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It is not good to settle into a set of opinions. It is a mistake to put forth 

effort and obtain some understanding and then stop at that. At first 

putting forth great effort to be sure that you have grasped the basics, 

then practicing so that they may come to fruition is something that will 

never stop for your whole lifetime. Do not rely on following the degree 

of understanding that you have discovered, but simply think, “This is 

not enough.” One should search throughout his whole life how best to 

follow the Way. And he should study, setting his mind to work without 

putting things off. Within this is the Way.  

Hagakure - The Way of the Samurai 
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Zusammenfassung 

 

Es wurde bereits hinreichend nachgewiesen, dass das Verbinden von Zielen mit 

Vorsätzen (‚Wenn Situation X auftritt, dann will ich Verhalten Y ausführen’) eine 

wirksame selbstregulatorische Strategie zur Verbesserung der Zielrealisierung 

darstellt. Aktuelle Forschungsergebnisse deuten darauf hin, dass die förderliche 

Wirkung von Vorsätzen auf die Zielrealisierung durch situationale und individuelle 

Faktoren moderiert werden kann. Diese Befunde wurden jedoch entweder 

methodologisch ungenau oder in Feldstudien erhoben, bei denen keine vollständige 

Kontrolle über Störvariablen herrscht. 

In der vorliegenden Arbeit wurde der Einfluss von drei möglichen Moderatorvariablen 

auf den Vorsatzeffekt in einem kontrollierten Laborumfeld untersucht. In der ersten 

Studie wurde die Komplexität der im Vorsatz spezifizierten Handlung variiert, d.h. die 

Teilnehmer fassten sich entweder einfache oder komplexe Vorsätze und 

bearbeiteten anschließend dieselbe Aufgabe. Das Ergebnis dieser Studie war, dass 

die Art und Weise, wie ein Vorsatz formuliert wird einen Einfluss auf dessen 

Wirksamkeit hat. Teilnehmer, die sich einen komplexen Vorsatz vornahmen lösten 

weniger Aufgaben richtig als die Teilnehmer, welche sich einen einfachen Vorsatz 

setzten. Dieser Einfluss war jedoch nur auf männliche Teilnehmer der Studie 

beschränkt, bei Frauen wurden keine Veränderung der Leistungen gefunden, was 

vermutlich an der Art der Aufgabe lag. In Studie 2 wurde der Handlungsanreiz für die 

zielgerichtete Handlung manipuliert, um zu untersuchen, ob Vorsätze bei geringem 

Handlungsanreiz nicht mehr ihre Leistungsförderliche Wirkung ausüben können. 

Diese Annahme konnte jedoch nicht bestätigt werden. Stattdessen deuteten die 

Befunde an, dass ein geringer Handlungsanreiz unabhängig der Vorsatz-Bedingung 

zu einer allgemein erhöhten Reaktionsgeschwindigkeit führte. Darüber hinaus 

verursachte eine unerwartete Störvariable Komplikationen bei der Auswertung, 

aufgrund derer die Ergebnisse dieser Studie nicht verallgemeinert werden können. 

Mögliche Ursachen für die unerwarteten Befunde und den Einfluss der Störvariable 

werden diskutiert und Empfehlungen für die weitere Forschung mit diesem 

Paradigma werden besprochen. In der dritten Studie wurde das Verpflichtungsgefühl 

der Teilnehmer gegenüber ihrem Ziel experimentell manipuliert. Es wurde erwartet, 

dass Vorsätze nur bei einer hohen Zielverpflichtung eine Leistungssteigernde 

Wirkung ausüben können. Diese Annahme konnte durch die Daten zum Teil bestätigt 
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werden. Nur die Teilnehmer, die eine hohe Verpflichtung gegenüber ihrem Ziel 

verspürten konnten bei schweren Aufgaben von dem gefassten Vorsatz profitieren 

und eine bessere Leistung erzielen. Bei einfachen und mittelschweren Aufgaben 

zeigten sich keine Leistungsunterschiede zwischen den Teilnehmern der 

verschiedenen Vorsatzgruppen. Die Resultate dieser drei Studien liefern wichtige 

Anhaltspunkte für die Moderation des Vorsatzeffekts auf die Zielrealisierung durch 

situationale und individuelle Faktoren. Die Bedeutung dieser Ergebnisse für Labor- 

und Feldstudien zum Vorsatzeffekt wird diskutiert und Richtlinien für die zukünftige 

Forschung werden präsentiert. 
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Abstract 

 

Furnishing ones goals with implementation intentions (‚If I encounter situation X, then 

I’ll perform behavior Y’) has been shown to be an effective self-regulatory strategy to 

improve goal-achievement. Recent research has suggested that the beneficial effect 

of implementation intentions on goal-success can be moderated by situational and 

individual factors. But these findings had either methodological inaccuracies or were 

conducted in the field without the ability to control for confounding factors. 

The present research explored the impact of three possible moderators on the 

implementation intention effect in a controlled laboratory setting. In Study 1 it was 

found that the way in which an implementation plan was phrased moderated its 

effectiveness. These results were limited to male participants though, the 

performance of female participants was not moderated by the phrasing of the 

implementation intentions. Study 2 found some support for the influence of an 

incentive to act on the effectiveness of implementation intentions. But the results 

pointed into the opposite direction to what was hypothesized. Possible reasons for 

this unexpected finding are discussed. Finally, in study 3 the goal-commitment of the 

participants was experimentally manipulated. It was found that high goal-commitment 

is a necessary prerequisite for the effectiveness of implementation intentions for 

difficult tasks. Overall these findings provide support for the moderation of the 

implementation intention effect on goal achievement by situational and individual 

factors. The importance of these findings for laboratory and field studies using 

implementation intentions is discussed and directions for future research are 

presented. 
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Introduction 

 

People often do not reach the goals they are striving for. Even when holding strong 

attitudes towards performing a specific behavior, in many cases these actions are not 

carried out. For example in a classical study, LaPiere (1934) found that over 90 

percent of hotel and restaurant owners responded that they would not serve Chinese 

customers, but when LaPiere visited 251 hotels together with a Chinese couple only 

one actually refused to accommodate them. This discrepancy between a person’s 

intention to act and the actual behavior is referred to as the intention-behavior gap 

(cf. Gollwitzer & Sheeran, 2005). 

Intentions are defined as “instructions people give to themselves to behave in certain 

ways” (Triandis, 1977, p. 203) and usually have the form “I intend to do/ to achieve 

X”. Forming an intention marks the end point of a decision making process, because 

it signals that the individual has settled on a course of action and has discarded all 

other alternatives. 

A person’s intention to act is the most immediate and important predictor of 

subsequent action as posited by theories like the theory of planned behavior (TPB, 

Ajzen, 1991), the protection motivation theory (PMT, Rogers, 1975, 1983) and 

Triandis’ (1980) attitude-behavior theory. Indeed, several findings show that 

intentions do predict behavior at least to some degree (Ajzen & Fishbein, 1977; 

Armitage & Conner, 2001; Milne, Sheeran, & Orbell, 2000). In order to quantify the 

relationship between intentions and action Sheeran (2002) carried out a meta-

analysis of meta-analyses on the intention-behavior relationship and found that on 

average intentions account for 28% of the variance in behavior. According to Cohen’s 

(1992) power primer an R2 = .28 constitutes a “large” effect size, which suggests that 

intentions are “good” predictors of behavior (Sheeran, Milne, Webb, & Gollwitzer, 

2005, p. 277). But that still leaves a lot of variance unaccounted for. 

A number of ways to improve goal-attainment have been proposed. First, 

there are approaches that try to frame intentions or goals differently in order to 

enhance goal success. For example, Ajzen and Fishbein (1980) found that several 

factors like attitudes towards a behavior, subjective norms and perceived behavioral 

control have an influence over the strength of an intention to act and account for 

considerable variance in the actual behavior (Ajzen, 1991). Dweck (1996) 

demonstrated that when individuals frame their goals as learning goals in contrast to 
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performance goals the attainment of the goal was more likely. Furthermore goal 

attainment can also be improved if people set themselves challenging and specific 

goals instead of mere “do your best” goals (Locke & Latham, 2002). Higgins (1997) 

found that motivation and goal commitment are higher when people use goal pursuit 

means that fit their regulatory orientation of either attaining a desired outcome or 

avoiding an undesired result. The dividing of distal goals into proximal subgoals has 

also been shown to be a reliable method of improving performance and developing a 

stronger sense of self-efficacy and an improved intrinsic motivation (Bandura & 

Schunk, 1981). Furthermore Ryan and Deci (2000) found that goals based on the 

three psychological needs of competence, autonomy and relatedness are more often 

achieved than goals based on other needs.  

Second, a different line of research is concerned with self-regulatory skills that 

are necessary for successful goal-attainment. Self-regulatory skills are important in 

initiating goal-directed behaviors, in shielding an ongoing goal-striving from 

distractions, in coping with competing goals and in trying to prevent falling back into 

bad habits (Gollwitzer, 1999). Self-regulation exceeds the merely motivational issues 

of planning and setting of goals by adding a volitional (willful) component to the goal-

striving process. The distinction between motivational and volitional components of 

goal striving is described by the model of action phases (Gollwitzer, 1990; 

Heckhausen, 1989) which postulates four phases – two motivational, two volitional – 

that are passed through during goal attainment. The first phase, which is called 

“predecisional” phase (Gollwitzer, 1996, p. 289), is volitional and consists of 

deliberating the feasibility and desirability of given wishes and the setting of 

preferences. The end of this phase marks the setting of a goal to pursue. In the 

second phase, the “preactional” phase, concrete steps on how one wants to reach 

the selected goal are planned, that is the “when”, “where” and “how” of the goal-

directed behavior are determined. The end of this phase marks the initiation of 

actions to reach the goal. During the third phase, the “actional” phase, the planned 

goal-directed behaviors are carried out until goal completion. Both of these phases 

are motivational, while the last phase is again volitional. In this last phase, the 

“postactional” phase, the actor evaluates whether the goal has been fulfilled or 

whether more steps to goal-completion are necessary.  

The self-regulatory strategy of forming implementation intentions (Gollwitzer, 

1999) is based on the model of action phases. Implementation intentions are 
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subordinate to goal intentions (“I want to achieve Z”) and specify the “when”, “where” 

and “how” of goal-directed actions. That is, implementation intentions are essentially 

the result of the preactional phase of the model of action phases and have the form 

“If situation X arises, then I will perform behavior Y”. Implementation intentions link 

the goal-directed behavior to an anticipated situational context, which is assumed to 

lead to the automatization of the intended goal-directed behavior once this situational 

context is encountered. Action initiation becomes swift, efficient and does not require 

conscious intent (Gollwitzer, 1999, p. 495). This automatization is rooted in the 

hightened accessibility of the situational cue specified in the if-part of the 

implementation intention. Aarts, Dijksterhuis and Midden (1999) found evidence to 

support this assumption by demonstrating that the effects of planning on goal 

completion are mediated by a hightened accessibility of environmental cues related 

to a goal-completion task. Over and above that Webb and Sheeran (2004, 

Experiment 1) demonstrated that forming implementation intentions leads to 

improved cue detection compared to forming mere goal intentions or to familiarizing 

oneself with the situational cue. 

Over the past 15 years a great number of studies have demonstrated the 

effectiveness of implementation intentions in warding off self-regulatory problems like 

getting started, shielding ongoing goal-pursuits from unwanted influences or falling 

back into bad habits (for an overview see Gollwitzer & Sheeran, 2005). For example, 

implementation intentions have been shown to improve attendance for cervical 

cancer screening (Sheeran & Orbell, 2000), use of vitamin supplements or 

performance of breast self-examinations (Orbell & Sheeran, 2002; Prestwich et al., 

2005), fulfillment of home assignments (Gollwitzer & Brandstaetter, 1997, experiment 

2), eating healthier food (Armitage, 2004; Nooijer, de Vet, Brug, & de Vries, 2006), 

performing physical activity (Latimer, Ginis, & Arbour, 2006; Luszczynska, 2006; 

Walsh, da Fonseca, & Banta, 2005) or enhance use of public transportation 

(Bamberg, 2000) and promote recycling behavior (Holland, Aarts, & Langendam, 

2006). Gollwitzer and Sheeran (2005) recently analyzed 94 independent tests of the 

effect of implementation intentions on the rate of goal attainment using the method of 

meta-analysis and found a medium-to-large (d = .65) effect size, indicating that 

implementation intentions are indeed a powerful self-regulatory strategy to promote 

goal achievement. 
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So far, implementation intentions have been proven to be effective in many 

areas of life by laboratory as well as field experiments. However, some studies have 

recently challenged the universality of the implementation intention effect on 

successful goal achievement. For example Koestner and his colleagues (Koestner et 

al., 2006; Koestner, Lekes, Powers, & Chicoine, 2002; Powers, Koestner, & Topicu, 

2005) found that implementation intention interventions provided only short-term 

effects, but did not improve goal-achievement over longer periods of time. But this 

research is in contrast to studies that did find long-term effects of implementation 

intentions (Holland, Aarts, & Langendam, 2006; Luszczynska, 2006; Orbell & 

Sheeran, 2002), indicating that more research is needed to provide conclusive 

evidence for the durability of the implementation intention effect. 

Moreover, several moderators of the implementation intention effect have 

been suggested. For example, Sheeran, Webb and Gollwitzer (2005, study 1) found 

that goal-strength moderates the effect of implementation intentions on goal-

attainment, meaning that only participants with strong goals were able to profit from 

forming implementation intentions. Koestner, Lekes, Powers and Chicoine (2002) 

discovered that implementation intentions improved goal-attainment only if the goals 

were self-concordant, that is if the goal reflected personal interests and values and 

was not determined by external or internal pressures. Additionally, it was found that 

implementation intentions only affect performance when the task-relevant goal has 

been activated (Sheeran, Webb, & Gollwitzer, 2005, study 2) and that the strength of 

the commitment to an implementation intention also moderates its effectiveness (de 

Nooijer, de Vet, Brug, & de Vries, 2006). 

Over and above that, three experiments reported by Dewitte, Verguts and 

Lens (2003) indicate, that implementation intentions do not help to improve goal-

achievement when the individual is unsure about which actions are required to reach 

a difficult goal. Furthermore, two studies report diminished implementation intention 

effects in demanding tasks like high time-pressure tasks (Betsch, Haberstroh, Molter, 

& Glockner, 2004) and high cognitive load (Einstein, McDaniel, Williford, Pagan, & 

Dismukes, 2003). But in the latter study, participants were only given very little time 

to form their implementation intentions and were also not explicitly told to create their 

plans in the typical if-then format. Thus, methodological problems could also account 

for the absence of an implementation intention effect in the Einstein et al. (2003) 

study. Since a number of other studies did find implementation intention effects under 
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cognitive load (Brandstaetter, Lengfelder, & Gollwitzer, 2001; Lengfelder & 

Gollwitzer, 2001) or time-pressure (Henderson, Gollwitzer, & Oettingen, 2007) it is 

possible that different variables than the task-demand impaired the effectiveness of 

implementation intentions on goal-achievement in the studies above. 

Individual differences may also account for some variation in the strength of 

the implementation intention effect, as Gollwitzer and Sheeran (2005, pp. 106-107) 

have already suggested. Whereas there are two studies that found beneficial 

interactions of implementation intentions and personality variables (Brandstaetter, 

Lengfelder, & Gollwitzer, 2001; Lengfelder & Gollwitzer, 2001) there are another two 

studies that found a negative interaction. First, according to research by Powers, 

Koestner and Topicu (2005) socially prescribed perfectionists, that is people who 

have the need to attain standards or expectations prescribed by significant others, 

are not able to profit from furnishing their goals with implementation intentions. In 

contrast, the data of Powers and his collaborators suggests that forming 

implementation intentions even resulted in a significant backfire on the goal progress 

for socially prescribed perfectionists. The authors hypothesize that forming 

implementation intentions may initiate a process of self-criticism and hypervigilance 

for potential critical judgment (Powers, Koestner, & Topicu, 2005, p. 909) which 

interferes with the self-regulatory function of implementation intentions. 

Secondly, Downie, Koestner, Horberg and Haga (2006) provide some 

evidence that implementation intentions interact with the self-construal - the way one 

conceptualizes oneself in relation to others (Markus & Kitayama, 1991) - indicating 

that implementation intentions have stronger effects when one has an independent 

self-construal compared to interdependent self-construals. This study points to 

culture as a possible moderator of the implementation intention effect and suggests, 

that westerners who usually have independent self-construal can profit more from 

forming implementation intentions than easterners who rather have interdependent 

self-contruals. 

Though not all of the studies cited above provide conclusive results on the 

influence of additional variables or situational constraints on the implementation 

intention effect, evidence for such moderators is accumulating. Most of these studies 

are field studies, where the researchers have little control over environmental and 

other influences on the behavior of participants. In some experiments (Downie, 

Koestner, Horberg, & Haga, 2006; Koestner et al., 2006; Powers, Koestner, & 
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Topicu, 2005) the participants had to form two or three implementation intentions for 

up to four different goal. But in the analysis the effects of the implementation 

intentions were pooled so that the individual contribution of each implementation 

intention could not be accounted for. Also the participants created the implementation 

intentions themselves, but the studies do not report whether the feasibility of these 

plans and instrumentality of the behavior for the goal was verified. Thus, the failure to 

find an implementation intention effect could have also just been the result of a 

memory overload or an insufficient quality of the implementation plans. 

These findings warrant additional research in a more controlled environment in 

order to double-check the results and to rule out confounding factors like the 

suggested memory effects or plan quality. The following three studies are aimed to 

resolve some of the issues from the research cited above and to provide additional 

insight into the functionality of the implementation intention effect. The quality of the 

formulation of the implementation intention is examined in first experiment. Study 2 

looks at the impact of a decreased incentive to act on the performance in a typical 

implementation intention task. Finally, in study 3 the influence of goal-commitment on 

the efficiency of implementation intentions is investigated. 
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Study 1: Simple versus complex implementation intentions 

 

Overview 

 

The first study deals with the way in which action plans are converted into 

implementation intentions. That is, how the action is put into words and whether the 

specific formulation is helpful for carrying out the planned action or interfering with 

the execution of that action. 

Implementation intentions consist of two parts, the if-part in which attributes of 

a situation in which a specific goal directed action is to be performed are specified 

and the then-part in which the action itself is defined. Improper formulation can 

impede either part of the implementation intention. On the one hand good situations 

to act out a goal-directed behavior can be missed if the if-part of an implementation 

intention is inappropriately formulated and does not clearly define the critical cues of 

this situation or is not even considering this specific situation as a good point in time 

to act. On the other hand the action given in the then-part may not be carried out, 

because the specified action is ambiguous, too complicated to perform (i.e. when the 

action overstrains a person’s self-regulatory abilities), too complex (i.e. when the 

action involves too many interdependent steps) or is just not helpful for the respective 

goal intention or situation. For example it was found in studies with adults (Schaal & 

Gollwitzer, 2000) and children (Gawrilow, 2004) that when individuals are distracted 

while solving math problems, forming distraction-inhibiting implementation intentions 

lead to better results than using task-facilitating ones. Thus, just furnishing one’s goal 

with an implementation intention, may not lead to improved performance. The 

content and the formulation of the implementation intention also matters. If the if- and 

the then-parts of an implementation intention are not instrumental for the goal or put 

into too many words to be fully remembered, the proposed automatization of goal-

directed behavior (Gollwitzer, 1999) cannot be established. The focus of the present 

study is to analyze whether the effect of an implementation intention is impaired if the 

specified action in the then-part is too complex to be beneficial for the goal. 

The use of the term complex if often confused with the use of the term 

complicated. Even Merriam-Webster’s Collegiate Dictionary (Merriam-Webster's 

Collegiate Dictionary, 2003) and the Oxford English Dictionary (Simpson & Weiner, 

1991) use the terms complex and complicated synonymous with one another. Both 
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terms are derived from Latin, complex comes from complexus which means embrace 

or grasp and complicated comes from complicare which means to fold together.  

Thus, there is a small but important difference between those two terms. A 

complicated structure is something that is folded together and of which not all 

aspects are visible while a complex structure is composed of two or more interrelated 

parts that are dependent on one another and whose combination is more than just 

the sum of its parts (Anderson, 1972). In short, complicated is the opposite of simple 

whereas complex is the opposite of independent. 

In cognitive psychology and neuropsychology stimulus complexity is often an 

important factor when studying human or animal perception (Minda & Smith, 2001; 

Sary et al., 2004). There are several definitions of complexity: Classic definitions of 

the term complex refer to the number and randomness of the units making up a 

picture (Hogan, 1975, p. 33). A more recent publication defines complexity of a visual 

stimulus as the number of dimensions used in this stimulus, where dimensions refers 

to the number of wavelengths, tones of different frequencies and the spatial distance 

of elements in an image (Fetterman, 1996). In the behavioral sciences a behavior is 

called complex the more neural structures in the brain are needed to carry it out. 

Thus, behaviors such as feeding, learning, language and culture are defined as being 

complex (Greenberg, Partridge, Weiss, & Haraway, 1999). In general stimuli are 

referred to as complex, when they are composed of multiple interrelated units that 

are not easy to process.  

The strategies used in this study were designed to combine these 

requirements in order to create implementation intentions with varying complexity. It 

was important that the stimuli for which these strategies are intended would be the 

same or at least very similar to one another to rule out cognitive explanations for the 

expected performance differences between subject groups. That is the stimuli should 

take up the same visual area, do not differ on contrast, color or form but still provide 

enough differences so that different behaviors are needed to solve tasks using these 

stimuli. Therefore, three different types of the same stimulus had to be used to match 

the strategies, so that each strategy would fit one of the three stimulus types, but 

would still be helpful for the other two. Mental rotation (Shepard & Metzler, 1971) 

offered a possibility to satisfy these requirements. The figure is always the same, but 

by varying the rotation axis the behaviors needed to match the stimulus with the 

comparison figure would be different. Two stimulus types and the according 
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strategies were set for the rotation around a single axis (the x-axis and the y-axis 

respectively) and the third type of stimulus was rotated around both of these axes. By 

adding a stimulus that was rotated around two axes the behavior could be made 

more complex, since two steps have to be performed to match the stimulus with the 

comparison figure. Since rotating the stimulus around one axis will not suffice to 

match the stimulus with the comparison stimulus both rotations are necessary and 

dependent on one another. Over and above that the participant has to decide which 

rotation axis to try out first, which means that this strategy is not just a combination of 

the other two, but requires additional cognitive resources to make this decision. So 

the third strategy is not just a combination of the first two strategies, but also includes 

the request to decide which axis to try first. But deciding which rotation axis to use 

first takes time and that should be reflected in the response time of participants using 

the complex strategy. Moreover when the subjects have to visualize two successive 

rotations in their mind’s eye, it is required to keep the result of the first rotation in 

mind while performing the second. This puts more cognitive load (Sweller, 1994) on 

the participants since they have to retain the result of the first rotation in their minds 

while performing the second rotation. Therefore, using the strategy with two rotation 

axes should lead to more errors due to the additional load than using strategies with 

only one rotation axis. 

Thus, it is expected that only participants who furnish their goal, to solve a lot 

of tasks, with a simple implementation intention will find more matching shapes than 

participants who furnish their goal with the complex implementation intention or who 

just set themselves the goal alone. 

When the strategy in the implementation intention matches with the rotation 

axis of a stimulus, then the above predicted effect should be especially strong. For 

example, if subjects who use the strategy to rotate the stimulus around the x-axis 

work on a task in which the shapes are rotated around the x-axis then they should 

find more matching shapes than subjects using one of the other two implementation 

intentions or just the goal intention.  

Shepard and Metzler (1971) found that the average response time to the 

mental rotation tasks increased linearly with the angular difference between the two 

shapes, that is the subjects found it more difficult to solve tasks with greater angular 

difference between the two shapes than with smaller differences. According to 

Gollwitzer and Sheeran (2005, p. 101) engaging in if-then plans should be especially 
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advantageous when task features make it difficult to execute the behavior. Therefore, 

it is also hypothesized that the anticipated implementation intention effect in this 

study should become stronger with increasing task difficulty. 

 

Method 

 

Participants and design. 124 students from the University of Konstanz participated in 

this study in exchange for 5 Euros (approximately 4 US$) or course credit (only 

Psychology students). The sex of the participants was almost evenly distributed (65 

female and 59 male) and the mean age was 23 years.   

The data of two subjects was excluded from the analysis since both reported 

feeling sick during the study. One participant was excluded for not following the 

instructions and another three participants indicated that they were information 

science students and were familiar with the kind of wire-frame images used in the 

experiment. Some studies have shown that using computers and playing video 

games can increase spatial rotation abilities (Dorval & Pepin, 1986; Okagaki & 

Frensch, 1994; Smith, 1999). So in order to avoid that the advantage of these 

information science students over the rest of the population would negatively 

influence the analyses, the data of these three participants was also removed. Thus 

a total of 118 participants were subjected to a three-factorial design with the between 

factor goal-condition (goal, x-axis implementation intention, y-axis implementation 

intention vs. complex implementation intention) x the within factors task-difficulty 

(easy, average vs hard) and rotation axis (x-axis, y-axis, x- and y-axes). 

Materials. For this study a redrawn version of one of the three-dimensional 

shapes from the Shepard and Metzler (1971) mental rotation test (MRT) was used. 

This shape was recreated as a vector graphics object on a desktop computer and 

consisted of ten cubes that were connected on one or two sides with other cubes to 

form a shape that looked roughly like two uppercase “L” characters that are 

connected to each other on one side (see Figure). The computer calculated three 

sets with 36 images of this shape rotated either around the x- axis, the y-axis or 

around both axes in 10 degree steps from 0 degrees to 350 degrees. The resulting 

108 images were mirrored at the y-axis to create the non-corresponding stimuli. In a 

pre-study the original and the mirrored stimuli were randomly paired with one another 

and 19 students (ten female and nine male) had to decide whether the two presented 
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stimuli did or did not match. This was done in order to rate the difficulty of the shapes 

and exclude those shapes that were too difficult to be correctly identified. Thus 29 

original and 29 mirrored stimuli were excluded from the set resulting in a new set of 

158 original and mirrored stimuli. With these stimuli 108 tasks with four shapes and 

one criterion figure were created. The shapes were combined in a manner that 

resulted in three difficulty levels. Similarly to Shepard and Metzler’s study (1971) 

difficulty was defined as the angular difference between the four shapes and the 

criterion figure, that is the angular difference of all four shapes with the criterion figure 

was summed up and then divided by four. An average difference of 0 to 60 degrees 

was defined as easy, 61 to 120 degrees as average and 121 to 180 as difficult. 

Procedure. The participants worked on this task on computers in separate 

cubicles. All instructions were given on the computer screen and the participants 

were allowed to call the male experimenter and to ask questions until the start of the 

main block. On the instruction screens the participants were informed that the 

following task was a mental rotation test and an example of this task was given. After 

that the participants were asked to practice the basic mental rotation task in the first 

practice block. In this practice block 12 tasks with two shapes were presented and 

the subjects had to indicate whether the shapes are the same or not.  After finishing 

this basic practice block, the participants were told that the task in the main 

experiment was more difficult, because two out of four shapes had to be matched to 

a criterion figure. This procedure is similar to the mental rotation test used in a study 

by Vandenberg and Kuse (1978). It is thought of to be more difficult than the original 

test by Shephard and Metzler (1971) and less susceptible to ceiling effects. On the 

instruction screens an example of this task was presented and the subjects were told 

that they should try to finish each task within 15 seconds. Again the participants were 

allowed to practice ten tasks of this kind. Accuracy and timing feedback was provided 

in this second practice block. Once the practice session was over the participants 

were informed again that no accuracy feedback would be given during the main task. 

They were also told to try to adhere to the 15 second time limit per task even though 

no means to double check the time was given.  

Then all participants were asked to set themselves the goal to find a lot of 

matching shapes (i.e. “I want to find a lot of matching shapes”). Three out of four 

participants were randomly selected to furnish their goal with an additional 

implementation intention. Two of these implementation intentions specified a simple 
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Figure 1 

Example for a mental rotation task from the study. Shapes 1 and 3 are matching the 

criterion figure on top of the screen. 

 
plan to help finding the matching shapes by either trying to mentally rotate the stimuli 

around the x-axis (ImpX) or around the y-axis (ImpY) every time a new task starts 

(e.g. “If a new task starts, then I’ll mentally rotate the stimuli around the x-axis.”). The 

third implementation intention (ImpC) included the plans from the former two in form 

of a complex new plan to select a rotation axis every time a new task starts (i.e. “If a 

new task starts, then I first decide whether I’ll mentally rotate the stimuli around the x- 

or y-axis.”). All participants were asked to rehearse their goals and plans and had to 

write them down on a sheet of paper that was placed next to the computer screen. 

The main block consisted of 108 trials for which neither accuracy nor timing feedback 

was given. After the end of the main block the participants were asked a few 

questions to the way they solved they tasks, whether they enjoyed the task or not 

and how well they thought they did on the task. Answers were given on a 7-point 

Likert scale. Additionally all participants had to recall their goal and implementation 
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intentions by writing them down on a piece of paper. Finally they had to answer to a 

few demographic questions.  

Debriefing. Once the experiment was over, the participants were asked to get 

the experimenter, who then interviewed the participants about their thoughts on the 

experiment. Most participants expressed the thought that the experiment had 

something to do with gender differences, but none were aware of the implementation 

intention manipulation or its expected effects on their behavior. After the interview, 

the experimenter fully debriefed the subjects, paid them their remuneration and 

thanked them for participating. 
 

Results 

 
Performance. Men found significantly more matching shapes during the baseline 

block than women, t(116) = 4.471, p < .001 (M = 74%, SD = 15 vs. M = 62%, SD = 

13 respectively). Also during the main block, after the setting of goals and 

implementation intentions, men found more matching shapes than women, F(1, 118) 

= 9.508, p = .003 (see Table 1). The interaction of goal-condition and sex was 

significant as well, F(3, 118) = 3.545, p = .017, indicating that furnishing ones goal 

with an implementation intention leads to an improved performance. Further analysis 

revealed that this assumption only holds true for men who demonstrate a strong 

implementation intention effect, F(3, 52) = 4.450, p = .008, whereas women did not 

profit from furnishing their goal with implementation intentions. Contrast analyses for 

male participants revealed that the source of the effect were indeed the simple 

implementation intentions. Participants in the simple implementation intention groups 

performed significantly better than participants in the goal group (weights -2 1 1 0), 

t(49) = 3.517, p = .001, as well as participants in the complex implementation 

intention group (weights 0 1 1 -2), t(49) = 2.163, p = .035. 

Task-difficulty. The percentage of correctly found shapes was entered into a 

repeated-measures ANOVA with the between factors goal-condition (goal, x-axis 

implementation intention, y-axis implementation intention and complex 

implementation intention) and sex and the within factor task-difficulty (easy, average 

and hard). Only the main effect for task-difficulty was significant, F(1.84, 202.365) = 

86.474, p < .001, η2 = .440 using the Greenhouse-Geiser correction for 

heterogeneous variances (Greenhouse & Geisser, 1959). A highly significant linear 
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Table 1 

Performance of both sexes in the main block in percent of correctly matched shapes. 
     
Goal-condition  Sex  M 

     
Goal  Male  69.46 (10.62) 
     
  Female  73.51 (12.75) 
     
ImpX  Male  82.95 (10.25) 
     
  Female  68.37 (14.29) 
     
ImpY  Male  79.43 (11.01) 
     
  Female  68.76 (11.01) 
     
ImpC  Male  74.13 (7.44)   
     
  Female  69.22 (11.67) 
     
 

Note: Standard deviations are in parentheses. 

 

trend for task-difficulty confirmed that the participants found fewer matching shapes 

the harder the task became, F(1, 110) = 137.038, p < .001, η2 = .555 (see Table 2).  

Rotation Axis. To assess whether the three different implementation intentions 

led to an increased performance on trials where the rotation axis of the shapes 

matched the strategy in the implementation intention, a repeated measures ANOVA 

with the between factor goal-condition and the within factor performance for each 

rotation axis (x-axis, y-axis and both axes) was computed for male participants. Only 

the main effect for rotation axis was significant, F(2, 48) = 78.089, p < .001, η2 = 

.765. Examination of the performance means suggests that participants found the 

most correct matches when the shapes were rotated around the y-axis, second most 

when the shapes were rotated around the x-axis and the least number of correct 

matches when the shapes were rotated around both axes (see Figure 2). Polynomial 

contrasts indicated, in support of this, a significant linear trend for rotation axis, F(1, 

49) = 155.488, p < .001, η2 = .760.  
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Table 2 

Performance of both sexes in the main block in percent of correctly matched shapes 

for each of the three difficulty levels. 
       

 
Task-difficulty 

 Goal-
condition 

  
Sex 

  
M 

       
Easy  Goal  Male  73.55 (12.21) 
       
    Female  76.36 (13.34) 
       
  ImpX  Male  86.46 (9.96)   
       
    Female  72.19 (15.30) 
       
  ImpY  Male  83.10 (10.42) 
       
    Female  73.72 (11.42) 
       
  ImpC  Male  76.97 (8.61)   
       
    Female  72.15 (12.87) 
       
Average  Goal  Male  70.75 (10.54) 
       
    Female  75.03 (12.49) 
       
  ImpX  Male  84.47 (10.09) 
       
    Female  70.19 (16.09) 
       
  ImpY  Male  79.04 (11.25) 
       
    Female  69.83 (10.30) 
       
  ImpC  Male  76.19 (8.12)   
       
    Female  71.43 (12.21) 
       
Hard  Goal  Male  64.00 (12.45) 
       
    Female  69.03 (15.32) 
       
  ImpX  Male  77.81 (12.22) 
       
    Female  62.63 (13.67) 
       
  ImpY  Male  76.09 (12.63) 
       
    Female  62.62 (12.77) 
       
  ImpC  Male  69.13 (8.11)   
       
    Female  63.98 (12.32) 
       
 
Note: Standard deviations are in parentheses. 
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Contrary to the prediction, the interaction of rotation type and goal-condition was not 

significant. That means when the rotation axis of the shapes matched the strategy in 

the implementation intention the performance of the participants did not significantly 

improve. The means plot (Figure 2) also revealed that participants with an x-axis 

implementation intention displayed an overall superior performance to the 

participants using the other strategies in spite of the random distribution of the 

subjects to the different goal-conditions. The performance means of men in the 

baseline block also indicate that the participants in the x-axis condition were better at 

this task than participants in the other three conditions (performance means in the 

baseline block: MGoal = 51, SD = 21; MImpX =  69, SD = 25; MImpY = 57, SD = 23 and 

MImpC = 49, SD = 22). But when entering the performance in the baseline block into 

an ANOVA with goal-condition as factor, the result was not significant (p = .169). Also 

when running the repeated measures ANOVA for rotation specific performance in the 

main block, again with the performance in the baseline block as covariate, the result 

was similar albeit weaker as before. The interaction of the covariate with the rotation 

type was far from significance with p = .923. The main effect of rotation type was 

 

 

Figure 2 

Average performance of male participants for the three different rotation types in 

each goal-condition during the main block. 
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again significant, F(2, 47) = 11.281, p < .001, η2 = .324 as was the linear trend, 

F(1, 48) = 22.789, p < .001, η2 = .322, while the interaction of rotation type and goal-

condition still was non-significant. 

Response times. Response time was assessed for each click on one of the 

four shapes. Only response times for correct responses were used to compute an 

index of time taken for each correct response. The index for the baseline block was 

subjected to a t-test with sex as the independent variable, revealing a significant 

reaction time difference between men and women, t(116) = 2.916, p = .004 (M = 8.53 

seconds per solution, SD = 2.74 and M = 10.30 seconds per solution, SD = 3.68 

respectively). Next the index for the main block was subjected to an analysis of 

variance with the between factors goal-condition (goal, x-axis implementation 

intention, y-axis implementation intention and complex implementation intention) and 

sex, which also resulted in a significant main effect for sex, F(1, 117) = 5.636, p = 

.019. Women needed more time to select a correct shape than men (see Table 3). 

Finally, the time index of the main block was computed for each difficulty level 

separately and then entered into a repeated measures ANOVA with the between 

factors goal-condition and sex and the within factor task-difficulty (easy, average and 

 

Table 3 

Average time taken (in seconds per solution) to select a correct shape of men 

and women in each goal-condition during the main block. 
     
Goal-condition  Sex  M 
     
Goal  Male  6.28 (1.32) 
     
  Female  7.12 (1.91) 
     
ImpX  Male  6.62 (1.34) 
     
  Female  7.17 (1.67) 
     
ImpY  Male  6.75 (1.66) 
     
  Female  7.82 (2.36) 
     
ImpC  Male  6.75 (1.41) 
     
  Female  7.50 (2.17) 
     
 

Note: Standard deviations are in parentheses. 



Study 1 

 21 

hard). A significant main effect for task-difficulty was found, F(1.51, 165.95) = 

164.264, p < .001, η2 = .599 (Greenhouse-Geiser corrected), indicating that 

participants needed increasingly more time to find correct shapes the more difficult 

this task was (for means and standard deviations see Table 4). 

Questionnaire. One of the questions at the end of the experiment asked men 

and women to rate on a 7-point Likert scale whether they think that members of the 

other sex perform better or worse than their own sex. A t-test examining sex 

differences on the response to this question was highly significant, indicating that 

both, men and women, believed that females perform worse on this test than males, 

t(116) = 9.843, p < .001 (men’s expectancy of women’s performance: M = 3.32, SD = 

1.19; women’s expectancy of  men’s performance: M = 5.37, SD = 1.07). At the end 

of the study all participants were asked to recall their goal and implementation 

intentions by writing them down. These written plans were scored for accuracy by the 

experimenter on a three-point scale from 0 (not remembered at all) and 2 (verbatim 

remembered). Most participants remembered their goals and implementation 

intentions though often not literally (M = 1.10, SD = .68). 
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Table 4 

Average time taken (in seconds per solution) to select a correct shape for each of the 

three difficulty levels of men and women in all four goal-conditions during the main 

block. 
       
Task-difficulty  Goal-condition  Sex  M 

       
Easy  Goal  Male  5.76 (1.06) 
       
    Female  6.49 (1.61) 
       
  ImpX  Male  6.00 (.99)   
       
    Female  6.55 (1.37) 
       
  ImpY  Male  6.26 (1.32) 
       
    Female  7.02 (1.88) 
       
  ImpC  Male  6.00 (1.22) 
       
    Female  6.96 (2.17) 
       
Average  Goal  Male  6.07 (1.40) 
       
    Female  6.56 (1.56) 
       
  ImpX  Male  6.58 (1.53) 
       
    Female  7.11 (1.66) 
       
  ImpY  Male  6.58 (1.64) 
       
    Female  7.51 (2.40) 
       
  ImpC  Male  6.48 (1.39) 
       
    Female  7.37 (2.29) 
       
Hard  Goal  Male  7.17 (1.70) 
       
    Female  8.42 (2.70) 
       
  ImpX  Male  7.39 (1.66) 
       
    Female  8.05 (2.27) 
       
  ImpY  Male  7.50 (2.27) 
       
    Female  9.10 (2.94) 
       
  ImpC  Male  7.93 (1.90) 
       
    Female  8.35 (2.38) 
       
 
Note: Standard deviations are in parentheses. 
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Discussion 

 

The data of this study clearly demonstrates that the wording of the then-part of 

an implementation intention has a significant impact on the effectiveness of the 

implementation intention. Even though the simple plans to rotate the shapes around 

either the x- or y-axis were shown to generate an implementation intention effect in 

form of improved performance, the combination of both plans into a single, albeit 

complex plan did not help the participants to find more correct shapes. However 

these findings only hold true for male participants. Female subjects were neither able 

to profit from the simple implementation intentions nor did they suffer a reduced 

performance from forming a complex plan. They displayed a similar performance 

throughout all four goal-conditions. Compared to the male participants, women found 

fewer correct shapes and took more time to identify these. This is consistent with 

previous studies that used the mental rotation task and found strong and reliable 

gender differences in the performance on this task (Cherney & Neff, 2004; Linn & 

Petersen, 1985; Vandenberg & Kuse, 1978; Voyer, Voyer, & Bryden, 1995). 

The complete absence of an implementation intention effect for female 

participants was unexpected though. Several studies have shown that men and 

women use different brain areas to solve mental rotation tasks (Jordan, 

Wuestenberg, Heinze, Peters, & Jaencke, 2002; Thomsen et al., 2000), which is 

rather considered to be evidence for different strategy use between the sexes than 

for genuine gender differences. Support for this notion comes from studies that 

manipulated the use of strategy (Glueck, Machat, Jirasko, & Rollett, 2002) or the 

beliefs about gender differences in spatial tasks (Moè & Pazzaglia, in press) and 

were thus able to reduce performance differences or even dissolve them completely. 

On the other hand there are scientists who favor the explanation of biological factors 

that are responsible for the inferior performance of women in this kind of tasks, 

factors such as genetics, brain lateralization or sex hormones (Hampson, 1990; 

Kimura, 1999; McGee, 1979; Rilea, Roskos-Ewoldsen, & Boles, 2004). The nature-

nurture discussion is far from finished, but judging from the findings of some of the 

research groups cited here, providing women with a strategy should have had an 

impact on their performance. But the type of strategy also seems to be important. It 

was found that men mostly use visual-spatial strategies in which the whole object is 

being rotated in the mind while women more often report the use of verbal or analytic 



Study 1 

 24 

strategies in which the object is split into several components which are then rotated 

individually (C. E. Bethell-Fox & Roger N. Shepard, 1988; E. Pezaris & M. B. Casey, 

1991; Schultz, 1991; Thomsen et al., 2000). Dividing the rotation of the object into 

several steps is of course the more time consuming and more error-prone task. In the 

study reported here all three implementation intentions specified strategies for visual 

rotation of the object, because the complexity of the then-part of implementation 

intentions was the issue of this study and not sex differences in strategy use. The 

idea was not to close the gap between men’s and women’s performance, but to find 

out whether the effectiveness of simple and complex implementation intentions is 

different. Whether men and women respond differently to these types of plans was 

only an additional object of investigation. The strategies were the same for male and 

female participants, so that the performance of the subjects could be compared 

within as well as between the sexes. It was surprising though to find that women did 

not profit at all from forming implementation intentions.  A possible reason for that 

may be stereotype threat (Steele, 1997). Steele and Aronson describe stereotype 

threat as “being at risk of confirming, as self-characteristic, a negative stereotype 

about one's group“ (Steele & Aronson, 1995, p. 797). Stereotype threat has been 

shown to reduce the performance of members of ethnic groups like African 

Americans (Davis, Aronson, & Salinas, 2006; Mayer & Hanges, 2003; Steele & 

Aronson, 1995) and also of women in stereotypic achievement situations like math 

tasks (Spencer, Steele, & Quinn, 1999) or spatial rotation tests (Martens, Johns, 

Greenberg, & Schimel, 2006). Even though in the instructions of this study no special 

emphasis was put on being an intellectual or academic ability test, it was also not 

tried to avoid stereotype threat by explicitly stating that the used test would not 

produce gender differences, which has been shown to be a reliable method to reduce 

stereotype threat (Cadinu, Maass, Frigerio, Impagliazzo, & Latinotti, 2003; Martens, 

Johns, Greenberg, & Schimel, 2006; Spencer, Steele, & Quinn, 1999). The highly 

significant difference found on the question about performance expectancies of the 

other sex indicate that men and women were aware of the stereotype that women 

are supposed to have trouble solving mental rotation tasks. Therefore stereotype 

threat could very well have been a major influence on the performance of women in 

this study. Further investigation would be necessary to confirm this assumption, since 

the data from this study is not sufficient to test this.  
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Future research on the simple versus complex implementation intention idea 

should try to avoid tasks with stereotypic performance differences. It suggested to 

either use a task that is less sensitive to stereotype threat in future studies or at least 

to instruct all participants that the mental rotation test does not produce gender 

differences. 

Even though the overall effect of implementation intentions was significant for 

male participants, this study was not able to show that implementation intentions led 

to a superior performance of the subjects when the rotation axis of the shapes 

matched the strategy in the implementation intention as was hypothesized. The 

performance means (Figure 2) indicate that there was an artifact in the random 

distribution of participants to the different goal-conditions that could not be resolved 

by an analysis of covariance. Although this artifact did not have a significant impact 

on the analysis, it can be assumed that it at least weakened the results, as was 

demonstrated in the repeated measures ANCOVA of the interaction of rotation type 

and goal-condition. Thus, if the impact of implementation intentions on rotation 

specific performance was only weak, it might have been reduced to non-significance 

by this artifact. But aside from that it is important to note that the simple 

implementation intentions had a significant effect on the performance of the subjects 

in this study while the complex implementation intention did not. 

For the response time data only the main effects for gender and task difficulty 

were significant. That is, women were slower than men on the mental rotation task, 

which has been found by other research groups as well (Bryden, George, & Inch, 

1990; Kail, Carter, & Pellegrino, 1979; Tapley & Bryden, 1977), and all participants 

needed more time to solve the tasks when the angular difference between the 

shapes and the criterion figure was greater, which is a typical finding in mental 

rotation studies (Cooper, 1975; Jordan, Wuestenberg, Heinze, Peters, & Jaencke, 

2002; Vandenberg & Kuse, 1978). Response time did not interact with the goal 

condition. Previous studies have shown that individuals who furnish their goal 

intentions with implementation intentions not only perform the specified behavior 

more often than those who just have a goal intention, but they also initiate the 

specified behavior faster than the those without implementation intentions (Gawrilow, 

2004; Gollwitzer, 1999; Sheeran & Silverman, 2003). In addition Hull (1943; 1951) 

has suggested that the automatization of complex behaviors should be more difficult 

than the automatization of simple behaviors. Thus, an interaction of response time 
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and goal condition would have been expected. A reason why this was not found may 

be the fact that response time is not an independent measure in this study. Since 

there are two within factors, task-difficulty and rotation-axis, with three levels each, a 

lot of trials were needed to gather enough response data for each cell of this within 

factors design. Therefore the participants were told to finish each trial within 15 

seconds, so that they wouldn’t get fatigued due to excess duration of the computer 

experiment. Under these circumstances reaction time is moderated by the time-

pressure that was put on the participants in the instructions. Thus the reaction time 

effects that were found might be even stronger without that time limit and additional 

effects, like an interaction of goal-condition with reaction time, might have been 

found. 

 

Conclusion 

 

The goal of this study was to show, that the phrasing of an implementation plan could 

influence its effectiveness on the performance of the participants. At least for male 

participants this goal was accomplished. Female participants were not able to profit 

from forming any kind, simple or complex, implementation intentions. This may be 

attributed to stereotype threat, since the task used in this study is known to impede 

the performance of females. Future research on this matter should try to avoid tasks 

that are stigmatized to favor either sex or reduce possible stereotype threat by using 

according instructions.
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Study 2: Effect of positive and negative incentive on implementation intentions 

 

Overview 

 

The goal of this experiment was to find out whether a low incentive to perform an 

action can impede the effectiveness of implementation intentions on goal-striving. 

According to Heckhausen (1977, p. 175) an action is not carried out just to achieve a 

goal, but rather to savor or to avoid the anticipated consequences of goal-

achievement, depending on whether these consequences have a positive or negative 

incentive for the actor. Quality and strength of these incentives are subject to the 

motives of the actor. Furthermore, Heckhausen (1977, p. 177) proposes that the 

situation in which a goal-directed action can be performed also offers incentive value. 

Meaning that the situation invites a person to control the anticipated course of events 

in a way that benefits this person’s motives.  Combining the personal and situational 

incentives leads to a resulting tendency to act, which in turn determines the 

motivation to act and whether an action is initiated or not. Thus, according to 

Heckhausen’s model, an experimental manipulation that lowers or raises the 

incentive should decrease or increase a person’s tendency to act respectively. 

This could for example be accomplished by so called punishment, a procedure 

from instrumental conditioning, which reduces the incentive to perform a specific 

behavior. The basic punishment procedure involves presenting an aversive stimulus 

after a specified response. The usual outcome of the procedure is that this response 

becomes suppressed (Domjan, 1993, p. 283). A great variety of aversive stimuli like 

electric shocks (Foxx, McMorrow, Bittle, & Bechtel, 1986; Hake & Azrin, 1965), a 

blast of air (Bayroff, 1940; Maier & Klee, 1943), loud noise (Azrin, 1958; Boyd, 1982; 

Charlop, Burgio, Iwata, & Ivancic, 1988), verbal reprimands (Hall et al., 1971), and a 

squirt of lemon juice in the mouth (Sajwaj, Libet, & Agras, 1974) have been shown to 

be effective in the punishment of behaviors. Also the research on learned 

helplessness (Maier & Seligman, 1976; Seligman, 1975) has demonstrated that 

exposing humans and animals to inescapable and unavoidable aversive stimuli leads 

to behavior passivity, the failure or slowness of the organism to initiate actions. 

Thus, it is hypothesized, that if an individual is exposed to an unavoidable 

aversive stimulus after each execution of a goal-directed behavior, this individual will 

hesitate or maybe even refuse to continue performing this behavior. The response 
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latency of individuals facing this situation will slow down and more incorrect 

responses will be made, if incorrect responses are not followed by the aversive 

stimulus.  

Over and above that, presenting an aversive stimulus after a correct 

performance of the goal-directed behavior should also have an impact on the 

strength of the goal-intention. Participants facing punishment for performing the goal-

directed behavior should lose interest in reaching the goal and thus show a 

diminished intention to achieve this goal. As Sheeran, Webb and Gollwitzer (2005, 

experiment 1) have recently demonstrated, that the strength of the goal intention 

moderates the behavioral effects of implementation intentions. In their experiment, 

Sheeran et al. measured the strength of the goal to study by asking students to 

indicate how many hours of independent studying they intend to undertake during the 

following week. Then one half of the students added an implementation intention to 

their goal intention indicating when and where they intended to study. After the week 

had passed Sheeran and his colleagues asked the students how many hours they 

actually did study during the past week. The analysis of this data revealed that the 

effect of the implementation intention on the amount of hours spent studying was 

greater the stronger the initial goal-intention had been. That is the effect of the 

implementation intention on behavior was moderated by the strength of the goal-

intention. 

For the present study it is therefore assumed that forming an implementation 

intention will not help to reverse or overcome the behavior passivity that is caused by 

punishing the goal-directed behavior. Implementation intentions will only help 

participants to improve their performance when the incentive to act is high and the 

strength of the goal-intention is not impaired. So it is expected that only when the 

incentive is high, participants using implementation intentions will be faster in their 

responses to the critical stimulus than participants in the other goal conditions. When 

the incentive is low, no differences in the response latency are expected between the 

goal-condition groups. 
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Method 

 

Participants and design. 116 students of University of Konstanz participated in this 

study in exchange for 2.50 Euros (approximately 3 US$) or course credit (only 

Psychology students). The distribution of the sexes was unbalanced in favor of 

female participants (67 women vs. 49 men). The mean age of the participants was 22 

years.  

Eight participants were excluded from the data analysis because two of them 

did not follow the instructions while the remaining six did not remember whether 

correct or incorrect responses were punished during the experiment. Another three 

subjects were removed from the analysis since their overall response times were 

three standard deviations above their groups mean and thus were qualified as 

outliers. The remaining 105 participants were subjected to a three-factorial design 

with the two between factors goal-condition (goal, implementation intention vs. 

familiarization) and incentive (low vs. high incentive) and the within-factor stimulus 

type (single-digit critical, single-digit non-critical, multiple-digit ambiguous and 

multiple-digit non-ambiguous). 

Materials. The task of this study was adapted from an experiment by Webb 

and Sheeran (2004, experiment 3). As in the Webb and Sheeran experiment there 

were thirteen stimuli consisting of the single-digit critical number 3, four single-digit 

non-critical numbers (1, 5, 7 and 9), four multiple-digit ambiguous numbers (33, 39, 

333 and 413) as well as four multiple-digit non-critical numbers (16, 44, 555 and 

694). All stimuli were presented in a black font on a white backdrop on a 15 inch 

computer screen with a font size of 80 pixels, so that they covered the full foveal 

field. For the incentive manipulation two sounds, a pleasant and an unpleasant sound 

from a set of game show sounds were selected. Each sound was trimmed to a length 

of 500 milliseconds and the volume of both sounds was adjusted to the same level. 

The sounds were played using a set of standard desktop stereo speakers. 

Procedure. After entering the lab the participants were welcomed by the male 

experimenter and taken to a cubicle in which the experimental computer was set up. 

If two participants appeared at the same time both were taken into the same cubicle 

and given the introduction together, then one was seated in front of the computer in 

the first cubicle, while the experimenter took the other participant to the second 

cubicle in the lab. All instructions were given on a computer screen. The subjects 
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were allowed to ask questions until after the end of the practice trials, but no longer 

during the main block. In the instructions the participants were informed that numbers 

would be presented in the center of the screen one after the other and that they had 

to indicate how many digits the numbers had by pressing the left or the right mouse 

button as fast as possible. The response buttons were counterbalanced as was 

suggested by Webb and Sheeran (2004, p. 416), that is half of the subjects had to 

press the left mouse button for single-digit stimuli, the other half had to press the right 

mouse button for this kind of stimuli. Each trial began with the presentation of a 

fixation cross in the center of the screen for the duration of 500 milliseconds. After 

that the fixation cross was replaced by a stimulus that was randomly selected from 

the stimulus pool. Each stimulus was displayed for a maximum of 1000 milliseconds. 

If the participants responded within this time or the time ran out, the number was 

erased from the screen. Depending on the experimental block either a 1000 

millisecond interval followed or one of two sounds was played for 500 milliseconds 

followed by a 500 milliseconds interval. Each number was presented a total of twelve 

times, once in each of two practice blocks and ten times in the main block. 

In the first practice session the participants were asked to practice pressing 

the correct mouse buttons. In the second practice session the sounds for correct and 

incorrect responses were introduced. Accuracy feedback was given to the subjects in 

both practice sessions during the 1000 milliseconds interval. Accuracy feedback was 

especially important in the second practice session, because the participants had to 

learn, which response, correct or incorrect, was followed by what kind of sound, 

pleasant or unpleasant. During the main block no accuracy feedback was given 

anymore. 

After the second practice session all participants were asked to set 

themselves the goal to always press the correct button as fast as possible (‘I always 

want to press the correct button as fast as possible’). Over and above that one third 

of the participants were asked to form the implementation intention: ‘If I see the 

number 3, then I will press the correct mouse button particularly fast’ and another 

third was asked to familiarize themselves with the number 3. To do so, all 

participants first had to look at their goal, implementation intention or familiarization 

instructions for 15 seconds and silently repeat these instructions to themselves. Then 

all participants in the former two conditions were asked to write down the goal or the 

implementation intention on a piece of paper that was put in an envelope next to the 
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computer screen. Subjects in the familiarization condition had to fill in the number 3 

at certain predesignated places in a short essay on the importance of the number 3 

in the Greek mythology (cf. Brandstaetter, Lengfelder, & Gollwitzer, 2001, p. 950).  

After the end of the main block the participants had to answer to a number of 

questions. First of all the subjects were asked to recall their goal and implementation 

intentions and write them on a sheet of paper, then they had to indicate which sound 

was played after a correct response. This was done in order to double-check whether 

the participants had understood the meaning of the sounds correctly. Then followed a 

set of questions in which participants had to rate statements on a 7-point Likert scale. 

The first two statements asked how much they liked the sounds for correct and 

incorrect responses. Further questions asked the participants how interesting and 

enjoyable they found this task and how important it was for them for reach their goal.  

Besides that there was a number of demographic questions, like age, sex, 

handedness or field of study. 

Debriefing. At the end of the experiment the participants were asked to call the 

experimenter who questioned the participants about the experiment. He asked the 

participants whether they were aware that there were different conditions which were 

expected to have an effect over their reactions or that the sounds were meant to 

influence their actions. None of the participants indicated any suspicions about the 

effects of the instructions or sounds on their actions. After that the experimenter 

debriefed the participants, paid them their remuneration and thanked them for 

participating. 

 
Results 

 
Response latency. The average response latency of participants in the second 

baseline block was used as covariate in all of the following response latency 

analyses in order to control for performance differences that were caused by the 

incentive manipulation alone. 

First a 3-between (goal-condition: goal, implementation intention vs. 

familiarization) x 2-between (incentive type: low- vs. high incentive) repeated 

measures ANCOVA with the repeated measure stimulus type (single-digit critical, 

single-digit non-critical, multiple-digit ambiguous and multiple-digit non-critical), the 

covariate response latency in the second baseline block and with response latency 
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as in the main block the dependent variable was conducted (see Table 5). This 

analysis revealed a significant main effect for the repeated measure stimulus type, 

F(1.96, 191.89) = 3.276, p = .041 (Greenhouse-Geiser corrected), which was 

qualified by a significant linear trend, F(1, 98) = 4.987, p < .028. Response latencies 

for multiple-digit stimuli were faster than for single-digit stimuli. The interactions of the 

repeated measure with the goal-condition and the incentive type did not reach 

significance. An analysis of covariance for the between-subjects effects revealed that 

participants responded overall faster when the incentive was low than when it was 

high, F(1, 104) = 7.527, p = .007. Over and above that a significant interaction of 

goal-condition and incentive was found as well, F(2, 104) = 3.740, p = .027. When 

the incentive was high, participants who had formed an implementation intention 

responded overall slower than participants who only set themselves a goal or who 

familiarized themselves with the number 3. When the incentive was low participants 

in the implementation intention group responded overall more quickly than 

participants in the other two groups. This overall effect of the implementation 

intention is in contrast to the hypothesis, where only an effect for the critical stimulus 

 

Table 5 

Mean response latency (ms) for correct responses by goal-condition, incentive and type of stimulus. 
     
    Stimuli 
     

 

Goal-condition 

  

Incentive 

 Single-digit 

Critical 

 Single-digit 

Non-critical 

 Multiple-digit 

Ambiguous 

 Multiple-digit 

Non-critical 
           
Goal  High  412 (60)  404 (48)  381 (44)  386 (48) 
           
  Low  399 (37)  394 (35)  364 (33)  363 (32) 
           

 High  410 (49)  420 (48)  389 (48)  392 (52) 
          

Implementation 

Intention 
 Low  391 (54)  390 (43)  356 (33)  359 (40) 

           
Familiarization  High  404 (47)  406 (45)  386 (45)  386 (45) 
           
  Low  418 (37)  406 (32)  374 (44)  388 (53) 
           
Overall    406 (48)  404 (43)  376 (43)  380 (47) 
           
 
Note: Standard deviations are in parentheses. 
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was predicted. But the response latency means for single-digit stimuli in the high 

incentive condition hint at an interaction of goal-condition and stimulus type.  

Thus, a separate repeated measures ANCOVA was conducted only for the 

high incentive condition and the factor goal-condition and with the repeated measure 

single-digit stimuli (single-digit critical vs. single-digit non-critical). This analysis 

revealed a marginally significant interaction of goal-condition and stimulus type, F(2, 

54) = 2.974, p = .060, indicating that participants in the implementation intention 

condition responded slower to non-critical single-digit stimuli than participants in the 

other goal-conditions.  

Since the effect of the implementation intention on the response latency for 

critical stimuli was surprisingly small, considering that Webb and Sheeran (2004, 

experiment 3) found a much stronger implementation intention effect, other means of 

influence on the response latency like age and sex of the participants or the 

response button counterbalancing were scrutinized. Therefore age, sex and the 

response button counterbalancing group were entered as additional covariates to the 

repeated measures ANCOVA for the dependent variable response latency. This 

analysis revealed that response button counterbalancing interacted significantly with 

the stimulus type, F(2.01, 190.59) = 3.342, p = .037, while age and sex did not 

interact with any of the other factors of this model. 

To explore the effect of the button counterbalancing further, a separate ANCOVA 

with the three factors goal-condition, incentive and button counterbalancing (left 

mouse button for single-digits vs. left mouse button for multiple-digits) was 

conducted. Besides the above reported main effect for incentive and the interaction 

of goal-condition and incentive a significant three-way interaction of goal-condition, 

incentive and button counterbalancing was found, F(2, 104) = 3.316, p = .041 (see 

Figure 3). When the right mouse button was the response button for single-digit 

stimuli a main effect of incentive type was observed, F(1, 51) = 4.863, p = .033, as 

well as an interaction of goal-condition and incentive type, F(2, 51) = 6.308, p = .004. 

When the left mouse button was the response button for single-digit stimuli the main 

effect of incentive was only approaching significance, F(1, 52) = 2.966, p = .092. It is 

important to note though, that the cell sizes for these analyses were rather small (6 to 

12) due to the additional factor of response button counterbalancing. Thus these 

analyses have to be interpreted with caution. 
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Figure 3 

Mean response latency (ms) for correct responses by goal-condition, incentive, and 

response button counterbalancing. 

 

Since participants responded faster to multi-digit stimuli than to single-digit stimuli 

even though the response buttons were counterbalanced a different analysis to 

account for this effect was tested. Instead of differentiating between single-digit and 

multiple-digit trials new response latency means were calculated for single-, double- 

and triple-digit trials. Then, a new repeated measures ANCOVA was conducted with 

the factors goal-condition and incentive and with the repeated measure stimulus type 

(single-digit, double-digit and triple-digit). Again a significant main effect for stimulus 

type was found, F(2, 97) = 3.212, p = .045, which was qualified by a significant linear 

trend, F(1, 98) = 6.244, p = .014. Response latency was a linear function of the 

number of digits in a stimulus (see Figure 4). The slowest responses were made to 

single-digit stimuli and the fastest responses to triple-digit stimuli with the response 

latency to double-digit stimuli falling in between the former two. Response latency 

means to individual double-digit stimuli were analyzed further in order to ascertain 

why the reaction time for this kind of stimuli was ambiguous. Thus, it was found that 

the response latency for the stimulus ‘16’ (M = 399, SD = 63) was slower than for the 

other three double-digit stimuli ’33’, ‘39’ and ‘44’ (M = 387, SD = 52; M = 377, SD = 
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50; and M = 384, SD = 55 respectively), though the analysis only approached 

significance, F(2.79, 286.82) = 1.982, p = .122. 

 

Mistakes. Since there was only 

one stimulus in the single-digit 

critical group, but four stimuli in 

each of the other three groups 

the absolute number of errors for 

each stimulus group was 

converted into percentage in 

order to be comparable to one 

another. 

The percentage of errors 

was then subjected to a 

repeated measures ANOVA with 

the between factors goal-

condition and incentive and with 

the repeated measure stimulus 

type. A significant main effect for 

stimulus type was found, F(3, 97) = 6.464, p < .001, which was qualified by a 

significant linear trend, F(1, 99) = 8.868, p = .004. Participants made overall fewer 

errors in trials with multi-digit stimuli than in trials with single-digit stimuli (see Table 

6). In a second step, response button counterbalancing was added as factor to the 

analysis in order to find out whether this factor had also an influence over the error 

rates, but the analysis did not reveal a significant effect for the button 

counterbalancing. 

Similarly as with the response latencies new percentage of errors variables 

were computed for single-, double- and triple-digit trials and subjected to a repeated 

measures ANOVA with the factors goal-condition and incentive type and with the 

repeated measure stimulus type. Participants made fewer errors when triple-digit 

stimuli were presented then when any other stimulus type was shown, F(3, 97) = 

45.792, p < .001. Also the error rates during single- and double-digit trials were 

almost identical, indicating that the single- and double-digit stimuli were harder to 

identify than triple-digit stimuli (see Figure 5). 

 

Figure 4 

Mean response latency (ms) for correct responses 

by stimulus type. 
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Table 6 

Percentage of errors by goal-condition, incentive and type of stimulus.  
     
    Stimuli 
     

 

Goal-condition 

  

Incentive 

 Single-digit 

Critical 

 Single-digit 

Non-critical 

 Multiple-digit 

Ambiguous 

 Multiple-digit 

Non-critical 
           
Goal  High  4.74 (8.41)  4.26 (4.16)  2.47 (3.10)  2.89 (3.21) 
           
  Low  3.57 (6.33)  4.79 (4.37)  3.57 (1.79)  2.50 (2.59) 
           

 High  7.27 (12.03)  5.55 (6.68)  2.59 (2.50)  2.86 (2.68) 
          

Implementation 

Intention 
 Low  8.13 (13.77)  6.50 (5.61)  2.88 (2.83)  4.69 (3.86) 

           

Familiarization  High  4.12 (6.18)  4.24 (2.22)  4.47 (3.47)  3.82 (3.59) 
           
  Low  7.06 (9.20)  5.47 (4.56)  2.59 (2.55)  4.18 (3.45) 
           
Overall    5.90 (9.78)  5.13 (4.85)  3.05 (2.80)  3.47 (3.26) 
           
 
Note: Standard deviations are in parentheses. 
 
 
Manipulation check. The ratings of the sounds that were played after correct or 

incorrect responses were subjected to two t-tests with the factor incentive. As 

expected, participants in the high incentive group found the sound that was played 

after a correct response significantly more pleasant that participants in the low 

incentive group, t(103) = 9.25, p < .001 (Mhigh = 4.07, SDhigh = 1.92 and Mlow = 1.17, 

SDlow = 1.07 respectively). Accordingly, participants in the high incentive group found 

the sound after incorrect responses significantly less pleasant than participants in the 

low incentive group, t(103) = 11.54, p < .001 (Mhigh = .98, SDhigh = 1.68 and Mlow = 

4.53, SDlow = 1.41 respectively). The ratings of all participants for both response 

types were correlated with one another and a significant, albeit low correlation 

between these two ratings was found, r = -.573, p < .001 (two-tailed), indicating that 

the distinction between the sounds was not as clear as anticipated. 

Questionnaire. After the end of the experiment the participants were asked to 

rate several statements on a 7-point Likert scale with 0 being the smallest value (e.g. 

totally disagree or did not like at all) and 6 as the highest value (e.g. agree 

completely or liked a lot). All of these statements were subjected to individual t-tests 

with incentive as factor. Only for the measure of goal-intention strength a marginally 
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significant difference was found, t(103) = 1.641, p = .052 (one-tailed), indicating that 

participants in the low-incentive condition reported a slightly reduced intention to 

achieve their goal than participants in the high-incentive condition (M = 4.26, SD = 

1.57 and M = 4.69, SD = 1.14 respectively). The differences on all other measures 

like interest in the study or enjoyment of the task were non-significant. At the end of 

the experiment the participants were also asked to remember their goal intentions 

and implementation intentions, by writing down the respective intention on a sheet of 

paper. The written plans were scored for accuracy by the experimenter on 

a three-point scale from 0 (not 

remembered at all) and 2 (verbatim 

remembered).  The recall of the goal 

and implementation intentions was 

overall good (M = 1.29, SD = .66). To 

double check whether the recall of the 

goal or implementation intention had 

an impact on the analyses, the main 

analyses were computed again with 

this recall score as additional 

covariate, but no significant 

differences to the original analyses 

were found. 

 

Discussion  

 

The purpose of this study was to investigate whether reducing the incentive to 

perform a goal-directed behavior would impede the performance of the participants. It 

was assumed that participants would respond slower when the response was 

punished and that forming an implementation intention for the situation in which this 

action is called for could not overcome this reduced performance speed. Contrary to 

the expectations, however, the participants who had formed an implementation 

intention responded overall quicker than participants with a goal or those in the 

familiarization condition when the incentive was low. No stimulus specific 

implementation intention effect was observed in the low incentive condition, 

indicating that the participants performed the action specified in the implementation 

 

Figure 5 

Percentage of errors by stimulus type. 
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intention to any kind of stimulus and not only to the number 3 that was given as 

critical cue in the if-part of the implementation intention. In this context it is important 

to note that all participants responded quicker to the stimuli when the incentive was 

low, that is when people had to listen to the unpleasant sound every time they made 

a correct response. 

Wright and Brehm’s (1989) energization theory poses a potential explanation 

for this overall speed up effect. These authors propose that energy mobilization is 

determined by what the individual believes can, will, and must be done to satisfy a 

motive (Wright & Brehm, 1989, p. 169). The energization theory distinguishes 

between two kinds of motivation: first, there is potential motivation, which is the 

maximum amount of energy that an individual would be willing to expend to secure 

an outcome. Secondly, there is the actual motivation, which is determined by the 

individual’s belief whether he or she can carry out the behaviors that are necessary 

to fulfill the task. Wright and Brehm’s model (1989) states that individuals will only 

expend as much energy as is necessary to fulfill a task. That is, if potential motivation 

is low, because a task is rather simple, little energy will be spent to fulfill the task. On 

the other hand, if a task is impossible or too difficult potential motivation will be high, 

but the individual will not be able to satisfy this motive and thus energization will be 

low. Only if a task is moderately difficult and the individual is able to perform the 

behavior necessary to fulfill this task energization will be high. In several studies (for 

an overview see Wright, 1996) it was found that participants task engagement, which 

was operationalized as a change in cardiovascular activity, was the strongest when 

people were expecting a moderately difficult task. Cardiovascular adjustment 

presumably occurs to support behavior (Wright, 1996, p. 446), that is the body is 

being prepared to act more quickly when encountering a critical situation.  

Translated to the present study, energization will be low in the high incentive 

condition, because the task of pressing the correct response button is rather simple 

and adding a pleasant sound to each correct response does not make the task any 

more difficult. Therefore, little energy needs to be mobilized to be successful in this 

task. On the other hand, when the incentive condition is low, the participants have to 

endure an unpleasant and loud sound after each correct response and they have to 

overcome their reluctance to press the correct button. More energy needs to be 

mobilized to do this. Mobilizing more energy means, according to the findings of 

Wright and Brehm (1989), that there has to be a cardiovascular adjustment to 
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prepare a quick and efficient response, when the critical situation is encountered. 

Therefore the response to critical stimuli becomes faster.  

Over and above that energization may also be the reason for the overall 

implementation intention effect in the low incentive condition. On the one hand Wright 

(1996) suggests that a person prepares himself to act on difficult tasks by tuning his 

body for this performance through cardiovascular adjustment. When the task is 

encountered, the person can initiate the required behavior quickly and without further 

preparation. On the other hand, Gollwitzer and Sheeran (2005, p. 76) propose that 

implementation intentions help people to overcome an initial reluctance to act by 

linking a situation to the goal-directed behavior, so that the behavior is automatically 

initiated once the situation is encountered.  

So both, energization and implementation intentions, help to overcome a 

reluctance to act, the latter in a more specific situation and the former in any situation 

where the difficult task has to be performed. Probably the more general effect of 

energization overrides the situation-dependent effect of the implementation intention. 

Thus, the behavior that is specified in the then-part of the implementation intention is 

being activated in any situation where the difficult task is encountered and not only in 

the critical situation. 

Preliminary evidence for this account can be found in the differential effects of 

implementation intentions in the high and low incentive conditions. The overall 

speed-up effect of implementation intention participants in the low incentive condition 

indicates that the action specified in the then-part of the implementation intention was 

applied to any stimulus. In contrast, the marginal significant interaction of goal-

condition and stimulus type that was found in the high incentive condition suggests 

that implementation intentions did have a situation-specific effect on the response 

latency. Thus, this overall effect of implementation intentions only surfaces in the low 

incentive condition where energization is presumably high, but not in the high 

incentive condition where energization is assumed to be low. However, since 

cardiovascular measures were not taken in this study, this explanation can only be 

considered as tentative and needs to be confirmed in an experiment that is designed 

to test this account. 

However, this explanation leaves the question unanswered, why participants 

in the high incentive condition did not profit from forming implementation intentions. 

The marginally significant interaction effect that was found in the high incentive 
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condition is just hinting at a stimulus-dependent effect of implementation intentions 

on behavior. But the response latency difference is very little, indicating that the 

implementation intention did not substantially improve the performance. The overall 

effect of implementation intentions in the low incentive condition is much stronger 

providing ample evidence, that instead of being impaired by the negative sound 

participants actually benefited from this noise. 

A possible reason for that is, that the negative sound used in the study was a 

typical game show sound, which is being played when a player fails to give a correct 

answer. Probably the participants in the present study were familiar with that sound 

and did not find this sound that negative anymore, due to mere exposure (Zajonc, 

1968). The high standard deviations in the sound ratings and the little correlation of 

the ratings for the pleasant and unpleasant sounds indicate that the participants 

indeed did not agree on the pleasantness or unpleasantness of the sounds. These 

sounds affected the strength of the goal-intention only little as was found in the 

analysis of the goal-intention ratings at the end of the experiment. Since it was 

assumed that the implementation intention effect would be moderated by the strength 

of the goal-intention, failing to manipulate the strength of the goal-intention also 

means that a moderation of the implementation intention effect could not have been 

established. Therefore the effect of the implementation intention should not have 

been hampered by the incentive manipulation. 

Given that only an effect of the implementation intention on behavior was 

observed in the low incentive group, but not in the high incentive group at least in the 

latter there has to be some handicap at work. The task was relatively simple and 

without the unpleasant sound the goal was easy to achieve, so just forming a goal 

intention could have satisfactorily facilitated goal achievement. Adding an 

implementation intention to such a goal probably awards little additional benefit (cf. 

Gollwitzer & Sheeran, 2005, p. 101) and therefore no supplementary effect was 

found. Since Webb and Sheeran (2004) found an implementation intention effect 

using this task, though without the incentive manipulation, the explanation above is 

only valid if an incentive manipulation is used. But without further research, the true 

cause of the diminished implementation intention effect in the high incentive condition 

cannot be identified.  

Another finding of this study that needs to be addressed is the main effect of 

stimulus type found in the present study. In both of their experiments using this task, 
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Webb and Sheeran (2004) found that their participants responded faster to multiple-

digit stimuli than to single-digit stimuli regardless of the goal-condition. Webb and 

Sheeran (2004, p. 416) suggest that this effect was caused by the fixed response 

keys in their experiments: Participants always had to respond to single-digit numbers 

by pressing the “z” key with their left hand and to multiple-digit numbers by pressing 

the “m” key with the right hand. Thus, the authors recommend using response key 

counterbalancing in future studies using this task. 

In the present study button counterbalancing was used, but this did not 

eliminate the main effect of stimulus type. Participants still responded faster to 

multiple-digit stimuli than to single-digit stimuli. A possible explanation for this finding 

is that even though both kinds of stimuli, single-digit and multiple-digit, were 

composed of numbers that can easily be read, they were qualitatively different in 

terms of the horizontal size they covered in the visual field. That is, the more digits a 

stimulus had, the more space in the visual field was taken up by it. Hence, the 

differentiation between the stimuli could have solely been made by the amount of 

space covered in the visual field without the need to read the individual characters of 

the stimuli. But this strategy is only applicable as long as the distinction between 

single-digit and multiple-digit stimuli is unambiguous. This is only the case between 

single- and triple-digit stimuli, as is shown in the analysis of response latency for 

stimulus length and especially the analysis of error rates depending on stimulus 

length. People made the least amount of errors during triple-digit trials and also 

responded faster to triple-digit stimuli than to any other stimulus type. When the 

differentiation between single- and multiple-digit stimuli was less clear, that is when 

single- or double-digit stimuli were presented, the response latency as well as the 

number of errors increased, indicating that more cognitive processing of the 

presented stimulus was necessary. The participants could not meet their decision 

just by identifying the visual space covered by the stimulus, but had to read at least 

the first digit of the presented number in order to decide whether a single- or a 

double-digit stimulus was shown. Evidence for this conclusion was found in the 

analysis of the response latencies for individual double-digit stimuli. That is, within 

the double-digit group the response latency for the stimulus ‘16’ was slower than for 

any of the other double-digit stimuli (33, 39, and 44). The stimulus ‘16’ cover less 

horizontal space on the computer screen than any other double-digit stimulus, 

because it contains the number ‘1’, which is smaller than for example the number ‘4’. 
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Thus, the stimulus ‘16’ was harder to distinguish from a single-digit stimulus when the 

judgment was based on the mere space that was taken up by the stimulus in the 

visual field. So the single-digit stimuli as well as this ambiguous double-digit stimulus 

had to be read in order to meet the correct decision, which slowed down the 

response latencies. Therefore, it can be concluded that the overall effect of stimulus 

type on response latency mainly stems from the faster responses to unambiguous 

double- and triple-digit stimuli. 

Future studies using this task should try to verify this assumption by removing 

the double-digit stimuli to make the distinction between single- and multiple-digit 

stimuli less ambiguous.  Or, if the focus of the study lies on the interaction of 

implementation intention and incentive type, multiple-digit stimuli should be replaced 

by a different kind of stimulus like for example alphabetic characters as were used in 

the study by Brandstätter, Lengfelder and Gollwitzer (2001, experiment 2).  

Finally, the effect the response button counterbalancing had on the responses 

of the participants also warrants discussion. After finding a main effect for stimulus 

type on both of their experiments, Webb and Sheeran (2004, p. 416) advised to use 

key counterbalancing assuming that this would remove the main effect. But the 

response button counterbalancing used in the present study did not remove the main 

effect of stimulus type. Moreover, it introduced an unexpected three-way interaction 

with goal-condition and incentive type, actively reducing the effect of the 

experimental manipulation. As can be seen in the plots of Figure 3, the response 

latency mean looks quite different between the two counterbalancing conditions. 

When the left mouse button was the response key for single-digit stimuli the 

response latency difference between the incentive conditions was much smaller than 

when the right mouse button was used to respond to single-digit stimuli. Only in the 

latter counterbalancing condition the overall interaction of goal-condition and 

incentive was reflected, while the differences in the former condition did not reach 

conventional significance levels. It has to be noted though that due to the additional 

factor of button counterbalancing the cell sizes of this design were cut in half, so that 

some cells contained the data of only 6 participants. Thus, these findings can only be 

used as indication of the underlying processes and therefore the analysis was not 

pursued any further. 

Nonetheless, the fact that the button counterbalancing had such a pronounced 

impact on the responses of the participants is interesting. Usually key 
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counterbalancing is utilized to prove that the hand or fingers with which the 

participants perform their responses does not influence the accuracy or timing of 

these responses. So, finding such an explicit difference in the responses on the 

account of the button counterbalancing suggests that there is another influence on 

the effectiveness of implementation intention at work. While the physical properties of 

the response did not change between the counterbalancing conditions - the left and 

right mouse buttons always had to be pressed with the index and the middle finger of 

the right hand respectively - the response rules, whether single-digit stimuli had to be 

indicated with the left or right mouse button, did change. Hence it can be 

hypothesized, that the response button assignment in one of the two conditions was 

counterintuitive for the participants and thereby impaired their performance. In fact, 

after taking part in the experiment some participants expressed puzzlement about the 

response button layout, declaring that they found it unusual to use the right mouse 

button to indicate single-digit stimuli. Though these statements were unfortunately 

not coded into the data, the experimenter confirmed that most if not all complaints 

were made for the same counterbalancing condition (when the right mouse button 

was used to indicate single-digit stimuli). Apparently the way in which an action has 

to be carried out also has an influence on the effectiveness of implementation 

intentions. 

 

Conclusion 

  

This second study was intended to show that implementation intentions only help to 

improve the performance, when the goal-directed action offers a positive incentive to 

the actor. In contrast to this prediction, combining the goal-directed action with a 

negative incentive actually improved the performance speed, while the response 

accuracy was not impaired by the different incentives. As in previous studies using 

this task, a main effect for stimulus type was found. The analyses presented here 

offer a new avenue to the possible cause of this difference.
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Study 3: Influence of goal-commitment on the implementation intention effect 

 

Overview 

 

In the previous two studies external sources of influence on the effectiveness of 

implementation intentions were in the focus of the analysis. In the first study, the 

formulation of the then-part of the implementation intention was alternated in order to 

determine if complex then-parts improve or obstruct performance. In the second 

study, the influence of situational constraints that render the action to be performed 

unpleasant was examined. 

In the following study, the impact of an internal state on the performance in an 

intelligence test using implementation intentions was investigated. Specifically, it is 

scrutinized whether the manipulation of the participants goal-commitment has an 

influence on the effectiveness of the implementation intentions. 

Goal-commitment is defined as the determination to try for a goal as well as 

the persistence in pursuing it over time (cf. Locke, Shaw, Saari, & Latham, 1981, p. 

101) or, put simply, as an obligation to a goal (Gollwitzer, 1990). Goal-commitment 

plays an important role in a number of theories. In the goal setting theory (Locke, 

1968; Locke & Latham, 1984), goal-commitment is considered as a necessary 

prerequisite for the effectiveness of goal setting (Locke, Latham, & Erez, 1988). In 

the Rubicon model of action phases (Gollwitzer, 1990; Heckhausen, 1989) it is 

hypothesized that the formation of the goal intention, the so called “crossing the 

Rubicon” (Heckhausen & Gollwitzer, 1987), creates a rather durable commitment to 

pursue a goal. 

People who are committed to achieving their intentions are thought to be more 

likely to succeed than people who are not committed (Webb & Sheeran, 2005). A 

meta-analysis on goal-commitment and the goal-setting process based on 83 

independent samples found a mean corrected effect size (rc) between goal-

commitment and performance of .23 (Klein, Wesson, Hollenbeck, & Alge, 1999, p. 

889) in support of this conclusion. 

Over and above that, it has been consistently shown that furnishing goals with 

implementation intentions additionally improves performance (for a review see 

Gollwitzer & Sheeran, 2005). Several ways to enhance the impact of implementation 

intentions on performance have been suggested: For example, Gollwitzer, Bayer, 



Study 3 

 45 

Steller and Bargh (2002, Study 3) shown that the commitment of people to an 

implementation intention can be manipulated in order to strengthen the cue-response 

link. It was found that the participants in the high commitment group demonstrated a 

superior memory for the situational cues during a cued recall task than members of 

the low commitment group. Supposedly this enhanced link between the situational 

cue and the implementation intention leads to an improved performance, though this 

assumption was not explored in this study. 

Furthermore, recent findings (Sheeran, Webb, & Gollwitzer, 2005) 

demonstrated that strong effects of implementation intentions only emerge when the 

underlying goal intention is also strong. Based on these and similar results, 

Gollwitzer and Sheeran (2005) suggest that future studies should try to identify more 

ways to improve the impact of implementation intentions on performance. 

In this strand of research, Sheeran, Milne, Webb and Gollwitzer (2005) have 

already shown that a motivational intervention to enhance goal intentions in 

combination with implementation intentions lead to the highest performance in a 

longitudinal health care study on testicular self-examination. This demonstrates that 

the effect of implementation intentions on goal striving can be improved with an 

additional motivational intervention.  

Koestner et al. (2006) found in two different studies that implementation 

intentions combined with either an autonomy supporting instruction or a self-efficacy 

boosting exercise resulted in significantly greater goal progress than a neutral 

condition. Though, no main effect for implementation intentions was found in both of 

these studies. The results suggest that combining implementation intentions with 

other factors can lead to an overall stronger effect compared to the application of 

each factor alone. Recently, Bayer and Gollwitzer (Bayer & Gollwitzer, 2007) 

reported two studies in which self-efficacy strengthening implementation intentions 

improved goal-achievement, indicating that implementation intentions that specify a 

self-efficacy boosting phrase instead of a task-related action also helps to improve 

performance. 

Another study by Nooijer, De Vet, Brug and De Vries (2006) found that if 

people who furnish a health goal with a corresponding implementation intention ate 

more fruit the more committed they were to their goal. This study indicates that a 

strong goal-commitment enhances the impact of implementation intentions on a goal 

striving. Though in the Nooijer et al. (2006) study goal-commitment was only 
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measured and not manipulated. Thus, the causality of the effect of the goal-

commitment strength could not be established. That is, does forming implementation 

intentions enhance goal-commitment or does stronger goal-commitment improve the 

implementation intention effect? The final study presented he is meant to clear the 

issue of causality by directly manipulating the goal-commitment of the participants 

prior to the formation of implementation plans. 

According to an analysis by Klein, Wesson, Hollenbeck and Alge (1999, p. 

887) there are two antecedents of goal-commitment: the attractiveness of goal 

attainment and the expectancy of goal attainment. Various factors that influence 

either of these antecedents are proposed by Hollenbeck and Klein (1987, pp. 214-

216). Among these factors there are perceived ability and past success. In the 

present study these two factors will be manipulated. Since future goal-commitment is 

higher following success than following failure (Hollenbeck & Klein, 1987) the 

participants in this study will either have a success or a failure experience in the 

experimental task. Furthermore, success improves the individual’s expectation for 

future success in this task and also strengthens the feeling of self-efficacy, whereas 

failing in a task reduces self-efficacy beliefs (Bandura, 1977). 

Based on previous research on the interaction of implementation intentions 

with motivational enhancements (cf. Gollwitzer & Sheeran, 2005) and additional 

factors such as self-efficacy and goal-strength it is predicted that the goal-

commitment manipulation will interact with the implementation intention condition. 

Participants who experience success in a practice exercise using the experimental 

task will report stronger goal-commitment than subjects who experience failure in this 

exercise. Strong goal-commitment combined with an implementation intention will 

lead to an overall improved performance compared either factor, i.e. implementation 

intention or goal-commitment alone and also compared to the mere goal-condition 

group. 

So, the aim of the present study is to further explore the relationship between 

goal-commitment and implementation intentions by manipulating goal-commitment 

instead of just measuring it. 
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Method 

 

Participants and design. Sixty-four students of the University of Konstanz (28 female, 

36 male) participated in the study in exchange for 2.50 Euros (approximately 

US$ 3.00). The average age of the participants was 21 years. Six subjects were 

excluded from the analysis because they did not follow the instructions (four 

subjects) or due to a computer malfunction (two subjects). The remaining 58 

participants were randomly assigned to a two-factorial design with the between 

factors goal-commitment (low vs. high) x goal condition (goal intention vs. 

implementation intention). 

Materials. Nineteen tasks from the Advanced Raven Matrices (APM, Raven, 

1958, 1976) were selected to be used in the study. In each task from the APM, the 

subjects were asked to find the missing pattern in a series of eight patterns. These 

eight patterns were distributed in three rows with three patterns in each of the first 

two rows and two patterns in the last row with a blank in the third column for the 

missing pattern. The forty-eight tasks in the APM got progressively harder, requiring 

greater cognitive capacity to encode and analyze. The tasks chosen for this study 

were presented in the original order to preserve the gradual increase of difficulty. 

Tasks for which, according to the 1980 standardization of the APM (Kratzmeier & 

Horn, 1980), the most common or the second most common sources of errors were 

either incomplete solutions or concurrence of multiple strategies were chosen for this 

study. The German APM manual specifies incomplete solutions as errors that 

happen because the subject does not use all attributes of the given stimuli in a task 

for the solution of that task. Concurrence of multiple strategies are characterized as 

errors that result from the inability of the subject to exclude negligible details from the 

given stimuli in a task and thus select the stimulus with the most details instead of the 

correct answer. 

One way to reduce the amount of errors made due to these kinds of mistakes 

would be to double-check each solution before advancing to the next task. Thus, 

forming an implementation intention to double-check each solution should help the 

participants to avoid making these careless mistakes. To test this, tasks for which 

these kinds of errors are typical were selected for this study. That is, the following 

nineteen tasks from the APM Set II were used: For the practice block the tasks with 

the numbers 2, 5 and 6 were chosen for the high goal-commitment condition and for 



Study 3 

 48 

the low goal-commitment condition the tasks 34, 35 and 36 were picked. In the 

baseline block all subjects had to work on the tasks 13, 17, 21 and 26 and in the 

experimental block the tasks 18, 19, 20, 22, 23, 28, 29, 30 and 31 were presented. 

All tasks were displayed in the same order to each subject. The goal intention and 

the implementation intention were pre-tested in a pilot study with 95 subjects (Weber, 

2005), in which the participants who furnished their goal intention (“I want to solve as 

many tasks as possible”) with the implementation intention (“And if I have a first idea 

for a solution, then I will double check it”) were found to solve more tasks than 

participants who just set themselves the mere goal intention. 
Self-efficacy ratings and goal-commitment scales. The scales assessing goal-

commitment and self-efficacy were composed of three and five items respectively. 

Scale reliabilities were good (Cronbach’s α = .65 for the goal-commitment scale and 

Cronbach’s α = .89 for the self-efficacy scale). Goal-commitment and self-efficacy 

was again measured at the end of the experiment with three items each. The 

reliabilities for these scales were also good (Cronbach’s α = .82 and 

Cronbach’s α = .85 respectively). 

Procedure. All participants worked in separate cubicles on the experimental 

computer task. Upon arrival in the laboratory, the participants were seated in front of 

a computer screen. They were told by the male experimenter that all instructions 

were presented on this screen and that they were allowed to ask questions during 

and after reading these instructions, but not anymore once the task had started. On 

the instruction screens the task was explained as a pattern-solving task and the 

subjects were told to try to solve as many of the total of 16 tasks as possible. The 

original example from the Raven APM manual was given with slightly modified 

instructions for this computerized version. Furthermore, the participants were 

informed that the tasks were time limited and that the computer would end each 

block after a given duration was exceeded. After that the subjects were allowed to 

practice this task with three example patterns for the duration of six minutes. No 

means of time measurement were presented on the screen in order to prevent 

participants from feeling pressurized by the visual presentation of the fading time. If 

the time was exceeded the current task was interrupted and the block ended. The 

participants were also able to finish a block prematurely, when they felt that they had 

solved all tasks. At the end of the practice block, the subjects received accuracy 

feedback. 
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In this practice block the goal-commitment manipulation was carried out. That 

is, half of the participants were randomly assigned to work on some of the easiest 

tasks from the APM Set II while the other half had to try to solve hardest tasks from 

this set. It is assumed that when participants easily solved all three tasks they would 

have a stronger belief that they can also solve the remaining tasks and thus have a 

stronger goal-commitment than participants who just solved a few practice tasks 

correctly or failed to solve any tasks at all. After the practice block the participants 

had to rate a set of statements measuring the anticipation of success, goal-

commitment and task specific self-efficacy on a 7-point Likert scale with the end 

points 0 (totally disagree) and 6 (agree completely). Then all participants were told, 

that a typical mistake is to advance to the next task too quickly and thus make 

careless mistakes. Over and above that, they were told that double-checking every 

solution would help to avoid making these mistakes. This was done to ensure that all 

participants knew the correct strategy to avoid mistakes, though only individuals in 

the implementation intention group would later phrase this plan as an if-then 

contingency. But first, the participants had to work on a second block with four tasks 

for the maximum duration of eight minutes in which a performance baseline for each 

goal-commitment group was assessed. Then, the goal-condition manipulation was 

administered. In this goal-condition manipulation all subjects were first reminded of 

their goal from the beginning of the study and were asked to memorize this goal in 

form of a short sentence: “I want to solve as many tasks as possible”. In addition, half 

of the participants in both, the low goal-commitment and the high goal-commitment 

groups were told to memorize an implementation intention based on the note given 

earlier: “And if I have a first idea for a solution, then I will double check it”. All subjects 

were required to write down either their goal or their implementation intention on a 

sheet of paper. After that all participants entered the main block consisting of nine 

tasks, which had to be solved within 18 minutes. 

At the end of this main block subjects were asked to recall their goal or 

implementation intention by writing it down on a different sheet of paper. Finally, the 

subjects had to rate another set of statements assessing goal-commitment, self-

efficacy and experimenter demand on a 7-point Likert scale and they had to answer 

some demographic questions on their age, sex and field of study.  

Debriefing. At the end of the computer task the subjects were debriefed 

individually by the experimenter. He asked the participants whether they had any 
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idea what this study was all about. Almost all of the subjects suggested “something 

about performance”, but none of them was aware of the goal-commitment or goal 

manipulation.  

 

Results 

 

Performance in main block. The nine APM tasks shown in the main block had an 

ascending difficulty level and were presented in the same order as in the original 

APM task sheet. In order to assess the performance of the subjects depending on 

the difficulty level of the tasks, these nine tasks were distributed into three difficulty 

levels: easy, average and hard. For the easy level the total number of correct 

solutions and the average response time for correct solutions from the first three 

tasks was computed, for the average level these variable were computed for the 

second set of three tasks and the last three tasks were used to compute the 

corresponding variables for the hard level. 

Then the number of correct solutions from all three levels was subjected to a 

2 (goal-condition: goal intention vs. implementation intention) x 2 (goal-commitment 

condition: low vs. high goal-commitment) x 3 (difficulty level: easy vs. average vs. 

hard) repeated measures ANOVA to assess whether participants performance 

interacts with task difficulty. 

This analysis revealed a significant main effect for difficulty, F(2, 53) = 7.19, 

p < .002, η2 = .213, that was qualified by a significant three-way interaction, 

F(2, 53) = 4.64, p = .014, η2 = .149. Participants in the high goal-commitment group 

solved more of the hard tasks correctly after adding an implementation intention to 

their goal than participants in the high goal-commitment group who just set 

themselves the goal to perform well (see Table 7). Polynomial contrasts indicated, in 

support of this, that there was a linear trend for the three-way interaction, 

F(1, 54) = 8.60, p = .005, η2 = .137. Including the self-efficacy scale as covariates in 

the repeated measures analysis removed the main effect for task difficulty, but did 

not significantly change the three-way interaction effect. Separate contrast analyses 

were computed in order to reveal the source of this trend. The contrast for correct 

solutions in the hard level between high goal-commitment participants in the goal-

condition and high goal-commitment participants in the implementation intention 

condition was significant, t(54) = 2.99, p = .004 (two-tailed), while the contrast for low  
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Table 7 

Number of correct solutions for low and high goal-commitment participants with goal 

or with additional implementation intention across the three difficulty levels. 
     
    Goal-commitment condition 
       
    Low  High  Overall 
         

Task-

difficulty 

  

Goal-condition 

  

M 

  

M 

  

M 
         

Easy  Goal intention  1,62 (.719)  1.63 (.496)  1.63 (.598) 
         
  Implementation 

intention 

 1.71 (.469)  1.44 (.726)  1.61 (.583) 

         
  Total  1.67 (.606)  1.57 (.573)  1.62 (.587) 
         
Average  Goal intention  1.81 (.834)  1.79 (.918)  1.80 (.949) 
         
  Implementation 

intention 

 1.86 (.949)  1.67 (1.12)  1.78 (.998) 

         
  Total  1.83 (.874)  1.75 (.967)  1.79 (.913) 
         
Hard  Goal intention  1.19 (.981)  .79 (.787)    .97 (.891)   
         
  Implementation 

intention 

 1.00 (.961)  1.89 (.928)  1.35 (1.03) 

         
  Total  1.10 (.960)  1.14 (.970)  1.12 (.957) 

         
 

Note: Standard deviations are in parentheses.  
 
goal-commitment participants for these conditions did not reach significance, 

p > .575. Also, the contrasts for the other two difficulty levels were not significant, 

confirming that the hard level was the source of this trend. Gender, age and 

occupation did not have significant effects on the analysis and thus were dropped 

from subsequent analyses. 
Response times in main block. The average response times for correct 

solutions in the three difficulty levels were also subjected to a 2 (goal-condition: goal 
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intention vs. implementation intention) x 2 (goal-commitment condition: low vs. high 

goal-commitment) x 3 (difficulty level: easy vs. average vs. hard) repeated measures 

ANOVA in order to analyze whether similar effects as for the performance will 

emerge. The repeated measures ANOVA using the Greenhouse-Geisser correction 

revealed a significant three-way interaction with F(1.75, 94.71) = 8.66, p = .001, 

η2 = .138 (see Table 8). Neither the main effect of difficulty nor the other interactions 

were significant. But yet again the polynomial contrasts showed a significant 

quadratic trend for the three-way interaction, F(1, 54) = 8.97, p = .004, η2 = .142. 

Individual contrasts for the interaction between goal-condition and goal-commitment 

condition for all three levels revealed two significant contrasts. Again, the effect for 

response time on the hard level for high goal-commitment participants with a goal 

compared to ones with an additional implementation intention was significant, 

t(54) = 3.639, p = .001 (two-tailed). 

 

Table 8 

Response times for correct solutions in seconds for low and high goal-commitment 

participants with goal or with additional implementation intention across the three 

difficulty levels. 
     
    Goal-commitment condition 
       
    Low  High 
       

Task-

difficulty 

  

Goal-condition 

  

M 

  

M 
       

Easy  Goal intention  37.76 (19.64)  43.47 (21.21) 
       
  Implementation intention  45.14 (16.59)  46.75 (40.15) 
       
Average  Goal intention  39.38 (21.56)  50.49 (30.03) 
       
  Implementation intention  61.91 (43.81)  32.60 (23.06) 
       
Hard  Goal intention  46.64 (36.79)  35.33 (36.92) 
       
  Implementation intention  42.69 (38.74)  90.45 (37.60) 

       

Note: Standard deviations are in parentheses.  
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Performance mediation. Since not only the effect of performance in the hard 

level was significant, but also the effect of response time for correct solutions for this 

level, it was analyzed next, whether the performance effect for high goal-commitment 

subjects was mediated by the response times. Kenny, Kashy and Bolger (1998) 

describe four steps to determine whether a variable is a mediator: The first step is to 

show that there is a significant correlation between the predictor and an outcome (in 

this study the predictor is the goal-condition and the outcome is the performance of 

high goal-commitment subjects in the hard-level). A regression analysis for goal-

condition and number of correct solutions of high goal-commitment participants in the 

hard level (N = 28) yielded a significant correlation, r = .539, p = .002. According to 

Cohen (1988) this is a large effect. 

Step 2 is to show a significant correlation between the predictor and the 

supposed mediator (here that is goal-condition and the average response time for 

correct solutions in the hard level for high goal-commitment subjects respectively). 

That is in this step, the potential mediator (average response time of high goal-

commitment subjects for correctly solved tasks) was regressed on goal-condition to 

estimate the path between goal-condition and the response time. This analysis 

revealed a significant correlation between these two variables with r = .584, p = .001. 

The steps 3 and 4 from Kenny, Kashy and Bolgers’ (1998) method can be 

accomplished with one more regression analysis with the outcome (here, 

performance on hard level tasks) as the dependent variable and in which the 

supposed mediator (that is average response time for correctly solved hard level 

tasks) and the independent variable (goal condition) are entered simultaneously. 

Step 3 is that the mediator affects the outcome when the predictor is controlled for. 

That is exactly what was found. When goal condition and average response time for 

correctly solved tasks in the hard level were entered simultaneously into the 

regression analysis the beta for the effect of goal-condition on performance was 

reduced to β = .051, t(28) = 0.41, ns, while the effect of response time was highly 

significant with β = .835, t(28) = 6.78, p < .001. Step 4 determines whether partial or 

complete mediation has occurred; complete mediation is indicated when the effect of 

the predictor (goal-condition) on the outcome (performance) is completely removed if 

the mediator (response time) is controlled for. If the steps 1 to 3 are satisfied but the 

fourth step is not, then partial mediation is indicated. The data of this study clearly 

suggests full mediation since the goal condition was no longer a significant predictor  
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Figure 6 

Path diagram illustrating response time to correct solutions as mediator of relation 

between goal condition and correct solutions in the high difficulty level. For path c the 

zero-order correlation of goal condition with the correct solutions is given in 

parentheses. ** p = .002 *** p < .001. 

 

of performance on hard level tasks when response time for correct solutions in the 

hard level was controlled (see Figure 6). Additionally, a Sobel test (Sobel, 1982) was 

calculated to clarify the significance of the indirect effect, which turned out to be 

highly significant, z = 3.23, p = .001.  

Manipulation checks. Participants in the low goal-commitment group solved 

significantly less tasks (M = .53, SD = .77) in the manipulation block than participants 

in the high goal-commitment group (M = 2.75, SD = .59), t(56) = 12.21, p < .041, 

even though they took significantly more time to answer to the three tasks (M = 231 

secs, SD = 75 secs and M = 91 secs, SD = 39 secs respectively), t(56) = 8.79, 

p < .004. After the manipulation block, participants in the low goal-commitment group 

reported significantly lower goal-commitment and lower feelings of self-efficacy than 

the subjects in the high goal-commitment group (see Table 9). Both scales correlate 

significantly with the goal-commitment manipulation, r = .840, p < .001, for the self-

efficacy scale and r = .523, p < .001, for the goal-commitment scale. Even though 

ratings on both scales were different between the two groups, the performance in the 

baseline block did not differ significantly (p > .5). 
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After the end of the main block, feelings of goal-commitment and self-efficacy 

were measured again. Separate ANOVAs with the factors goal condition and goal-

commitment condition were computed for each scale. Neither the main effect nor the 

interaction were significant for both scales, indicating that all subjects reported similar 

goal-commitment and self-efficacy feelings at the end of the main block. 

Also, subjects in the implementation intention group were asked whether they 

used the implementation intention to solve the tasks. Most of the subjects (39.1%) 

reported that they used the implementation intention regularly, 21.7% used it almost 

always and 17.4% used it to solve every task. That is, a total of 78.2% of the subjects 

reported using the implementation intention to solve the tasks on at least some tasks, 

only 4 subjects (21,8%) from the implementation intention group reported that they 

used it very infrequently or nothing at all. A t-test for the implementation intention 

users was computed to assess whether low and high goal-commitment subjects 

reported different frequencies of implementation intention usage. But the difference 

between these two groups was not significant, p > .8. The group of non-users was 

too small (N = 4) to compute further analyses. The goal and implementation 

intentions that participants had to recall and write down at the end of the experiment 

were scored for accuracy by the experimenter on a three-point scale from 0 (not 

remembered at all) and 2 (verbatim remembered). The recall performance of the 

participants in this study was similar to the subjects of the previous two studies, that 

is, most participants remembered their goals and implementation intentions though 

often not literally (M = 1.07, SD = .70). 

 

Table 9 

Ratings on the self-efficacy and goal-commitment scales of participants after the 

goal-commitment manipulation. 
         
  Goal-commitment condition     
         
  Low  High     
         
Scale  M  M  df  t 
          
Goal-commitment  4.11 (1.25)  5.40 (.85)  58  4.59 * 
          
Self-efficacy  3.07 (1.01)  5.74 (.69)  58  11.57 * 
  
Note: Standard deviations are in parentheses.     *p < .001 
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Discussion 

 

This study examined whether high goal-commitment is a necessary prerequisite for 

the operation of implementation intentions in the goal-striving process. The three-way 

interaction of goal-commitment, goal-condition and task difficulty on performance 

suggests, that at least for hard tasks this predicted interrelation holds true. Only 

during the hard tasks participants in the high goal-commitment condition were able to 

profit from the implementation intention by showing improved performance, whereas 

in the other two difficulty levels there was no significant difference between the 

subjects in all four cells of the design. As Gollwitzer, Bayer and McCulloch (2005) 

already have suggested, the implementation intentions in this study yielded the 

strongest effect, when the task was difficult. When the task was simple 

implementation intentions are not needed to bolster the performance, since the tasks 

themselves are easy enough to be solved without any additional strategy (cf. 

Gollwitzer & Sheeran, 2005, p. 101). This is partially supported by the reaction times 

for correctly solved tasks. High goal-commitment participants with an implementation 

intention took over twice as much time as participants in the other conditions to 

answer to the high difficulty tasks. This indicates that they double-checked their 

solution, as stated in the implementation intention or at least thought more 

exhaustive about the task than participants with mere goal intentions. This prolonged 

thinking time fully mediated the performance effect of goal condition in the high goal-

commitment group for difficult tasks, suggesting that the implementation intention to 

double-check the solution actually made subjects take more time to think about their 

answers and thus improve their performance by eliminating careless errors from their 

strategy. 

One possible criticism about using the prolonged working time as mediator is 

that when a person is taking longer to work on a task it does not necessarily mean 

that this person was thinking more deeply about this task. He or she may just have 

rested before taking the next task or dozed off for a couple of seconds. Since the 

subjects were not observed during the experiment this possibility cannot be ruled out. 

But when the participants were asked at the end of the study whether they used or 

did not use the implementation intention to solve the tasks, 78.2% reported using the 

implementation intention at least for some tasks. Over and above that, the prolonged 

thinking time was only displayed by participants in the implementation intention 
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group. This supports the assumption that the longer solving time of implementation 

intention subjects may be rooted in the additional time taken to double-check the 

solution. A more direct test of this assumption like thought sampling (Klinger, 1978) 

during the task could have provided stronger data. In the current study this method 

was not used in order to prevent the subjects from being distracted from the task at 

hand. The main goal of this study was to assess whether implementation intentions 

help subjects to improve their performance. In a future study on this matter thought 

sampling might be used in order to shed more light on the processes behind the 

improved performance that was found in this study. 

When the rating on the self-efficacy scale was introduced as covariate into the 

repeated measures analysis, the main effect of task-difficulty was rendered non-

significant, indicating that overall performance differences were explained by the 

feeling of self-efficacy of the subjects. This is not surprising, since other studies have 

also found that self-efficacy beliefs predict performance (Bandura & Locke, 2003; 

Bouffard-Bouchard, 1990). Regardless of this the effect of self-efficacy feelings on 

the performance, the implementation intentions on hard tasks for high goal-

commitment subjects remained. This demonstrates that the implementation intention 

effect is independent of the self-efficacy beliefs of the subjects. That is, even subjects 

with low self-efficacy were able to benefit from forming an implementation intention. 

In general, when people face difficult or hard to perform tasks in which they 

make a lot of errors, they should form implementation intentions specifying which 

actions they want to take to avoid making the errors at all or to double check the 

result of their actions in order to identify their mistakes more quickly. As the present 

research has demonstrated, people do not even require objective means to evaluate 

their performance. It is sufficient to review one’s solution of a task to find at least 

some errors and be able to correct them.  

After the manipulation block, significant differences in the goal-commitment 

and self-efficacy ratings between the subjects in the high and low goal-commitment 

condition were found. At the end of the experiment these differences were not 

significant any longer and all subjects reported average scores on these scales.  One 

possible explanation for the convergence of the ratings of these two groups is that in 

the manipulation blocks the two groups were assigned to tasks with different difficulty 

levels, while in the rest of the experiment the participants of both groups had to solve 

the same tasks. When the subjects all had to work on the same tasks they probably 
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had similar experiences and thus reported similar feelings at the end of the study. 

Furthermore, since the participants did not receive accuracy feedback during the 

main block anymore and did not experience feelings of success or failure, their 

overall attitude towards the tasks and their performance might have become 

ambiguous; hence the average ratings on the scales. Initial differences might have 

solely emerged due to the different tasks the subjects had to solve and the feeling of 

success or failure people had after the manipulation block. 

One drawback of the current study is that the overall performance of the 

participants did not change much across the three difficulty levels. On the average 

participants solved a little more than 1.5 tasks within each difficulty level with only a 

slight decline in the hard level. A stronger skewness of the performance line from 

easy to hard tasks would have been expected. Time pressure might have had an 

effect on the nonexistent skewness of the data. That is, in the instructions a strong 

focus was put on the limited time to solve the tasks, but neither a clock nor the 

remaining time to work on the tasks was presented to the subjects. In fact, some 

participants reported after the study, that they would have taken more time on tasks, 

in which they were not sure about their solution, if they had known how much overall 

time they had remaining. After the study, some subjects told the experimenter, that 

they just clicked on a random pattern in those tasks in which they were not sure 

about the solution and did not want to waste any more time. The instructions did not 

tell the participants what to do when they had no clue on how to solve a task and did 

not want to spend any more time on this task. In future studies inaccurate solutions 

should be deducted from the total score in order to discourage participants from 

selecting random patterns hoping to coincidentally pick the correct one. 

Nonetheless, the result of the three-way interaction of goal-commitment, goal-

condition and task-difficulty for performance is highly significant regardless of this 

marginal difference in overall performance. It is important to note, that these results 

were obtained, even though all participants of this study were informed of the 

strategy to double-check their solution before going to the next task. The only 

difference between the goal condition and implementation intention condition was, 

that participants in the latter group also received this strategy as an if-then 

contingency, which obviously accounts for the discrepancy in performance.  
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Conclusion 

 

The aim of this study was to show, that a strong goal-commitment moderates the 

implementation intention effect. It was found that this moderation holds true only for 

highly difficult tasks. As has been suggested before, implementation intentions show 

the greatest benefit, when a task is difficult. The current study supports this notion. 

Furthermore, the effect of the implementation intention on the performance was 

completely mediated by the response time, indicating that indeed the strategy given 

in the implementation plan was the source of the improved performance. Since all 

participants knew this strategy, but only half of them formed an if-then contingency 

using this plan, the found implementation intention effect strongly supports the 

assumption that forming an if-then contingency does indeed delegate the control of 

the behavior to the environment as was hypothesized by Gollwitzer (1999).  
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General discussion 

 

The present research tried to identify possible moderators of the implementation 

intention effect on goal-achievement in a laboratory setting. Previous research on the 

moderation of implementation intentions had been mainly conducted in field studies 

or in experiments in which the participants had to form multiple implementation plans 

so that memory effects could not be ruled out as causes for the absence of 

implementation intention effects. The three studies reported in this thesis were run in 

the controlled environment of a laboratory and the participants only had to form one 

implementation intention, so that the effect of this plan could be assessed more 

clearly than in some of the previous research. 

Three different types of moderators were used in the studies reported here. In 

the first study the impact of the phrasing of the implementation intention was 

investigated, the second study manipulated the incentive to perform an action and in 

the third study the goal commitment of the participants was experimentally varied. 

The first and the third study revealed unequivocal results on the moderation of 

implementation intentions. The data of the second study was impaired by an 

unexpected effect of response key counterbalancing and thus the results found in 

this study have to be interpreted with caution. 

In the first study reported here, the complexity of the actions specified in the 

then-part of an implementation intention was manipulated. It was found that when the 

action that is specified in the implementation intentions becomes too complex, 

furnishing a goal with such an implementation plan does not improve goal-

achievement anymore.  Only when the specified action was simple and 

unambiguous, the participants in the study were able to improve their performance. 

Even though the implementation intentions used in this study were predetermined by 

the researcher, this finding is of importance for field studies in which the participants 

often generate their implementation intentions themselves. When instructing 

participants to generate their own implementation plans, the researchers should put a 

special emphasis on the issue of action complexity and teach their participants to 

create actions that are easy to perform and straightforward. None of the field-

experiments cited in this paper gave detailed information on how the participants 

were told to create their implementation intentions or whether the researches scored 

the individual plans for complexity or feasibility. The data from the first study 
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suggests that the phrasing of the implementation intention can have a great impact 

on the performance of the individual. The formulation of the implementation plan 

should either be standardized for all subjects, or it should be scored for feasibility and 

then this score should be used as factor in the analysis, in order to reduce the 

influence of inefficient action plans. 

The implementation intentions used in the first study focused solely on mental 

acts while the physical properties of the behavior did not change. In order to improve 

the generalizability of the results studies are needed that vary the physical complexity 

of a behavior, for example by creating tasks in which several consecutive steps have 

to be performed to achieve the goal. In this context it would be interesting to analyze 

whether complex implementation intentions are more successful in improving goal-

achievement when the single complex implementation plan is divided into a set of 

successive implementation intentions specifying only one action at a time that builds 

upon the action of the previous implementation intention. 

In this first study females were not able to improve their performance using 

implementation intentions, even though previous research has shown that especially 

individuals who have difficulties with a task (Brandstaetter, Lengfelder, & Gollwitzer, 

2001; Gawrilow, 2004; Lengfelder & Gollwitzer, 2001) can profit from forming 

implementation plans. The mental rotation task usually produces strong sex 

differences (Linn & Petersen, 1985; Voyer, Voyer, & Bryden, 1995), but research 

indicates that this is rather the result of a poor strategy choice than of genuine 

physical differences between men and women (Cherney & Neff, 2004; Voyer & 

Saunders, 2004). Two possible reasons for the inability of women to profit from 

implementation intentions were discussed. First, the strategies used in the 

implementation intentions were all focusing on the visual imagination of the rotation, 

which is a strategy that is typically used by men, while women prefer verbal or 

analytic strategies (Charles E. Bethell-Fox & Roger N. Shepard, 1988; E. Pezaris & 

M. Casey, 1991; Thomsen et al., 2000). Thus, the strategy in the implementation 

intention might just not have been eligible to the female participants. Secondly, the 

fact that women usually show a poorer performance in spatial tasks than men has 

become general knowledge and therefore the female participants in this study could 

have felt threatened in their gender role. Hence, lead by the belief that women are 

bad at mental rotation, the female participants might have felt less committed to their 

goal and tried less harder than men to reach this goal. As is shown by the third study 
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of this thesis goal-commitment moderates the effect of implementation intentions. So 

a reduced goal-commitment of the female participants could have been another 

reason why they did not profit from forming implementation intentions. Using a task 

that is less susceptible to gender effects probably would have surely yielded clearer 

results for both sexes. 

In study 3 the goal-commitment of the participants was manipulated in order to 

analyze whether the strength of the goal-commitment has an impact on the 

effectiveness of implementation intentions. Research by de Nooijer et al (2006) found 

that the effect of implementation intentions on behavior was greater, the stronger the 

participants were committed to their implementation intentions. Over and above that, 

Gollwitzer et al. (as reported in Gollwitzer & Sheeran, 2005, p. 108) found that 

participants who were highly committed to their implementation intentions displayed 

superior memory for the specified situational cues than participants with low 

commitment. The third study presented here demonstrated that a strong goal-

commitment is an important prerequisite for the effectiveness of implementation 

intentions. That is, only when goal-commitment was strong implementation intentions 

helped to increase goal-achievement. But another restriction of the implementation 

intention effect was found in this study: the interaction of goal-commitment and 

implementation intentions was only valid for highly difficult tasks. This is consistent 

with previous research that only found an effect of implementation intentions on goal-

achievement when the goal striving was difficult (Gollwitzer & Sheeran, 2005, p. 

101). On the one hand, if a task is too simple and poses little demands to the self-

regulatory capacity of an individual, implementation intentions will not help to improve 

performance since the person is already performing at peak of his or her abilities.  On 

the other hand, if a task is difficult and the individuals only display an average 

performance, this leaves a considerable range for improving the performance. The 

present study has demonstrated that implementation intentions can be used to 

improve the performance when the goal-directed behavior was difficult to carry out. It 

is especially important to note that the effect of implementation intentions on 

performance was completely mediated by the response time of the participants, 

indicating that it was indeed the strategy specified in the implementation intention 

that helped the participants to improve their performance and not any other variable. 

But the most striking finding of this study is, that even though all participants were 

told this very strategy before the main task started, only those who formed an if-then 
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contingency, specifying when they intend to use this strategy, were able to profit form 

this knowledge. This demonstrates clearly that strategy knowledge alone does not 

suffice to improve performance. Over and above that, this finding also abolishes the 

typical criticism of implementation intentions, that participants who form 

implementation intentions have an advantage over individuals who are only asked to 

set themselves a goal intention, because of the additional strategic knowledge 

embedded in the implementation plan.  

Another finding that has to be pointed out is, that the effect of implementation 

intentions was independent of the self-efficacy beliefs of the participants, indicating 

that high self-efficacy beliefs are not a necessary prerequisite for the implementation 

intention effect. In a recent study, Bayer and Gollwitzer (2007) have demonstrated, 

that implementation intentions with a self-efficacy boosting plan help participants to 

improve their performance in an intelligence test. Obviously the association of self-

efficacy and implementation intentions is just unidirectional. That is, while 

implementation intentions can have a beneficial effect on a person’s self-efficacy this 

association is not reversible. 

The results of the second study of this thesis were unfortunately not as 

expected. First of all, the incentive moderation revealed complementary results as to 

what was hypothesized, indicating that a low incentive improved performance instead 

of hampering it. The task itself did not change between the conditions, just the 

feedback for performing a correct or incorrect response was varied by playing 

pleasant or unpleasant sounds. Since the participants had to perform a fixed number 

of trials it is possible that since the participants in the low incentive condition could 

not escape their fate, they at least wanted to get over with it as quickly as possible 

and thus sped up their responses. Though this increased response speed occurred 

not on the account of response accuracy. But since Webb and Sheeran (2004, 

experiments 2 and 3) also found very low error rates in their experiments it is likely 

that the small amount of incorrect responses is a bottom effect and thus significant 

changes in this measure cannot be expected.  

Interestingly participants who had formed an implementation intention 

displayed an overall speed up effect over all stimulus types in the low incentive 

condition, not only to the stimulus that was specified as critical situation in the if-part 

of the implementation plan. A spillover of the implementation plan to all stimuli due to 

an energization effect is assumed to be the cause for this overall speed-up. But data 
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to support this assumption was not collected and thus this assumption can only be 

considered tentative. 

Over and above that, the unexpected effect of the key counterbalancing limits 

the findings, but also point to a different mediator of the implementation intention 

effect. Even though the physical properties of the action to be performed did not 

change, that is, in either condition mouse buttons had to be pressed in order to 

respond, the association of the mouse buttons with the according responses did 

make a difference. This indicates that the way an action has to be performed may 

also influence the efficiency of implementation intentions. Interestingly, significant 

effects only surfaced for the counterbalancing condition in which the greatest number 

of participants reported that they found the assignment of the keys unusual. This 

finding suggests that implementation intentions have a greater impact on the 

behavior when the action that has to be performed is unfamiliar and novel. But this 

result can only be regarded as a preliminary finding since the cell sizes for this 

analysis are rather small (N = 6 to 12) due to the additional factor of key 

counterbalancing, which reduced the impact of the original manipulation on the 

analysis. Further research on the interaction of response properties with 

implementation intentions is needed to confirm this assumption.  

The three studies presented here shed light on some variables that moderate 

the implementation intention effect. In order to use implementation intentions to 

improve goal-achievement a person should have a strong goal-commitment, else 

implementation plans might be of little help for successful goal-achievement. Over 

and above that, if goal striving is difficult, one should take the time to identify 

behaviors that are instrumental to goal-achievement and that one is capable of 

performing. When putting these behaviors into if-then contingencies a simple and 

straightforward form should be used, so that the plan does not become too complex. 

Furthermore, one should think about how one intends to perform these behaviors, i.e. 

with which limb or by using what tools to carry out the behaviors, because this may 

also make a difference for the efficiency of the implementation plan. 

The results of the three studies of this thesis also offer some advice to 

researches planning field-studies using implementation intentions. As reported 

above, some field-studies failed to find significant effects of implementation intentions 

on goal-achievement. This is a failure that can be attributed to the influence of 

situational or methodological factors, which were either not surveyed or not reported 
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or, in the case of the multiple formation of implementation plans, not analyzed. For 

future field-studies, it is recommended to brief the participants exhaustively on how to 

form correct and straightforward implementation intentions. That is, the researcher 

should explain to the participants to select simple behaviors that are instrumental to 

the goal and how the situation and the action should be combined into an effective 

implementation intention. Over and above that, the experimenters should also take 

the time to double-check whether the if-then contingencies formed by their 

participants follow their advice. 

Also, when using multiple implementation intentions the participants should 

have the time to rehearse all of their plans, so that the failure to find an 

implementation intention effect cannot be attributed to a flawed memory of the plan 

anymore. Recollection of the formed implementation plans should always be 

measured at the end of a study and partialed out of the analysis, especially in those 

cases in which no apparent implementation intention effect was found. 

Though, the studies reported here are not completely without limitations, they 

nonetheless offer an interesting insight into the mode of operation of implementation 

intentions and on some moderators of their efficiency. Scholars doing research on 

implementation intentions and goal striving should find the results and ideas 

presented here useful for their own studies. 

After the research of the past fifteen years has mainly focused on identifying 

more and more tasks and areas of life for which implementation intentions can be 

used to improve performance and achievement, it is about time that adverse 

influences on the implementation intention effect are identified and ways to 

circumvent this influence are found. The research presented here was one attempt to 

do just this - further efforts will hopefully follow. 
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Text screens from study 1 in the order of appearance. 
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Appendix B 

 
Text screens from study 2 in the order of appearance. 
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Lückentext 
 
Bitte setzen Sie in alle unterstrichenen Stellen die Ziffer „3“ ein. Wenn Sie fertig sind, 

stecken Sie dieses Blatt in den Umschlag „A“ zurück und machen am Computer 

weiter. 

 

Das Schicksal wird als Gruppe ___er Frauen gesehen, bei den Griechinnen 

sind dies die Moiren, die den Lebensfaden spinnen, abspulen und schließlich 

abschneiden, die Römerinnen kannten die Parzen, in der Prosa-Edda lesen wir von 

den ___ Nornen, welche die Schicksalsgöttinnen sind. Sie sind ___ Schwestern, die 

an einer Quelle am Fuß des Weltbaums wohnen, die der Brunnen des Schicksals 

heißt. Dort teilen sie allen Wesen ihr Schicksal zu. 

 

Das Schicksal, das die Nornen weben, umfasst Geburt, Leben und Tod der 

Menschen, ___ Aspekte, die in der Imagination des Schicksals immer 

zusammengehören. Wo Leben geboren wird, ist der Tod zwangsläufig. Wer Leben 

schenkt setzt zwangsläufig den Tod mit voraus. Gebären, behüten und zerstören, um 

neu zu gebären. So sind Muttergöttinnen oft ebenso Göttinnen des Krieges oder 

Todesgöttinnen. Sie sind also gleichzeitig Hebammen ins Leben wie auch 

Hebammen in den Tod.  

 

In Mythen und Märchen hat die Zahl ___ ebenfalls eine wichtige Bedeutung. 

___ Aufgaben haben die Helden und Heldinnen zu erfüllen, die zumeist unlösbar 

scheinen. ___mal muss die Königstochter Stroh zu Gold spinnen und ___ Tage gibt 

ihr Rumpelstilzchen Zeit, seinen wahren Namen zu erraten. Über ___ Berge muss 

gewandert werden, oft in der Begegnung mit ___köpfigen Drachen und Schlangen. 

___ Schwestern oder ___ Brüder bestreiten ihre Schicksale. ___ Schicksalsgöttinnen 

wie die Moiren, Parzen oder Nornen spinnen, bemessen und durchschneiden den 

Lebensfaden. ___ Weise kommen aus dem Morgenland, um das göttliche Kind 

anzubeten und zu beschenken. ___ Prüfungen müssen bestanden werden, aus ___ 

Ingredienzien bestehen magische Tränke und ___ Wünsche stellt die Fee der Heldin 

schließlich frei. 

 

Darüber hinaus kommt die Zahl ___ auch in Sprichwörtern vor, wie zum Beispiel in 

„Aller guten Dinge sind ___!“ 
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Appendix C 

 
Text screens from study 3 in the order of appearance. 
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