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Self control has become a prominent research topic in contemporary social psychology, 

inspired by the seminal publications of many contributors to the present volume. They have 

made a convincing case that self control is at the heart of well-being, success, achievement, 

health, and adaptive behavior (Baumeister & Vohs, 2004; Baumeister, Gailliot & DeWall, 

2006; Tagney, Baumeister, & Boone, 2004). As many research groups and labs all over the 

world have adopted and extended the major paradigms, such as ego-depletion, self regulation, 

addiction and consumption control, self control has attained the status of an extremely fertile, 

commonly shared research program. Whenever such a status of popularity is reached in a 

growing research area with an increasing number of players, conceptual clarity within the 

field and conceptual relations to other fields becomes an important issues. Let us therefore 

start with an explicit declaration of what we consider the conceptual underpinnings, to which 

self control research ought to be committed, according to the rules of cumulative science.  

Conceptual Constraints Imposed on “Self Control” 

Two central distinctions are deeply rooted in existing conceptual frameworks, between 

automatic and controlled processes in (social) cognitive psychology, and between monitoring 

and control in the area of meta-cognition. Although both distinctions do not appear to play 

much of an explicit role in the social psychological approach to self control, to which the 

present volume is devoted, they are inextricably related conceptually. On the one hand, 

cognitive control necessarily involves both components of meta-cognition, monitoring and 

control (Koriat & Bjork, 2005; Nelson & Narens, 1994). The latter presupposes the former; 

effective control is only possible through successful monitoring of the aspects to be 

controlled. On the other hand, the affective control of emotional reactions presupposes the 

individual’s mastery over the regime of automatic processes. Thus, students of self control 

must not ignore the insights gained from meta-cognition research, and they must dare to 

compete with proponents of automaticity, who claim to explain all kinds of cognitive and 
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affective reactions, and even goal-driven actions, through primitive associative processes 

beyond the individual’s control. Given the stage of maturity that scientific research on self 

control has already reached, one has to face the constraints and conflicts arising from the fact 

that different approaches are competing for the same domain. Emphasizing self control 

means to refute automatic determination. And, postulating control presupposes successful 

meta-cognitive monitoring. Any peaceful, non-conflicting coexistence of all three prominent 

paradigms would be unjustified and a bit hypocritical.  

The present chapter explicates and highlights conflicting theoretical implications. With 

reference to three paradigms of quasi-automatic associative behavior – evaluative priming, 

evaluative conditioning, and the implicit association test (IAT) – we point out the possibility 

to exert voluntary, strategic, and experimental control over processes deemed (and 

celebrated) to be essentially automatic. Moreover, we demonstrate that control in all three 

paradigms of affective behaviors entails a refined level of cognitive monitoring that mediates 

the control of affective and cognitive responses. Rather than treating the fuzzy boundaries 

between paradigms as taboo zones, we emphasize theoretical incompatibilities.  

Figure 1 places both distinctions – between monitoring and control and between 

automatic versus controlled processes – in a more comprehensive framework of adaptive 

behavior regulation. Central to this framework is the interface between the individual (or, 

more generally: the organism) and the (social and physical) environment. As a general rule, 

the adaptive interplay between individual and environment involves two complementary 

functions, accommodation and assimilation (cf. Fiedler, 2001; Piaget, 1970). The former 

concept, accommodation, refers to an externally driven adaptation function, whereby the 

individual adapts to the constraints imposed by the stimulus environment. Assimilation, in 

contrast, refers to the reverse adaptation process through which the individual imposes his or 

her own internal structures onto the external environment. 
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Within this adaptive-behavior framework, automatic behaviors represent perfectly 

stimulus-driven, purely accommodative adaptation processes, whereas control constitutes an 

ideal case of assimilation. However, importantly, these two opposite poles on the dimension 

of external versus internal determination of behavior must not be considered incompatible 

opposites. Rather, just as Piaget considered accommodation and assimilation as two 

complementary sides of the same dialectic adaptation process, one has to acknowledge that 

efficient stimulus control and self control are mutually dependent on each other. The 

assimilative function of self control presupposes the accommodative monitoring and learning 

of the environment. This is but a special case of a general lesson from meta-cognition 

research; control processes have to be informed by careful monitoring of environmental 

structures. Otherwise, if the seemingly internal determination of behavior was literally 

independent, or detached from the constraints of the stimulus world, the resulting arrogant 

type of unrealistic self control would be maladaptive and met with disastrous consequences.  

Conversely, however, what may be less obvious is that the seemingly automatic 

ecological determination of behavior through primes and conditional stimuli is contingent on 

the individual’s collaboration. As we shall see in the following review of recent empirical 

evidence from priming, conditioning and IAT studies, efficient priming is contingent on 

strategic and cooperative assimilation processes within the individual, just as conditioning 

can be moderated by the top-down impact of the individual’s encoding schemes, or 

seemingly uncontrollable IAT effects can be reduced or even reversed deliberately. As a 

matter of rule, neither accommodation nor assimilation processes can be completely detached 

from the complementary function. For internal control to be adaptive, it has to be attuned to 

the validly monitored structures of the environment, just as for monitoring and stimulus 

control to be useful they have to be attuned to what can be controlled internally.  

From such an adaptive-behavior perspective, it appears as if both prominent research 
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programs – highlighting automatic determination and self control – may have somehow 

overstated their independence. The four horsemen of automaticity (Bargh, 1994) pretend that 

many behaviors lack awareness, control, and intentionality, yet they are efficient. Based on a 

growing body of evidence on the enormous malleability of reactions that are still called 

automatic, more recent reviews (Anderson, Moskowitz, Blair, Nosek, 2007) have replaced 

the conjunctive definition (in terms of all four criteria) by an extremely weak disjunctive 

definition. Accordingly, „... automaticity is granted if the perceiver lacks awareness of the 

process, does it with efficiency ..., has no intention to do it, or cannot control it“ (p. 139, 

italics added). We refrain from further comments on this concept of automaticity – which 

implies that every efficient or unintended, or mindless behavior is automatic. We rather pose 

that quasi-automatic associative reactions in all three indicated paradigms are amenable to 

self control.  

As to the notion of self-control, one should also be careful not to overstate its 

theoretical meaning connotations. No control process can be absolutely self-determined, or 

merely assimilative; every control process must first be sensitive to the accommodative 

constraints of the environment. Thus, with a glance at typical items from Tagney et al.’s 

(2004) self control scale, we should not take it too serious that the “self” alone can engage in 

healthy practices, not change one’s mind fairly often, and be always on time. Note that the 

“self” in self control is not a reflexive pronoun (as in “self-referent”) but refers to the 

grammatical subject of a behavior description deemed to be under the control of a powerful 

autonomous being, the Self. It would appear to be a strong correspondence bias attributing the 

whole accomplishment to the internal entity of the self alone and to neglect the role of 

external, environmental factors, which figure so prominently in the behavioral control 

component of Ajzen’s (1991) theory of planned behavior. For the Self to be able to control 

healthy practices, stable mindfulness, and punctuality, a good deal of monitoring and 
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environmental feedback assistance is needed. More generally, for assimilation processes to be 

adaptive, they always have to rely on coordinated processes of accommodation. Thus, the key 

to happiness, success, and health that is reflected in Tagney et al.’s (2004) scale items should 

not be attributed to the self alone. It involves a long and deep history of external feedback, 

environmental learning, strategy selection, and meta-cognitive monitoring, beyond the 

phenomenologically salient role of the homunculus self.  

Empirical Evidence from Three Experimental Paradigms 

In the remainder of this article, we review some of our own recent research findings in 

three paradigms that are rarely cited by students of self-control,1 and that Neo-Behaviorist 

proponents of associative models would characterize as automatic and uncontrolled. We 

nevertheless believe that these three paradigms are ideally suited to explain the dialectic 

interplay of apparently controlled and apparently automatic processes. All three paradigms –

IAT, priming, and conditioning – are fairly well developed, affording rich amounts of 

empirical evidence and clear-cut methodological criteria. There is common agreement that all 

three paradigms are central to the psychological understanding of attitudes, stereotypes, 

affective reactions, epistemic self systems, habits, and normative standards, which some 

consider automatic and uncontrollable whereas others would treat them as amenable to 

control and moral mastery. In the following three sections, we want to point out some notable 

evidence for the genuine interaction of both stimulus-driven accommodation and self-

determined assimilation in allegedly uncontrollable behavioral domains. We believe that our 

adaptive analysis of assimilation and accommodation between the self and its environment is 

more appropriate to the phenomena at hand than either one-sided conception alone.  

                                                 
1 The numbers of references retrieved by the PsychInfo database for “self control” AND keywords for 

these paradigms are as follows: “IAT” 1, “evaluative priming” 1, “affective priming” 0, “evaluative 

conditioning” 0 (as of January 2, 2008). 
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Attaining Control over the Implicit Association Test (IAT)  

The IAT paradigm. The explicit purpose of the IAT (Greenwald, McGhee & Schwartz, 

1998; Greenwald, Nosek & Banaji, 2003) is to measure so-called implicit attitudes, 

stereotypes, prejudices, or self-concepts, conceived as associations between target objects 

(e.g., an attitude object, group, or the self) and associated evaluative or descriptive attributes 

(e.g., positive vs. negative word meanings, picture contents, or stereotypic traits).  For 

instance, in the German-Turk IAT used by Fiedler and Bluemke (2005), the test stimuli can 

be classified either by target reference (referring to Germans versus Turks; cf. Table 1) or by 

valence (referring to positive versus negative attributes), using two response keys. Let K+ 

and K– be the response keys associated with positive and negative attributes, respectively. 

When the response keys assigned to German and Turkish target stimuli are varied across trial 

blocks, German participants typically find it easier, and take less time, to map German targets 

/ positive valence onto K+ and Turkish targets / negative valence onto K– than to sort 

German / negative versus Turkish / positive onto the same response keys. The IAT rationale 

says that an attitude toward a target is positive (negative) if responding with K+ to the target 

is faster (slower) than responding with K–. For instance, a (relatively) positive attitude 

toward Germans and a (relatively) negative attitude toward Turks would be reflected in 

shorter latencies required to sort German to K+ and Turkish to K– than to sort German to K– 

and Turkish to K+.  

Controlling and faking IAT results. Unlike direct measures of self-rated attitudes, IAT 

measures ought to be unobtrusive and immune to social-desirability tendencies, because the 

attitudinal association should be manifested automatically in differential response latencies. 

The inability to control, fake, or modify the latencies required to sort attitude targets onto K+ 

and K– is commonly regarded as the major diagnostic advantage of implicit attitude 

measurement. Phenomenological experience seems to confirm this assumption. Whoever 
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participated in an IAT has experienced how difficult it is to speed-up during incompatible 

trials (e.g., when Germans have to use the K+ key for Germans and the K– key for Turks). 

The IAT effect feels similarly hard to control as other speeded classification tasks, such as 

Stroop (1935) or emotional Stroop (Williams, Mathews, & MacLeod, 1996).   

However, the phenomenology of feelings should not be mistaken for scientific 

evidence. In fact, the amount of strategic and voluntary control that can be gained on speeded 

classification measures should not be underestimated. Just like the Stroop and the emotional 

Stroop have been recently shown to be much less robust or “automatic” than expected 

(Dishon-Berkowitz & Algom, 2000; Kazén & Kuhl, 2005; McKenna & Sharma, 1995), the 

IAT effect can be reduced, eliminated, or even reversed through specific instructions and 

self-induced treatments (cf. Blair, 2002; Blair, Ma & Lenton, 2001).  

In the Fiedler and Bluemke (2005) studies, we wanted to test the limits of possible 

control over Germans’ responses to the German-Turkish IAT in a deliberate faking paradigm. 

During the first stage, the participants of all experimental conditions underwent a standard 

IAT under naïve conditions. Strong and reliable IAT scores corroborated the premise that our 

instrument works properly. In the second stage, then, participants were explicitly instructed to 

avoid the inference that they were prejudiced against Turks. The specific faking instructions 

were manipulated across conditions. In the Uninformed Condition, they were merely told to 

reflect on what they could do to modify their response latencies before each trial block. In the 

Implicitly Informed Condition, the test rational was revealed additionally, telling participants 

that prejudice against Turks is inferred from shorter latencies on congruent than incongruent 

trials. In the Explicitly Informed Condition, they received the same information plus an 

explicit instruction for an effective faking strategy, namely, to slow down on compatible 

trials rather than trying to speed up on incompatible trials. These graded faking instructions 

followed the rationale for faking studies in the area of polygraph testing (Honts et al., 1985), 
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which is also deemed to lie outside the domain of deliberate control but also allows for 

effective faking strategies. Accordingly, fakers should be provided with the type of 

information that somebody who wants to gain control over his or her test results would want 

to know about the test – and that would be easy to find in common sources. After all, nobody 

would expect self control to be blind for mundane information.  

The results obtained by Fiedler and Bluemke (2005) were surprisingly clear-cut and 

strong. The vast majority of participants from all conditions were able to reverse their IAT 

scores in the second stage, when the goal was to avoid a test outcome that would reflect 

prejudice against Turks. However, although the reversal was strongest in the Explicitly 

Informed Condition and weakest in the Uninformed Condition (see Figure 2), it is 

noteworthy that faking or control was quite successful across all conditioning. Even when 

respondents were not explicitly told how the test works, and when they were not suggested an 

effective faking strategy, they were able to reduce and reverse their IAT bias, finding out 

spontaneously that they should slow down on compatible trials so that their responses on 

incompatible trial blocks would no longer appear overly slow. Parenthetically, a second study 

demonstrated that the deliberate changes in response speed were subtle enough to prevent 

IAT experts, who were presented with the full arrays of latency data, from identifying 

genuine and faking responders.  

This initial set of findings raises several critical questions. Does this demonstration of 

self control on the IAT task, based on experimentally manipulated or self-induced strategies, 

constitute a genuine case of self control? After all, faking success was accomplished only 

indirectly, by slowing down the speed on easy trials rather than a self-controlled speed-up on 

difficult trials. This consideration raises the more general question of whether self control has 

to entail moving against the stream, or running one’s head against the wall. Or isn’t it 

possible, and natural, that self control is normally achieved in a more synergistic fashion, by 
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exploiting easily applicable strategies? For example, consider once more the self-control 

questionnaire items such as “I engage in healthy practices” or “I am always on time”. Does 

successful adaptation in these respects entail forceful opposition against a need for unhealthy 

behavior or being delayed? Or might people who provide positive responses on these items 

have simply learned to evade the terror of unwanted tendencies using a similar indirect 

strategy as the IAT fakers? Does the control of aggressive reactions involve the suppression 

of hostile impulses, or the circumvention and replacement of hostile impulses by alternative 

coping strategies, such as humor or irony? We are inclined to believe that our faking results 

are quite representative of the learning processes underlying other variants of self control, 

which may be typically achieved in an indirect, evasive, or synergistic fashion rather than by 

running one’s head against the wall. In fact, one of the best-established empirical findings 

tells us that continued exhaustion of effortful control resources – called ego-depletion – 

undermines one’s self control performance (Baumeister, Bratslavsky & Muraven, 1998; 

Muraven, Tice & Baumeister, 1998). 

An additional, unexpected finding corroborates the resemblance of our faking results to 

those ego-depletion findings. Although the reversed IAT scores were mainly due to increased 

latencies on congruent trials, we also observed a notable decrease of the latencies in the range 

of 150 ms on incongruent trials. Thus, apparently, the strategy to calm down and relax on the 

easier trials served to facilitate responding on the more difficult trials, even when this was not 

the respondents’ intended goal. This intriguing side effect is clearly reminiscent of ego-

depletion; freeing respondents from effortful self-control demands can improve their 

performance on other component tasks. By analogy, loosening the need to always respond as 

fast and possible, calming down on congruent trials, and feeling no need to struggle with 

incongruent trials seems to have exerted a facilitative impact beyond the explicit faking 

instruction and strategy.  
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IAT effects as side effects of non-attitudinal response biases. Having demonstrated that 

self control allows for successful IAT faking, the next question is whether adaptive self 

control functions may provide an alternative interpretation of normal, non-faked IAT results. 

In many behavioral domains, adaptive strategies consist in the internalization and utilization 

of the baserates that reflect the structure of the social and physical environmental. Many 

healthy behavior routines and moral or cooperative principles (like the self-control items 

listed above) consist in firmly internalized response sets that no longer require any effortful 

decision processes. Adaptive response sets and decision thresholds are typically biased 

toward what is normative and prevalent in the world. If self control is sensitive to such 

ecological wisdom, then people who are high in self control should have acquired functional 

response biases that validly reflect the true baserates that hold in achievement settings, social 

encounters, in dating and mating situations, health-related settings, or the prescriptive 

baserates that convey cultural norms. Through successful monitoring of the ecological 

baserates, individuals accommodate to the environmental needs and affordances, and based 

on this internalized knowledge they can finally assimilate the world, finding quick and easy 

ways through all kinds of everyday tasks and problems.  

Now let us assume that German participants in the German-Turk IAT are not 

prejudiced at all against Turks. Let us further assume that they are not influenced by the 

extra-personal knowledge that most people around them consensually associate Turks with 

negative and Germans with positive valence. Let us only assume that they have acquired 

response biases toward the most prevalent stimuli in their environment – biases conceived as 

baserate-driven adaptive principles, much like moral principles, or principles of punctuality 

or regular routines. That is, assume that German respondents have a response bias to classify 

targets more readily as German (because baserates are biased towards more Germans than 

Turks in their environment) and to classify valence stimuli more readily as positive (because 
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baserates are biased towards more positive than negative stimuli).  

Merely assuming that respondents have acquired these two separate response biases, in 

the absence of any attitudinal association between targets and valence, is sufficient to produce 

significant IAT effects. To understand this point, imagine that the two response biases are 

wired into the two motor responses leading to the two response keys, K+ and K–. Somebody 

who is exposed to high baserates of Germans and high baserates of positive events will 

respond faster when classifying German targets and positive stimuli – a completely normal 

finding of criterion shift in speeded classification tasks. This two-fold response bias will 

naturally lead to faster responses on congruent trial blocks, because both biases call for the 

same motor responses. The common, high-baserate stimuli call for a K+ response whereas 

the complementary, uncommon stimuli can be easily mapped onto the alternative K– key. On 

incongruent trial blocks, in contrast, when the same response keys apply to Germans / 

negative and to Turks / positive, respectively, the two response biases call for opposite motor 

responses. German stimuli call for K– whereas positive stimuli call for K+. The motor 

incompatibility of the two biases should cause interference and impairment.  

Indeed, in a new IAT study (Bluemke & Fiedler, 2008), we found supportive evidence 

for all aspects of this account. First, sorting latencies for prevalent stimulus classes were 

generally faster than latencies for less common stimuli. Second, baserate manipulations of 

target categories and valence attributes affected congruent and incongruent trials 

differentially. And third, IAT effects were strongest when the manipulated stimulus baserates 

induced compatible response biases on congruent trials and incompatible biases on 

incongruent trials. The co-existence of two adaptive response biases, or implemented 

principles – to respond fast to what is prevalent or normative – can mimic an IAT effect, 

independent of attitudinal associations between targets and valence in the respondents mind, 

or in the public’s mind (Han, Olson & Fazio, 2006; Karpinski & Hilton, 2001). Note that 
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Rothermund and Wentura’s (2004) figure-ground account of IAT effects constitutes but a 

special case of a much broader class of response biases that can produce IAT effects as an 

ironic consequence of self control, or implemented principles.  

Thus, self-induced reaction time control can not only eliminate and reverse IAT effects 

(in the faking paradigm) but, when conceived in terms of implemented strategic biases, self 

control can also enhance or mimic IAT effects. In any case, allegedly automatic responses on 

speeded classification tasks turn out to depend on controlled self-induced and strategic 

processes. At the same time, the impact of self control on the IAT is not unlimited or 

arbitrary, but constrained by the structure of the task and the environment. One should not try 

to run one’s head against the wall, that is, to speed up on incompatible trials characterized by 

conflicting response biases, just as one should not engage in effortful, depleting control 

exercises (Vohs & Faber, 2007; Vohs, Baumeister & Ciarocco, 2005). One should rather tune 

one’s self control to easy and effortless strategies that match environmental confines. In other 

words, neither automaticity nor self control is an omni-potent demon. Like all adaptive 

processes, they are constrained by the dialectic interplay of assimilation and accommodation. 

Self-Induced Control and Strategic Influences on Evaluative Priming  

Let us now turn to the domain of affective or evaluative priming (Fazio, 2001; Fazio, 

Jackson, Dunton, & Williams, 1995),2 which is also meant to measure implicit attitudes, 

because priming effects are supposed to lie outside the respondent’s control. Much like the 

IAT, the priming paradigm will reveal that gaining strategic or self-induced control over an 

allegedly automatic outcome is much easier than expected.  

The evaluative-priming paradigm. In a typical evaluative-priming experiment, 

participants are presented with an extended series of trials, each consisting of a positive or 

                                                 
2 We prefer the term „evaluative priming“ rather than „effective priming“, because the phenomenon is 

confined to stimuli varying on the evaluative dimension.  



  14 Controlling automatic associations  14 

negative prime preceding a positive or negative target. The prime duration and the stimulus-

onset asynchrony (SOA = time period between prime and target onset) are typically very 

brief. Often the prime is presented subliminally, but the target stimulus remains on screen 

until the participant has classified it as either positive or negative. The standard evaluative-

priming effect consists in the demonstration that the latency required to evaluate the target is 

faster when the preceding prime is of the same valence. In other words, congruent trials 

(positive targets after positive primes or negative targets after negative primes) yield faster 

responses than incongruent trials (negative targets after positive primes and vice versa).  

Granting that this congruity effect is automatic and cannot be controlled or influenced 

deliberately or strategically, this experimental setup can be relied on for attitude measurement 

purposes. If prime stimuli refer to groups (e.g., names referring to male or female persons), 

then a positive attitude is commonly inferred when the primes representing a group facilitate 

the responses to positive targets, and a negative attitude is inferred when the primed group 

facilitates responses to negative targets.  

Controlling evaluative priming. To be sure, this measurement procedure relies heavily 

on the premise that the congruity effect in evaluative priming is robust and automatic. 

However, although empirical reviews seem to support this robustness assumption,3 one has to 

acknowledge that prior research on evaluative priming was generally designed to demonstrate 

automatic processes and rarely included manipulations suitable to demonstrate controlled 

processes. The few exceptions to this one-sided research program clearly testify to the 

possibility to undo and even reverse priming effect through controlled interventions, if one is 

really interested in viewing both sides of the automatic-controlled dimension.  

Again, the means by which priming can be undone or reversed do not consist in the 

                                                 
3 Fazio’s (2001) review testified to the “robustness of the affective priming effect across many different 

procedural variations” (p. 115) 
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voluntary suppression, such as by the self-instruction not to be influenced by the prime, or to 

resist the prime. Rather, as in the IAT task and in many real-world encounters, effective self 

control involves wise strategies that have to be attuned to internal and external constraints. As 

we have learned from Wegner’s (1994) work on thought suppression, an effortful attempt not 

to think of a prime (e.g., a “white bear”) will probably not be met with success, just as it is 

worthless to forcefully speed-up on the incongruent block of an IAT or just as, say, a man 

who wants to realize his primary goal to find a partner should not try to mate every female 

being on the street. Such compulsive means of exerting control against the stream are 

unlikely to work; they are merely likely to deplete one’s self-control resources and thereby to 

interfere with subsequent regulation processes. Effective self control has to be strategic and 

attuned to the wisdom of psychological and environmental constraints. To beat an IAT, a 

wise strategy is to slow down and relax on compatible trials, or engage in positive fantasies 

about negative-image targets (Blair, 2002). To beat a polygraph test, too, one ought to bite 

one’s tongue during control questions rather than trying not to react to critical questions 

(Honts et al., 1985). To inhibit an unwanted thought effectively, one should positively focus 

on an alternative or opposite thought rather than suppress the unwanted thought, as we 

learned from Tipper’s (1985, 2001) work on negative priming (see also Wenzlaff & Bates, 

2000). And, to find and get closer to a partner, it is probably a better strategy to please the 

partner than to enforce one’s own immediate satisfaction. Regardless of whether we refer to 

the domain of automatic behavior and autonomous reflexes or the domain of conscious goal-

driven action, control is more likely attained through indirect, ecologically wise strategies 

than through forceful willpower directed against the stream.  

What, then, is a suitable control strategy for evaluative priming, and related real world 

analogs, such as affectively charged attitudes, prejudice, or neurotic reactions? – One 

regularly effective strategy to undo priming is to actively react to the prime. A growing body 
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of convergent evidence has already established this intriguing phenomenon in other priming 

paradigms (Fiedler & Schenck, 2001; Fiedler, Schenck, Menges & Watling, 2005; Liberman, 

Förster & Wegner, 2007; Martin, 1986; Sparrow & Wegner, 2006). When the common 

restriction is given up that participants only react to the target, but never to the prime, then 

the impact of the prime on the target is at least greatly diminished if not totally eliminated.  

In a recent series of experiments, we have repeatedly demonstrated that this 

phenomenon also extends to evaluative priming (Fiedler, Bluemke & Unkelbach, 2008). 

Using positive and negative adjectives as primes and positive and negative nouns as targets, 

we obtained a normal congruity effect such that the latencies required to classify targets as 

positive versus negative were shorter when preceding primes were of the same valence. This 

congruity effect, however, was totally eliminated when participants in another condition were 

encouraged to actively react to the primes as well, using the same response keys as for the 

target reactions. Note that if evaluative priming effects were due to the automatic spreading 

activation of the primed valence, then explicitly evaluating the prime could only accentuate 

and reinforce the activated valence. The automatic-activation story, again, appears to be 

incomplete and misleading concerning the (im)possibility to intervene and exert control.  

Meanwhile, we have replicated and extended this finding in several recent  studies, 

using different stimulus materials (pictures and words), different prime durations, task 

settings and (within-subjects vs. between-subjects) designs. We have also shown that the 

elimination of the congruity effect is independent of whether participants have to classify the 

primes by valence or by grammatical gender (i.e., using gender-sensitive German nouns as 

primes). As prime gender and prime valence were orthogonal, the switched-off priming effect 

could not be due to constant double motor reactions associated prime-target pairs of same and 

different valence. In any case, the seemingly automatic congruity effect disappears when the 

encoding of the prime is completed in an active classification or interpretation task.  
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To be sure, the SOA had to be pretty long in these experiments (between 1400 ms and 

1700 ms) to enable participants to respond to a prime. However, this relatively long SOA did 

not prevent participants from producing the standard congruity effect when responding only 

to targets. Congruity only disappeared when responding to both primes and targets filled the 

entire SOA interval with distracting activity. Although long SOAs are not typical for studies 

stressing automatic influences, they are well compatible with the aforementioned weak 

definition of automaticity, which only requires processes to be unintentional or unaware or 

uncontrolled or efficient. Indeed, we have found that responding to a masked prime with a 

duration as short as 15 ms can still switch off the congruity effect, even though hardly any 

participant can identify such a subliminally presented prime. As the interval of about one and 

a half second is filled with a dense amount of activity (i.e., perceiving fragments of a prime, 

executing a motor reaction, and preparing for the forthcoming target), there is hardly any 

chance to be aware of the prime or to engage in intentional processes or corrections. If 

anything, this would be possible in the standard condition in which only the targets but not 

the primes call for a response; however, this condition yields the common congruity effect.  

Moreover, many natural priming effects in real life involve relatively long SOAs, such 

as priming effects on social or economical judgments and decisions (Yi, 1990), or priming 

effects on goal-driven action (Bargh, Chen & Burrows, 1996), aggression (Todorov & 

Higgins, 2002), cooperation priming (Smeesters, Warlop, van Avermaet, Corneille & 

Yzerbyt, 2003), creativity priming (Friedman, Fishbach, Förster & Werth, 2003) or mood 

priming influences on social behavior (Forgas, 1995). Controlling priming effects at 

relatively long SOAs is of theoretical and practical relevance in all these domains, which are 

all considered “automatic” according to the above condition.  

Why is it the case that reacting to, or acting on, a prime erases the seeming robust and 

reliable effect? How can the regularly replicable switch-off phenomenon be explained? – 
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Again, an explanation for the intrusion of controlled processes into an allegedly 

uncontrollable, automatic domain can be easily found by reflecting on the adaptive function 

of priming. Like Sparrow and Wegner (2006), we believe that the adaptive value of quick and 

over-learned priming reactions to significant stimuli and diagnostic signals can be only 

functional when “priming” is complemented by an equally efficient process of “unpriming”. 

If primes could only be activated but not deactivated, organisms would be paralized and 

drown in a flood of countless primes provided by the rich and complex world around them. 

Just as effective forgetting is at the heart of effective learning, getting rid of old primes is 

necessary to exploit the potential informative value of new primes.  

What the reported findings reveal is that unpriming, or ending the active period of old 

primes, is not merely a matter of passive decay but subject to active control strategies, such as 

reacting to, using, or interpreting a prime. That such mental operations serve to complete and 

close a prime episode is not surprising; it is highly reminiscent of the famous Zeigarnik 

(1927) effect. As long as a prime job is incomplete and not dealt with mentally, it continues 

to exert its inferential power, just as an incomplete job continues to have motivational impact 

in the Zeigarnik effect. However, as soon as the job is closed and the prime has informed 

some mental operation (e.g., interpreting or classifying the prime by valence or gender), this 

provides a cue that the prime has done its job and can now be (actively) erased.  

Parenthetically, such an account is consistent with other boundary conditions that have 

been found to eliminate or even reverse priming effects (Lombardi, Higgins & Bargh, 1987; 

Stapel, Koomen & Ruys, 2002; Strack, Schwarz, Bless, Kübler, & Wänke, 1993). Thus, that 

primes exert particularly strong effects on subsequent judgments and reactions when the 

primes are extremely short or fragmentary, masked, incompletely identified and inefficiently 

encoded may simply reflect the fact that all these conditions prevent the prime episode (or 

Zeigarnik) from being completed successfully. Also consistent with this contention, it has 
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been found that priming effects are stronger when an encoding task refers to an attribute that 

does not fit the prime (Fiedler et al., 2005) or when an encoding task refers only to a 

superficial attribute of the prime stimulus (Fiedler & Schenck, 2001). 

Reacting to the prime is clearly an internally generated, assimilative control strategy. 

However, this is by no means the only effective way of counter-acting associative influences. 

Another means of exerting self-control over seemingly automatic associations is deliberate 

intention implementation (Gollwitzer, 1999). For example, to counter-act an unwanted 

stereotype, implementing a clearly defined action plan to react to the stereotype target with an 

action that is incompatible with the stereotype can be quite effective. Note again that such an 

action plan does not try to suppress or the unwanted association but rather exploits the 

implementation of another easily established associative reaction.  

Reversing evaluative priming through strategic learning. Still other ways to get 

priming effects under strategic control involve accommodative learning of environmental 

structures. For priming and signalling effects to be adaptive, they ought to be sensitive to 

contingencies in the stimulus world. In almost all experiments on evaluative priming, prime 

valence and targets valence are uncorrelated. That is, the stimulus series includes equal 

numbers of transitions of positive-positive, positive-negative, negative-positive, and 

negative-negative prime-target pairs. In reality, however, the valence of successive stimuli 

may be positively correlated (as in overt threat situations), negatively correlated (as in 

deceptive situations), or uncorrelated (as in a priming experiment). Pertinent research 

suggests that the actual contingency that exists in a given task setting can be extracted within 

relatively few trials and utilized for the remaining priming task, yielding a congruity or 

incongruity effect given positive and negative contingencies, respectively.  

To illustrate, in another experiment reported in the Fiedler et al. (2008) paper, we 

included five contingency levels across 96 trials of an evaluative priming experiment (see 
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Table 2). Believing in the adaptive function of priming influences, we expected that it should 

be possible to get priming reactions under the control of sensitively monitored ecological 

contingencies. As long as the experimental task only called for target evaluations, the impact 

of contingencies in the stimulus context was rather weak, though already visible. However, as 

soon as participants had to react to primes and to targets, switching off the priming effect as 

in the experiments mentioned before, the contingency exerted a rather strong impact. Given 

negative contingencies (i.e., mostly opposite prime-target pairs), an incongruency effect was 

obtained that was even slightly stronger than the congruency effect obtained in the positive-

contingency conditions.  

Other research suggests that in different task settings, strategic control over evaluative 

priming, based on the online learning of prime-target contingencies, may also be effective 

when only targets have to be evaluated (Spruyt, Hermans, De Houwer, Vandromme & Eelen, 

2007) and even for relatively short SOAs (Klauer, Mierke & Musch, 2003; Klauer, Rossnagel 

& Musch, 1997). These findings are in fact not that surprising if one takes the adaptive 

function of serious. That allegedly automatic cues can be reversed has been shown recently 

(Unkelbach, 2006, 2007) and half a century ago (Kohler, 1956). Moreover, list-context 

effects are easy to understand at an operational level. All that participants have to learn in a 

given ecology is that either the same-valence baserate or the opposite-valence baserate is 

prevalent. Or, in terms of motor impulses, strategy learning simply requires participants to 

recognize that the majority of prime-target pairs either call for the same motor impulses, or 

for opposite motor impulses.   

Top-Down Impact of Encoding Schemes on Evaluative Conditioning 

Let us finally turn to the evaluative conditioning paradigm. Conditioning is commonly 

considered the home domain of autonomous, uncontrollable associative learning, which is not 

amenable to voluntary control. However, as we shall see, even conditioning processes can be 
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moderated through self-controlled encoding operations.  

The evaluative-conditioning paradigm. Unlike classical conditioning, the unconditional 

stimuli (US) in evaluative conditioning are not biologically significant but merely charged 

with positive or negative valence. In the experiments reported here (Fiedler & Unkelbach, 

2008), neutral faces were used as conditional stimuli (CS), whereas positively and negatively 

evaluated faces were used as US. As in previous studies (e.g., Walther, 2002), all faces were 

first rated for likeability in a pretest. Subsets of neutral CS faces were then repeatedly paired 

with either positive, negative or neutral US faces, before the resulting conditioning effect was 

observed in a posttest rating of the faces. A standard evaluative conditions effect is 

manifested in posttest shift toward more positive ratings of CS+ faces (paired with positive 

US), a shift toward more negative ratings of CS– faces (paired with negative US), and no 

systematic shift for CS0 faces (paired with neutral US).  

The role of encoding tasks in conditioning. Our intention was to replicate this standard 

associative effect using the given task materials, and at the same time to demonstrate that 

self-controlled top-down influences on allegedly stimulus-driven, bottom-up process of 

conditioning are possible. Toward this end, we manipulated a deliberate encoding task during 

exposure to CS-US pairs. Specifically, in two different experimental conditions, the encoding 

task asked participants to judge the likelihood that the two persons represented in the CS and 

US faces might be friends, or the likelihood that they are enemies. We expected a normal 

conditioning effect when a friendship scheme was applied to encode the CS-US pair; that is, 

CS faces should take on the same valence as the US faces in the posttest. In contrast, when an 

enemy scheme was applied, the self-induced encoding inferences should be incompatible 

with a congruent transfer of valence. To the extent that the CS-US pair was construed as an 

enemy relation, the seemingly automatic and uncontrollable conditioning effect should be 

undermined or even reversed.  
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The rationale for predicting these top-down encoding influences on conditioning is not 

as unusual as it may appear. Imagine you are repeatedly presented with newspaper articles 

portraying an unknown, neutral person in the context of bad villains and murderers; this 

companionship will cause a negative impression of the person. However, if the newspaper 

articles explicitly refer to the victims of villains and murderers, we can easily imagine that 

persons who fulfill the role of victims of bad villains will not be devaluated, or maybe even 

charged with positive evaluation. What may be unusual is only the realization that such 

normal self-induced encoding inferences may extend to such basic associative processes as 

conditioning, which are generally considered automatic and uncontrollable. 

Consistent with the notion that so-called “automatic” and “controlled” processes are 

complementary aspects of adaptation along the accommodation-assimilation dimension, our 

findings reflect distinct encoding influences on evaluative conditioning. CS faces took on the 

same valence as the US faces when the encoding task entailed a friendship scheme. In 

contrast, when the encoding task involved an enemy scheme, this normal conditioning effect 

was eliminated and even slightly reversed. However, crucially, both the normal conditioning 

effect in the friendship condition and the reversal in the enemy condition were conditional on 

minimal likelihood judgments. In those few cases, when participants were fully unable to 

construe the CS-US pair as a friend or as an enemy, that is, when the judged likelihood of CS 

and US being friends or enemies was less than 20%, then the described pattern did not obtain. 

Apparently, then, self control over the type of association between CS and US was not 

unrestricted, as consistently observed in all three paradigms. Rather, the reverse conditioning 

results increased monotonically as a function of the participants’ ability to impose their 

controlled encoding scheme onto the stimulus pairs.  

To be sure, it was possible to raise the divergent conditioning findings from a quasi-

experimental to a truly experimental level – that was no longer contingent on the participants’ 
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judged likelihood – when the friendship or enemy scheme was presupposed in a modified 

encoding task. Thus, when participants were asked to indicate, in a multiple choice format, 

which of several causes or reasons explains why CS and US are friends, or enemies, then the 

moderating impact of the deliberately selected encoding scheme was fully under 

experimental control.  

Discussion and Conclusions 

To summarize, in three home domains of so-called automatic associative processes – 

the IAT, evaluative priming, and evaluative conditioning – we were able to induce self 

control through deliberate instructions or through strategic learning. IAT results can be faked, 

undone, or even reversed through mental imagery, or through controlled strategies to be 

learned within a few minutes of stimulus monitoring. Priming effects can be moderated quite 

radically as a function of the contingencies monitored in the stimulus context, or by actively 

truncating the impact of a prime that can be closed by reacting to the prime. And even the 

conditioning of positive and negative reactions is amenable to the controlled impact of 

encoding schemes applied deliberately to the associative learning task.  

However, just as the demon of automaticity turns out to be much less powerful than 

commonly expected, our evidence has also shown consistently that self control is not 

unlimited either. Its limits are nicely illustrated in the ego-depletion literature (Vohs et al., 

2005). Successful self control – of the kind that is not resource depleting – is contingent on 

effective accommodation to the environment in the same way as smooth and automatic 

responding relies on the support of mindful assimilation. Theoretically, simply alluding to the 

miracle of automaticity does not provide a sufficient explanation of why seemingly automatic 

responses occur under some conditions but not under others. In a similar vein, however, 

alluding to the sovereign “Self” does not sufficiently explain when and how effectively self 

control and self regulation are possible. To obtain a deeper understanding of the mechanisms 
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and the limits of adaptive regulation, it is necessary to investigate the mutual dependence of 

automatic and controlled processes, rather than the sovereignty of either component. 
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Table 1 

Target labels and valence stimuli used for the German-Turk IAT by Fiedler and 

Bluemke (2005) 

 

 

 

 German Labels 

Turkish Labels Positive 

Valence 

Negative 

Valence 

    

Environmentalis

m + 

Basar + Loyal Ugly 

Poets + Belly dancing + Happy Ill 

Christmas + Vapor bath + Honest Sad 

Democracy + Hospitality + Affectionate Cruel 

Xenophobia – Dirt – Cheerful Brutal 

Heart attack – Macho – Talented Stinking 

Skinheads – Death penalty – Tender Poisonous 

Nazis – Torture – Glorious Slimy 
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Table 2 

Distribution of Trials Involving Different Combinations of Positive and Negative Primes and 

Targets, Resulting in Different Contingency Levels (Fiedler et al., 2008) 

 

Positive Primes Negative Primes  

Contingency 

level 

Positive 

Targets 

Negative 

Targets 

Positive 

Targets 

Negative 

Targets 

r = –.50 12 36 36 12 

r = –.33 16 32 32 16 

r =   .00 24 24 24 24 

r = +.33 32 16 16 32 

r = +.50 36 12 12 36 

 

 

 



  33 Controlling automatic associations  33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 1:  Conceptual framework of adaptation processes involving the self and the 

environment 
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Figure 2:  IAT response latencies for compatible and incompatible trials blocks as a 

function of three faking instructions (Fiedler & Bluemke, 2005) 
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