05). 

To sum up: corrugator EMG responses to positive and negative pictures could be 

clearly distinguished. As expected, negative pictures led to higher corrugator activity 

than positive pictures. Moreover, for negative pictures, corrugator activity was lower in 

the suppression condition than in the natural condition. 

Zygomaticus 

When analyzing the affiliation pictures, the Valence x Condition interaction was highly 

significant (F(1,122)=23.39; p < .01; η
2

partial =.16). As can be seen from Table 1 the 

comparison between the positive and the negative pictures was significant in the natural 

condition. As far as the effect of Condition is concerned, for the positive pictures, the 

activity was higher in the natural condition than in the suppression condition (t(122)= -

6.02; p <.01), whereas for the negative pictures there was no difference between the 

suppression and the natural condition (t(122)= -002; p >.05). We repeated the above 

GLM analyses adding gender as another factor and found a significant Valence x 

Gender interaction (F(1,120)=4.40; p < .05; η
2

partial =.02). Follow-up analyses revealed, 

however, that the difference between men and women was not caused by differences in 

the direction of the Valence effects but rather the strength of it. More precisely, women 

had a weaker effect (Mpos = 0.039, Mneg = -0.008, t(73)= 3.63; p <.01, d=.36) than men 

(Mpos = 0.046, Mneg = -0.025, t(49)= 4.14; p <.01, d=0.54).  
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 Next, we repeated the same procedure for the positive and negative power 

pictures. The Valence x Condition interaction was not significant (p > .05), the 

Condition main effect was significant (F(1,122)=8.84; p = .05; η
2

partial =.02) with higher 

values in the natural condition than in the suppression condition. 

When we performed a GLM analysis with the within-subjects factor Valence 

alone (without including Condition), the Valence factor did become significant as well 

(F(1,122)=5.28; p < .05; η
2

partial =.02). The zygomatic activity was higher for the 

positive pictures than for the negative ones. As can be seen from Table 1 the 

comparison between the positive and the negative pictures was also significant in the 

suppression condition alone.  

We repeated the above GLM analyses adding gender as another factor (along 

with Condition, and Valence) but none of the interactions involving gender reached 

significance, neither did the gender main effect (ps >.05).  

 For the achievement pictures, the GLM analysis led to a marginally significant 

Valence x Condition interaction (F(1,122)=3.24; p = .07; η
2

partial =.02). As can be seen 

from Table 1 the comparison between the positive and the negative pictures was 

significant in both, the natural condition and the suppression condition. The difference 

between the suppression and natural condition was significant for the positive pictures 

(t(122)= -2.86; p <.01), but not the negative ones (t(122)= -1.31; p >.05). We repeated 

the above GLM analysis and added gender as another factor (along with Valence, and 

Condition). None of the interactions involving gender reached significance, neither did 

the gender main effect (ps >.05). 

 To sum up: Overall, positive affiliation, power, and achievement pictures led to 

higher zygomatic activity than did negative ones. Power pictures as well as positive 
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affiliation and achievement pictures had higher zygomatic activity in the natural 

condition than in the suppression condition. 

Orbicularis 

For the affiliation pictures, the Valence x Condition interaction was marginally 

significant (F(1,127)=3.35; p = .06; η
2

partial =.02). The comparison between the positive 

and the negative pictures was significant in the natural condition but not in the 

suppression condition (see Table 1). The difference between the suppression and natural 

condition, was significant for the positive pictures (t(127)= -2.69; p <.01), but not the 

negative ones (t(122)= -0.029; p >.05). We repeated the above analyses and added 

gender as another factor (along with Valence, and Condition). None of the interactions 

involving gender reached significance, neither did the gender main effect (ps >.05). 

 For the power pictures, the GLM analysis did not lead to any significant effects 

(ps > .05). Adding the factor gender did not lead to any significant results either (ps 

>.05). 

 For the achievement pictures, the GLM analysis did not reveal any significant 

effects (ps > .05). Adding the factor gender did not lead to any significant results either 

(ps >.05). 

 To sum up: Orbicularis activity was higher for positive affiliation pictures 

compared to negative ones in the natural condition. However, valence was not a 

differentiating factor between positive and negative power and achievement pictures. 

Suppressing orbicularis activity was possible when viewing positive affiliation pictures 

but not for power or achievement pictures. 

Overall, the manipulation check showed that positive pictures lead to higher 

zygomatic activity than negative pictures and that negative pictures lead to a higher 
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corrugator activity than positive pictures. As expected, the effects of the picture valence 

on orbicularis activity were is less clear. Furthermore, it is possible to suppress muscle 

activity consciously. More precisely, zygomatic activity could be suppressed when 

viewing positive pictures and corrugator activity when viewing negative pictures. 

Suppressing orbicularis activity was possible when viewing positive affiliation pictures. 

Orbicularis activity when viewing power or achievement pictures could not be 

suppressed significantly. 

 

3.2. EMG and Motives 

In the following, we were testing whether implicit motives moderate the affective 

reactions to the pictures. We took the negative pictures of each motive category to 

calculate the mean for each of the 7 intervals over the pictures. We repeated the same 

procedure for the positive pictures of each category, that is, we calculated the mean over 

the pictures for each of the intervals. We then entered the implicit motive, and 

Condition into a general linear model (GLM) analysis as between-subjects predictors 

and the 7 one-second intervals of the muscle activity, as well as picture valence as 

repeated-measures within-subjects factors. Most analyses also included gender (if not 

specified otherwise gender was included in the analysis). 

 

3.2.1. Affiliation motive: 

Corrugator:  

nAff did not by itself or in interaction with experimental factors account for significant 

portions of variance in corrugator EMG levels (ps > .05). 
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Zygomaticus: 

GLM analyses on EMG activity from the zygomatic revealed a significant nAff x 

Condition x Gender interaction (F(1,166)=7.97; p < .01; η
2

partial =.06) as well as a 

significant nAff x Time x Condition x Gender interaction (F(6,696)=2.76; p < .05; 

η
2

partial =.02).  We decided to analyze the latter effect first and split the sample at the 

Gender factor.  

For women, the nAff x Time x Condition interaction was not significant (p > 

.05), whereas for men it was (F(6,276)=2.47; p < .05; η
2

partial =.04). Follow-up analyses 

for men showed that this effect was located in the natural condition. More precisely, the 

nAff x Time interaction was significant in the natural condition (F(6,132)=2.88; p < .05; 

η
2

partial =.10) but not in the suppression condition (p >.05), with higher values for people 

high in nAff compared to people low in nAff. Figure 1 illustrates this effect. 
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Figure 1. Zygomatic activity (averaged over positive and negative pictures) for men high and 

low in nAff (split slightly above the median) in the natural condition. 

 

 The second effect we found in the initial analysis, that is, the nAff x Condition x 

Gender interaction (see above) could be traced back to a significant nAff main effect for 

men in the suppression condition (F(1,24)=6.60; p < .05; η
2

partial =.20). We did not find 

this effect for men in the natural condition or for women in any condition. As can be 

seen in Figure 2, men high in nAff compared to men low in nAff had lower overall 

zygomatic activity, averaged over both positive and negative pictures and over the 7 

intervals. 
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Figure 2. Relationship between nAff and zygomatic activity (averaged over both negative and 

positive pictures and over the 7 time intervals) for men in the suppression condition.  

 

 When checking the baseline for effects by entering the pre-exposure one-second 

interval, aggregated for the negative and positive pictures, respectively, into a GLM 

analysis as dependent factors, and nAff, Condition, Valence, and Gender as predictors, 

the nAff x Valence x Condition x Gender term was significant (F(1,116)=8.27; p < .05; 

η
2

partial =.05), we analyzed the baseline separately for men and women. We did not find 

any significant main effects or interactions for women (ps >.05). For men, however, the 

nAff x Valence x Condition interaction remained significant (F(1,46)=5.21; p < .05; 

η
2

partial =.06). When analyzing the two conditions separately for men, nAff x Valence 

effect was marginally significant in the suppression condition F(1,24)=3.79; p = .06; 

η
2

partial =.10) but not in the natural condition (p >.05), and can thus not account for the 

results after picture presentation described above. 
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Orbicularis Oculi: 

 Orbicularis activity was not moderated by nAff or its interaction terms (ps > .05).  

 

To sum up: Neither the corrugator nor the orbicularis was a valid indicator to 

capture differences in nAff. However, the zygomatic activity was moderated by nAff: 

men high in nAff in the natural condition had higher values than men low in nAff when 

viewing motive-relevant pictures aggregated over picture valence. In the suppression 

condition, men high in nAff showed lower zygomatic activity than men low in nAff, 

again, regardless of picture valence. 

 

3.2.2. Power motive: 

Corrugator:  

GLM analyses revealed a significant nPow x Valence x Condition interaction 

(F(1,111)=5.00; p < .05; η
2

partial =.02). Follow-up analyses indicated that the nPow x 

Valence interaction was not significant in the natural condition (p >.05), but in the 

suppression condition (F(1,59)=4.34; p < .05; η
2

partial =.06). This effect could further be 

localized to participants responses to negative pictures in the suppression condition, 

where the nPow main effect was marginally significant (F(1,59)=3.01; p = .08; η
2

partial 

=.04). As illustrated in Figure 3, this effect was due to lower values for people high in 

nPow compared to people low in nPow when suppressing corrugator activity viewing 

negative pictures. 
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Figure 3. Corrugator activity after viewing negative power-related pictures in the suppression 

condition (aggregated over the 7 time intervals). 

 

When we repeated these analyses with baseline corrugator EMG measures as 

dependent variables, none of the variables had any significant main or interaction 

effects (ps > .05). 

Zygomaticus: 

nPow did not by itself or in interaction with experimental factors account for significant 

portions of variance in zygomatic EMG levels (ps > .05). 

Orbicularis Oculi 

nPow did not by itself or in interaction with experimental factors account for significant 

portions of variance in orbicularis EMG levels (ps > .05). 

 



71 
 

To sum up: The zygomatic and the orbicularis activity were not moderated by 

nPow. The corrugator activity in the suppression condition was, however: People high 

compared to people low in nPow had lower corrugator activity when suppressing their 

muscle activity viewing negative pictures. 

 

3.2.3. Achievement motive: 

Corrugator 

nAch did not by itself or in interaction with experimental factors account for significant 

portions of variance in corrugator EMG levels (ps > .05). 

Zygomaticus 

 We obtained a significant nAch x Time x Condition interaction (F(6,696)=2.04; p = 

.05; η
2

partial =.01), so we analyzed the data separately for the two experimental 

conditions.  

In the suppression condition, the nAch x Time interaction was not significant (p 

>.05), in the natural condition, however, it was (F(6,330)=2.07; p = .05; η
2

partial =.03), 

with mainly higher values for people high in nAch (see Figure 4). 
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Figure 4. Zygomatic activity (averaged over positive and negative pictures) for participants high 

and low in nAch (split slightly above the median) in the natural condition. 

 

When we repeated these analyses with baseline zygomatic EMG measures as 

dependent variables, none of the variables had any significant main or interaction 

effects (ps > .05). 

Orbicularis 

We obtained a significant nAch x Time x Valence interaction (F(6,726)=2.55; p < .05; 

η
2

partial =.02), so we analyzed the data separately for positive and negative pictures. 

 For the negative pictures, none of the variables or their interaction terms had any 

significant effects (ps >.05). For the positive pictures, we found a highly significant 
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nAch x Time interaction (F(6,726)=3.95; p < .01; η
2

partial =.03) with higher values for 

people high in nAch for the intervals 2 to 7 (see Figure 5). 

Figure 5. Orbicularis activity when viewing positive pictures for participants high and low in 

nAch (split slightly above the median). 

 

 These effects were not significant when we repeated these analyses with baseline 

orbicularis activity as dependent variable (ps > .05). 

To sum up: Corrugator activity was not moderated by nAch. Zygomatic activity, 

however, was. More precisely, in the natural condition people high in nAch compared 

to people low in nAch had higher zygomatic activity for most intervals when viewing 

motive-relevant pictures aggregated over picture valence. Furthermore, people high in 

nAch showed higher orbicularis activity when viewing positive pictures, regardless of 

Condition. 
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3.3. Picture Ratings and Motives 

Table 2 shows the means and standard deviations for the ratings of the positive and the 

negative achievement, power, and affiliation pictures.  

Table 2  

Means and standard deviations for the intensity ratings (1=”very low intensity”, 

5=”very high intensity”) of the negative and positive affiliation, achievement and 

power pictures 

  Ratings   

Picture  Negative                         Positive       t - value               p                

                            

Affiliation 3.82 (0.64)              3.59 (0.79) **      3.05                      .00 

Power 3.67 (0.67)              2.65 (0.86) **     12.89                     .00 

Achievement 2.92 (0.77)              3.16 (0.77) **      -2.88                     .00 

N=119 

** p <.01 

Picture ratings differed significantly for negative and positive pictures for all 

three picture types with higher ratings for the negative pictures for the affiliation and 

power pictures but not the achievement pictures.  

 Next, we analyzed whether the implicit motives had an effect on the ratings of 

each picture type, that is, we entered the motive and Valence (within-subjects factor) 

into GLM analyses as predictors of the rating scores for each picture category. For the 

achievement pictures, nAch or the nAch x Valence interaction did not have a significant 

effect on the picture ratings (F(1,117) = 0.01; p > .05; η
2

partial  =.00 and F(1,117) = 2.26; 

p > .05 ; η
2

partial =.01). The second analysis showed that neither nPow nor the nPow x 

Valence interaction had a significant effect on the picture ratings (F(1,117) = 0.01; p > 

.05 ; η
2

partial =.00 and F(1,117) = 1.09; p > .05 ; η
2

partial =.00). The third analysis 

revealed that neither nAff nor the nAff x Valence interaction had a significant effect on 
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the picture ratings (F(1,117) = 0.26; p > .05 ; η
2

partial =.00 and F(1,117) = 1.91; p > .05; 

η
2

partial =.01). 

 

4. Discussion 

The study investigated the affective reactions measured with facial EMG from the 

corrugator, the zygomatic, and the orbicularis oculi in individuals with varying nAff, 

nAch and nPow in response to pictures of motive-relevant contents. We hypothesized 

that the strength of EMG activity would be moderated by motive strength. We also 

tested the differential reactions to the instruction to consciously suppress the affective 

reaction during picture viewing. Our study yielded the following results: 

First, the analyses showed that the selection of picture material and the 

instructions were successful. Our manipulation check confirmed that overall, positive 

pictures lead to higher zygomatic activity than negative pictures and that negative 

pictures lead to a higher corrugator activity than positive pictures. As expected, the 

orbicularis did not differentiate well between positive and negative pictures. 

Furthermore, we found it to be possible to suppress muscle activity consciously. The 

zygomatic activity could be suppressed when viewing positive pictures and the 

corrugator activity when viewing negative pictures. Again, the role of the orbicularis 

was more ambiguous: suppressing orbicularis activity was possible when viewing 

positive affiliation pictures. However, when viewing power or achievement pictures, 

orbicularis activity could not be suppressed significantly. 

In our main analyses we were able to confirm that some affective reactions to 

motive-relevant pictures were moderated by implicit motives (nAff, nAch, and nPow). 

In the natural condition (i.e., when participants were viewing pictures without any 
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further instructions) we found that men high in nAff showed higher zygomatic activity 

when viewing motive-relevant pictures (regardless of picture valence) than men low in 

nAff. Likewise, people high in nAch differed from people low in nAch when viewing 

motive-relevant pictures, with higher zygomatic values for most intervals. Furthermore, 

when viewing positive pictures, orbicularis activity of people high in nAch was higher 

than of people low in nAch (regardless of the experimental condition). 

As far as the suppression of muscle activity is concerned, we found that high 

nAff men suppressed their zygomatic activity more than low nAff men. Likewise, when 

people high in nPow suppressed their corrugator activity viewing negative motive-

relevant pictures, their activity was lower than the one shown by people low in nPow.  

Additionally, our results showed, as expected, that overall, implicit motives do 

not moderate the perceived intensity of motive-relevant pictures on a rating scale. 

We will now discuss and interpret these findings, starting with the nAff and 

nAch effects in the natural condition. These effects support the notion that motives act 

as affect-amplifiers. Especially the clearly higher zygomatic activity of high nAff men 

compared to low nAff men when viewing motive-relevant pictures indicates that the 

strength of the motive is associated with the strength of affect indexed by muscle 

activity. As expected, the ratings of affect intensity were not moderated by implicit 

motives, providing further evidence for the theory of McClelland, Koestner, and 

Weinberger (1989) according to which implicit motives are not correlated with 

behaviors that can be measured with rating scales (see also Schultheiss, 2008). What 

remains to be investigated in future studies, however, is the question, why we obtain 

effects on some muscles for some motives, but not for others. For example, why was the 

corrugator activity in the natural condition not moderated by nAff or by nPow? In order 

to clarify that it might be helpful to look at each picture individually to try and identify 
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single features in the complexity of the pictures that act as incentives. As far as the 

power pictures are concerned, for instance, we found in additional analyses (not 

reported here) that the corrugator activity was moderated by nPow when viewing a 

picture that showed a man being held down by two policemen but it was not moderated 

by a seemingly similar picture, namely a man forcing two other men to face a wall. One 

way of identifying the incentive features in the picture material might be to investigate 

participants´ eye movements during picture presentation using an eye-tracker. That 

would allow us to narrow down the stimuli to the ones that arouse the most attention 

among people high and low on a given motive. Another way to put together a suitable 

set of stimulus material would be to systematically vary certain features (e.g., with 

digital photo tools) while people´s EMG activity is being measured. For example, one 

could vary the number of people shown on the pictures, or whether a certain item (e.g., 

a weapon) is present or not.  

Another goal of the study was to investigate if motive-relevant affect can be 

influenced consciously, particularly, if the reactions during picture presentation can be 

suppressed and if there are motive-dependent differences in doing so. We found that 

zygomatic activity was lower when men high in nAff suppressed their reactions to 

motive-relevant pictures compared to the suppressed activity of men low in nAff. 

Likewise, the corrugator activity when viewing negative power-relevant pictures was 

lower for people high in nPow than for people low in nPow. There are two conclusions 

that can be made from these results: first, generally speaking, it is possible under certain 

circumstances to suppress affect (measured with facial EMG) that is associated with 

implicit motives. That is, even though implicit motives operate outside of people´s 

conscious awareness the affective components can be regulated through conscious 

processes. But, as with the results in the natural condition, it is not clear yet why it is 
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possible for some motives to moderate the activity of some muscles while for others it is 

not. More research is needed to identify the exact features of the situations and 

indicators that allow such an affect regulation. And secondly, it is noteworthy that both 

effects had the same direction, namely when asked to suppress their affect, people with 

a higher motive had lower EMG values than people low on the motive. This is 

interesting, as one might have expected the opposite: since we found people with a 

higher implicit motive to be associated with higher EMG values under other 

circumstances, it would have been plausible to assume that they also have higher values 

when trying to suppress their reactions as they have more activity to suppress. But 

instead, the evidence suggests that people high in nAff or nPow might be more nuanced 

in regulating their affect (as indexed by EMG). This bears a resemblance to the process 

we found in the first study (Chapter 2) were people high in nAch had a more 

pronounced down-regulation of corrugator activity than people low in nAch when 

receiving negative feedback. Maybe people high on an implicit motive have a more 

sophisticated affect regulation because they are more experienced when it comes to 

dealing with affect related to their high motives since they seek motive-relevant 

situations more often. Whether this down-regulation of muscle activity is a stable 

phenomenon should be confirmed in future studies. Furthermore, it should be pointed 

out that the fact that people high on a given motive are able to consciously suppress 

their affect does not mean that they do suppress it when they are not instructed to do so. 

Again, more research is needed to identify the circumstances under which people high 

on a certain motive decide to make use of their ability to down-regulate their affect.  

The study indicates that one needs to be cautious when designing experiments and 

interpreting their results in this field of research since there might be conflicting 

processes at work that might lead to the conclusion that people high compared to people 
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low on a given motive have lower muscle activities when in fact, this is the result of a 

counter-regulation.  
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Chapter 5 

General Discussion 

 

Three studies have been introduced in the Chapters 2 to 4 that dealt with the affective 

components of implicit motives. As has been outlined in the chapters, implicit motives 

are linked with changes in affect which constitute the core of any motive. In fact, we 

started from the premise that implicit motives have an affect amplifying function: the 

stronger the motive, the stronger the corresponding affect. A promising way of 

measuring affect in the context of implicit motives is facial EMG since it does not rely 

on people`s explicit responses on rating scales which are prone to fail to connect with 

phenomenon outside of people`s awareness (see also Schultheiss & Pang, 2007).  

 The first study described in Chapter 2 investigated the affective components of 

the need for achievement, nAch. We had asked participants to complete a Picture Story 

Exercise (PSE) optimized for the measurement of the implicit achievement motive, 

nAch. Then, they worked on a computerized version of the d2-test of attention. While 

random positive or negative self-referenced feedback was given, electromyographic 

(EMG) data was gathered from the corrugator supercilii (frown muscle). We found that 

people high compared to low in nAch performed faster on the d2 test and showed a 

higher maximum in corrugator activity when being confronted with negative 

performance feedback, as well as a more pronounced subsequent down-regulation of 

corrugator activity. We did not find this pattern of corrugator activity following positive 

feedback. Furthermore, we were interested in the nature of the relationship between 

nAch, affect regulation and task performance and hypothesized affect regulation after 

negative feedback to mediate the relationship between nAch and the performance on the 

d2 test. This hypothesis could not be confirmed, however.  
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 The second study described in Chapter 3 was about the need for affiliation, nAff. 

Participants first completed the Picture Story Exercise to measure nAff and were then 

involved in an interaction with an experimenter while their corrugator activity was 

measured with EMG. The experimenter was either smiling throughout the interaction or 

keeping a neutral face which should be aversive for people high in nAff since it signals 

a lack of involvement. As expected, we found a higher corrugator activity for people 

high in nAff compared to people low in nAff when the experimenter kept a neutral 

facial expression throughout the interaction but not when he/she was smiling. This 

confirms the idea that nAff has an affect-amplifying function, that is, interindividual 

differences in nAff are manifest in differences in the strength of affect when a person is 

exposed to motive-relevant incentives or disincentives in form of a smile or a neutral 

face. 

 The third study described in Chapter 4 extended the point of view by analyzing 

all three motives, nAff, nAch and nPow and EMG measures from three muscles, 

namely the corrugator, the zygomatic and the orbicularis. Participants were shown 

positive and negative pictures of motive-relevant contents and were instructed to either 

react naturally or suppress their affect. The results confirmed that some affective 

reactions to motive-relevant pictures were moderated by implicit motives. In the natural 

condition (i.e., when participants were viewing pictures without any further 

instructions) we found that men high in nAff showed higher zygomatic activity when 

viewing motive-relevant pictures (regardless of picture valence) than men low in nAff. 

Likewise, people high in nAch differed from people low in nAch when viewing motive-

relevant pictures, with higher zygomatic values for most intervals. Furthermore, as far 

as the suppression of muscle activity is concerned, we found that high nAff men 

suppressed their zygomatic activity more than low nAff men. Likewise, when people 
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high in nPow suppressed their corrugator activity viewing negative motive-relevant 

pictures, their activity was lower than the one shown by people low in nPow. 

 We will now compare and discuss the three studies under three aspects. First, 

with respect to the internal and external validities of the studies. Second, in terms of 

methodological issues. And finally, in terms of the conclusions concerning the 

relationship between implicit motives and affect. 

 The first study described in Chapter 2 and the third study in Chapter 4 were 

similar in the sense that we used picture material presented on the computer which 

allowed us to control the exact stimulus onset and later analyze the course of the 

reaction using one-second intervals. The second study (see Chapter 3) was different in 

the sense that we used a “real-life” scenario varying the behavior of the experimenter 

and later analyzing the overall mean during the interaction. Both methods revealed that 

implicit motives are a moderating factor of affective reactions. While the first and the 

third study have a higher internal validity that allowed a more detailed description of the 

processes right after the onset of a certain stimulus, the second study had a higher 

external validity. The practical relevance of the second study does not only lie in 

understanding affective qualities of personal interactions in general but since the 

interaction partner was the experimenter it also has important implications for the 

implementation of studies. Even during short interactions with the experimenter (or 

probably even other participants or bystanders) nonverbal behaviors can have a 

selective influence on the affect of some participants during an experiment (i.e., those 

with a certain motive structure) but not on others. Whether this has an impact on the 

results of studies in the field of implicit motives should be the subject of future studies. 

The first and the third study, on the other hand, show that it is not just a single process 

that follows the presentation of a stimulus: for example, when receiving negative 

http://www.dict.cc/englisch-deutsch/methodological.html
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performance feedback people high in nAch not only showed a higher reaction but also a 

stronger counterreaction in the form of a down-regulation of affect. Such affect 

regulation processes might have been overlooked in a more natural setting as an up- and 

subsequent down-regulation of affect might have led to a zero correlation between the 

motive strength and the strength of affect if one had just taken the mean over the period 

in question. Nevertheless, it would be important to replicate these effects in a different, 

more realistic setting: for example, measuring the affective response while a candidate 

is receiving the results of an actual test he/she had taken.   

 Using facial EMG as measure of affect turned out to be a good choice in this 

context since (as outlined before) rating scales are only of limited usability when 

dealing with unconscious processes. There are, however, several aspects that make the 

use of EMG difficult: first, there is a lot of error variance. For example, gender effects 

are common (Lang, Greenwald, Bradley, & Hamm, 1993; Schwartz, Brown, Ahren, 

1980) which makes the analyses and interpretation of the results complicated. 

Furthermore, there is a high variability in the facial anatomy between people. 18% of all 

people do not have a corrugator, about 2 % do not have a zygomatic (Tassinary, 

Cacioppo, & Geen, 1989). That again, might cause subsamples within the data that are 

hard to grasp and deal with. The best solutions to these problems are probably large 

enough samples that allow a successful randomization as well as a very thorough 

analysis of outliers. It would be interesting to see in future studies whether more arousal 

capturing methods like skin conductance (as opposed to the more valence capturing 

method of EMG) would also be a promising approach. Secondly, EMG (as well as other 

physiological methods) are very time-consuming, both during the gathering of the data 

since each participant needs to be attached to the electrodes individually and during the 

extraction and transformation of the data. 
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 Finally, what do the results of the three studies mean for the affective 

components of implicit motives? Taken together, the studies confirm that implicit 

motives are an important and consistent moderator of affective reactions indexed by 

EMG. The exact nature of this moderation, however, appears to be more complex than 

expected. We had hypothesized that muscle activity would be higher, the higher the 

motive strength. This was indeed the case in the second study, with people high in nAff 

having higher corrugator activities than people low in nAff. Yet, we found, for example 

in the third study that corrugator activity was not moderated by nAff when viewing 

positive or negative motive-relevant pictures. Additionally, most effects of the third 

study were motive x time interactions. Even though people high on a given motive 

usually had higher values on most time intervals, this was not the case for all intervals. 

Thus, there appear to be more factors, for example, situational features, that influence 

the results but that have not been identified, yet. 

Despite differences like these, however, implicit motives measured with the PSE 

are an important factor when it comes to describing individual differences in affective 

physiology. Many other personality or temperament measures, like the Eysenck 

Personality Inventory (Eysenck & Eysenck, 1964) or the Questionnaire Upon Mental 

Imagery (QMI; Sheehan, 1967) failed to moderate EMG activities (Lang, Greenwald, 

Bradley, & Hamm, 1993). Thus, even though the relationship between situation, affect, 

and implicit motives is complex, overall, the studies illustrate that differential affective 

reactions to motive-relevant stimuli are indeed an essential component of implicit 

motives. 
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