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Goal - the result or achievement toward which effort is directed. 

 

““““    The gThe gThe gThe goal of all inanimate objects is to resist man and ultimately oal of all inanimate objects is to resist man and ultimately oal of all inanimate objects is to resist man and ultimately oal of all inanimate objects is to resist man and ultimately 
defeat himdefeat himdefeat himdefeat him    ““““            

[Russel Baker, 1925- ] 
 

 

 

 

Contagion - the ready transmission or spread as of an idea or emotion 

from person to person. 

 

“ If you had the seeds of pestilence in your body you would not have a “ If you had the seeds of pestilence in your body you would not have a “ If you had the seeds of pestilence in your body you would not have a “ If you had the seeds of pestilence in your body you would not have a 

more active contagion that you have in your tempers, tastes, and more active contagion that you have in your tempers, tastes, and more active contagion that you have in your tempers, tastes, and more active contagion that you have in your tempers, tastes, and 

principles. Simply to be in this world, wprinciples. Simply to be in this world, wprinciples. Simply to be in this world, wprinciples. Simply to be in this world, whatever you are, is to exert an hatever you are, is to exert an hatever you are, is to exert an hatever you are, is to exert an 

influence, compared with which mere language and persuasion are influence, compared with which mere language and persuasion are influence, compared with which mere language and persuasion are influence, compared with which mere language and persuasion are 

feeble. ” feeble. ” feeble. ” feeble. ”     

 [Horace Bushnell, 1802-1876] 

 

 

 

Effort - the exertion of physical or mental power. 

 

““““    What is written without effort is in general read without pleaWhat is written without effort is in general read without pleaWhat is written without effort is in general read without pleaWhat is written without effort is in general read without pleasure.sure.sure.sure.    ””””            
[Samuel Johnson, 1709-1748] 

 

““““    Effort is only effort when it begins to hurt.” Effort is only effort when it begins to hurt.” Effort is only effort when it begins to hurt.” Effort is only effort when it begins to hurt.”     
[Ortega y Gasset, 1833-1955] 
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Chapter 1 – Introduction and Overview 5 

Chapter 1 
Introduction and overview 
 

Imagine a free Saturday on which you finally decide to fix that loose toilet seat 

in your bathroom. Even though it has been broken since two months now, today 

is one of those days that you just want to fix it. You may not be sure at first, but 

when you start pondering on the question of why you ‘just want to’ fix it today, 

you can probably come up with many reasons. You have postponed it long 

enough, you might feel awkward when you get a visitor, or simply do not want 

to fall off again. All these reasons offer good explanation for you to set yourself 

the goal to have your toilet seat fixed. However, do these explanations that you 

retrospectively came up with actually cause you to take action, or might there 

be other causes that you are not aware of? That morning you may have had a 

phone call with a friend who is installing a new kitchen in his apartment. Even 

though this instance slipped your mind, might it have anything to do with you 

being motivated to fix your toilet today?  

 Recent findings from social cognitive research suggest that the answer 

to the question above is a definite yes: People copy the goals of others without 

their awareness. As the example above illustrates, you hear from your friend 

that he is installing a new kitchen and (unconsciously) assume that he performs 

this behavior in order to make his home a more pleasant living environment. 

Inferring this goal to create a pleasant living environment from your friend’s 

behavior can result in you copying this goal and unconsciously making this goal 

your own. This explains why you just wanted to fix your toilet seat, because this 

behavior serves your newly adopted goal to make your home a pleasant living 

environment. Interestingly, as research has shown, even when people are unable 

to recall the source of the influence (in our example, the friend’s phone call), 

they still show motivated, goal directed behavior towards the goal that they 

have been exposed to. In other words, merely seeing (or inferring) a goal can 

lead to the pursuit this goal without awareness, a phenomenon that has been 

given the term goal contagion (Aarts, Gollwitzer, & Hassin, 2004). The purpose 

of the current dissertation is to examine how people make inferences about the 

goals of others when they observe their behavior, and how this affects their own 

goal pursuit. Specifically the role of effort that humans perceive others to invest 

is studied, and the profound influence it has on goal contagion (as we shall see) 

is highlighted.  

 As humans are social by nature, instances in which we deal with the 

intentions or goals of others around us are abundant. The goals that our 

competitors or collaborators are trying to attain can be of paramount importance 

to us and an understanding of these goals would greatly serve the achievement 

of our own goals. An everyday situation like a traffic jam would be impossible 

to solve if we did not possess a comprehension of the goals of other drivers 

around us, for instance knowing which lane they want to go or whether they 

intend on letting us go first. Even though these goals are often not 
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communicated to us explicitly, we have little difficulty ‘reading’ what others 

want by observing their behavior. Merely looking at another’s gestures or eye 

direction can be sufficient to know what others are going to do. 

This basic human capacity to make inferences about the goals of others 

is deeply rooted, as is revealed by studies that have identified brain structures 

that are responsible for the prediction of others’ behavior (Ramnani & Miall, 

2004). Moreover, other studies have shown that even in infants as young as 3 

months old there is a relation between their own goal directed actions and their 

ability to detect goals in others (Sommerville, Woodward, & Needham, 2005). 

These findings point to the suggestion that our ability to read intentions has an 

evolutionary background, especially considering that it is greatly adaptive for 

individuals of a specie that live together in large groups (Tomasello, Carpenter, 

Behn, & Moll, 2005). Recent evidence that our closest evolutionary relatives 

like chimpanzees and other apes demonstrate this capacity as well (Wood, 

Glynn, Phillips, & Hauser, 2007), only strengthens the assumptions that 

inferring goals is an innate ability, shaped by our evolutionary heritage. Humans 

naturally combine information from observed behavior and the situation in 

which it takes place to ‘read’ what others want to do.  

 Furthermore, because cognitive resources are limited and we do not 

always have the time to elaborate on all our choices, it seems that human 

cognition has developed a mechanism that causes us to quickly and effortlessly 

act on the goals that we infer from others, without much conscious intervention. 

Spontaneously copying the goals that we see in our environment serves several 

functions, for instance to aid us in approaching rewards and avoiding threats 

(e.g.: hiding when we see that others are hiding), or smoothening social 

interactions and the pursuit of shared goals (having a conversation requires the 

shared goal to communicate, for example). Besides the ability to infer the 

unobservable goals of entities in our environment which allows us to predict 

their behavior, copying these goals can greatly benefit our well-being as well.  

 However, it does not seem to be advantageous to copy every goal that 

others pursue. For instance, sometimes it is better to flee instead of 

reciprocating an attack with the same competition goal. Or catching the goal of 

a delusional person does not seem to be functional at all, and common sense 

tells us that it does not happen a lot. Humans do not simply catch every goal 

that is out there and there are clearly boundary conditions. This brings us to 

several important questions: Under which circumstances does goal contagion 

occur? Considering that people are not aware that other’s goals influence them, 

how does our cognitive system ‘know’ that the circumstances are favourable to 

catch another person’s goal? What are the underlying cognitive processes that 

are responsible for situational circumstance to influence goal contagion? The 

current dissertation tries to answer these questions by isolating one particular 

situational factor to illustrate how circumstances can affect goal contagion: 

perceiving behavioral effort. Several key cognitive processes that underlie goal 

contagion in relation to perceived effort are tested and documented. Moreover, 
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goal contagion is related to broader theoretical accounts that explain 

(spontaneous) attribution processes, (unconscious) motivation, and human 

social functioning more generally.    

 
A Framework for Understanding Goal Contagion  

Goal contagion as a theoretical concept is actually derived from two major 

fields in social psychological research that surprisingly had not been bridged 

until goal contagion was introduced (Aarts, et al., 2004). Based on these two 

fields of research, a framework for the comprehension and examination of goal 

contagion is presented here. The framework consist of two components that 

describe two subsequent steps in the goal contagion process. First, people are 

capable of spontaneously inferring the goal that a person wants to attain when 

they are exposed to the other’s behavior. Without intention, people combine 

information that they observe in the other’s behavior, the situation in which in 

takes place, features of the other, plus general knowledge about the world that 

they have stored in long term memory, to arrive at a conclusion about the goal 

that the person they observe wants to attain. For example, when we observe a 

person on a Sunday afternoon walking in the direction of the stadium wearing a 

F.C. Utrecht jersey, we know that he intends to see the match of the local 

football club. In cognitive terms, this inference causes the mental representation 

of the goal to see the match to become accessible in our minds. 

 This brings us to the second step of goal contagion, which is the 

unconscious pursuit of this same goal that has been rendered accessible. People 

are capable of pursuing goals without their awareness, simply because these 

have been activated by subtle cues in the environment. In our example this 

means that an observer of the football fan copies his goal and wants to see the 

match as well, leading to a Sunday afternoon in front of the television with the 

sports channel turned on. The observer may be completely unaware that the 

exposure to the guy in the Utrecht jersey triggered all this. We now turn to an 

overview of the theoretical background of the components of the framework. 

 

Spontaneous Goal Inferences 

The first field concerns how people spontaneously (i.e. without intention and 

awareness; Uleman, 1999) infer social information that is beyond mere 

perception, like attributing goals, traits, emotions, or other unobservable mental 

constructs to entities in the environment. Research on attribution has 

traditionally focused on how people ascribe dispositional characteristics (traits) 

to others when they are asked to do so, that is when they are instructed to form 

themselves an impression of the personality of the target person (for an 

overview, see: Gilbert, 1998). Later it was discovered that these judgements do 

not need explicit instructions, but merely being exposed to a person’s behavior 

leads to a spontaneous trait inference (STI; Winter & Uleman, 1984). For 

instance, when participants read the sentence ‘John brought the wallet that he 

found on the sidewalk to the police’, they spontaneously think that John 
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possesses the trait ‘honest’ (see Uleman, Newman, & Moskowitz, 1996, for an 

overview). Recently it was found that besides traits, other constructs could be 

inferred spontaneously as well, such as causes (Hassin, Bargh, & Uleman, 

2002) and goals (Hassin, Aarts, & Ferguson, 2005).  

 Often, a behavior is best understood in terms of the goal that causes it 

(Vallacher & Wegner, 1987). For instance, a person going to a supermarket 

with an empty shopping bag is said to ‘go shopping’, which actually defines the 

reason (goal) of why the walking to the supermarket was initiated and not the 

behavior itself. Explaining behavior in terms of goals occurs so naturally 

(Malle, 1999; McClure, 2002) that Hassin et al. (2005) tested whether these 

goal attributions can occur automatically. By employing knowledge from the 

domain of STI’s, they exposed participants to sentences that described an actor 

engaged in goal directed behavior, for example: “The man with the suitcases 

goes to the airport”. Using several different implicit accessibility measures, 

Hassin et al. (2005) demonstrated that participants spontaneously thought about 

the goal to travel after reading this sentence, even when nothing about travelling 

had been explicitly mentioned. For example, a lexical decision paradigm 

revealed that recognizing “travel” as an existing word in the English language 

happens faster right after the sentence above, compared to after a similar 

sentence that contains the same words, but without travelling being the goal of 

the subject (“The man sells suitcases at the airport”). Check up questions 

afterwards showed no sign that participants had been aware of making goal 

inferences, suggesting that ‘seeing’ goals in other’s behavior can occur 

completely automatically.  

 Apart from these well documented text reading paradigms that have 

been used to examine social inferences (Keenan, Potts, Golding, & Jennings, 

1990; Uleman et al., 1996), a different approach to see how people go ‘beyond 

the information given’ comes from research that has utilized the Animated Film 

Technique (AFT; Kassin, 1982). This paradigm was first used in the well-

known experiment from Heider and Simmel (1944) that provided a telling 

demonstration of the human tendency to anthropomorphize. Participants were 

exposed to a short film that showed geometrical objects (triangles and circles) 

moving in a way that gave the impression that they were alive. Participants 

spontaneously attributed human mental properties to these objects like goals, 

emotions, and traits when they were asked to describe what they had seen in the 

film. More recently, the AFT has been used (among other applications) to 

investigate inferences in non literate participants (see also: Michotte, 1963; 

Scholl & Tremoulet, 2000). Interestingly, this research has shown that even 9-

month-old infants and chimpanzees possess a rudimentary understanding of the 

goals and goal directed movements of moving animate figures (Gergely, 

Nadasdy, Csibra, & Biro, 1995; Uller & Nichols, 2000).         
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From SGI to Goal Contagion: Unconscious Goal Pursuit 

The second field of research from social cognition that goal contagion is derived 

from (Aarts, Dijksterhuis, & Dik, 2008) examines motivational goal pursuit that 

operates outside of awareness. Because traditionally, goal pursuit was treated as 

a conscious and deliberate process (Gollwitzer & Moskowitz, 1996; Locke & 

Latham, 1990) the idea of humans pursuing goals without awareness seemed a 

bit odd at first. However today, many studies have shown that by priming 

participants with information that is related to a goal, they exhibit motivational 

goal directed behavior towards this goal, without them being aware of the 

primed information (for overviews, see: Dijksterhuis, Chartrand, & Aarts, 2007; 

Moskowitz, Li, & Kirk, 2004). For example, Bargh, Gollwitzer, Lee-Chai, 

Barndollar, and Trotschel (2001) had participants do a task (which was 

supposedly a word puzzle) in which they made correct sentences out of several 

words that had been put in the wrong order. Half of the participants completed 

sentences that contained words related to achievement (e.g.: win, strive, 

compete), whereas the other (control) participants completed ‘neutral’ 

sentences, unrelated to the goal to achieve. Bargh et al. (2001) found that in a 

subsequent unrelated anagram task, the achievement primed participants 

worked harder and solved more anagrams than the control participants, while 

none of them reported to suspect any relation between the two separate tasks. 

These and other studies revealed that exposure to words related to a goal could 

be enough to instigate motivational goal directed action, even when these words 

were presented so fast that they were not processed on a conscious level (i.e., 

subliminally; see: Custers & Aarts, 2005b).  

 As these experiments provide demonstrations of how goal pursuit can 

be instigated by priming the goal representation directly, in daily life goals are 

often triggered by social information like the behavior of others. We are 

confronted with the goals of others almost every time we come in contact with 

other beings, and so unconscious goal pursuit in daily live is probably caused 

for a great deal by observing others’ behaviors. This led Aarts et al. (2004) to 

come up with the idea of goal contagion. They provided an initial demonstration 

of this phenomenon by having participants read a short story about a student 

who wanted to go on a trip with his friends during the summer holiday, but 

before he went, he worked for several weeks on a farm. Pretesting had shown 

that people infer from this story that the character had the goal to make money. 

Alternatively, participants from the control group read the same story but in 

addition it was told the character was going to do volunteer work, which did not 

lead to the inference of the goal of making money. Then in an alleged unrelated 

second task participants were told that they could make some extra money 

themselves at the end of the experiment, given that this second task would be 

finished in time. It was found that participants from the experimental condition 

worked faster to finish up. These results indicate that participants showed more 

motivational behavior towards the goal of making money whenever they had 

been exposed to another person pursing this goal. 
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 How can remarkable effects like these be explained? Like any other 

cognitive concept, goals are represented in memory as nodes that are connected 

(associated) with related nodes in a cognitive network (Anderson, 1983). The 

goal to achieve for instance, is connected to mental representations about the 

situation in which the goal is often pursued (e.g.: college room) and to 

behaviors that serve as means to attain this goal, like studying (Bargh & 

Chartrand, 1999; Kruglanski, 1996). As the goal is pursued in the particular 

situation many times, finding oneself in the situation can trigger the goal 

without the need for conscious intervention. Even creating the psychological 

presence of the situation (with priming) can be sufficient. For example, showing 

people pictures of a library in a psychological lab leads them to lower their 

voices (Aarts & Dijksterhuis, 2003). Using the ideas of cognitive networks and 

spreading activation (Anderson, 1983), goal contagion can be explained in such 

a way that inferring a goal from another’s behavior enhances the accessibility of 

the goal ‘node’, and this accessibility spreads to related mean-to-the-goal 

concepts, behavior representations, and motor programs, instigating actual goal 

directed action (Dijksterhuis et al., 2007).     

 However, as was noted above, not all activated goals are 

indiscriminately pursued. Besides a cognitive component that explains how 

goals (like all mental concepts) are activated, another feature of the mental 

representation of a goal determines actual goal pursuit. This feature is an 

affective/motivational one, and can be defined as the goal’s desirability (Geen, 

1995; Pervin, 1989). The desirability that is associated with the goal in memory 

tells an organism that the goal has incentive value and is worth pursuing. 

Recently, this idea was systematically tested by artificially enhancing the 

desirability of a goal, with the use of an evaluative conditioning paradigm 

(Custers & Aarts, 2005b). When a neutral goal state was repeatedly 

(subliminally) paired with positive words on a computer monitor in a first phase 

of the experiment, this end-state became positive and participants reported to 

find it desirable to attain, demonstrating motivated behavior towards it in a 

second part of the experiment. These results point to the suggestion that besides 

being accessible, mental concepts about goal states need to possess an affective-

motivational ‘tag’, in order to actually be pursued. In sum, unconscious goal 

pursuit occurs when a desirable goal state is rendered accessible (Custers & 

Aarts, 2005a). 

 Furthermore, the Custers & Aarts (2005b) studies suggest that 

information that accompanies the goals that we perceive in our environment, 

can influence the occurrence of goal pursuit. In the case of goal contagion, it 

might be that affective information concerning behavior, situation, or actor that 

is observed can influence whether goal contagion occurs. Some studies have 

already shed some light on this idea. Aarts et al. (2004), had male participants 

read a story in which it is implied that a male student wants to have casual sex 

with a female friend. Then, in an alleged unrelated second part of the 

experiment, the participants were asked to help out a female undergraduate by 
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giving her feedback about an experiment that she designed. Since helping out a 

female can be a strategy that men employ to obtain casual sex (Baumeister & 

Tice, 2001), the amount of feedback served as a measure for goal contagion. 

The results confirmed the hypothesis; participants in the experimental condition 

gave more feedback to the female target, and thus, copied the goal from the 

protagonist without being aware of it. Interestingly, when the story was framed 

in a negative way, by stating the protagonist was already in a steady 

relationship, goal contagion did not occur. Participants even reported that the 

goal to have casual sex was less desirable to them, although this is a desirable 

goal to male students in general. Negative information that was combined with 

the goal information decreased its desirability (see also: Aarts, Custers, & 

Holland, 2007). Apparently, mere exposure to another’s goal is not always 

sufficient for goal contagion to happen and situational factors have an influence. 

But how exactly does situational information affect the contagiousness of the 

goal? 

 The framework that was presented here states that goal contagion 

occurs when 1) a goal is inferred from another’s goal directed behavior, which 

enhances the accessibility of the goal representation in our minds, and 2) when 

this goal is represented as a desirable state, motivated behavior towards this 

goal is initiated. Situational factors that modulate goal contagion must work on 

one or both of these steps. In this dissertation one particular factor is examined 

that may affect goal contagion through either of those steps, which makes it a 

good candidate to investigate how additional information plays a role in how 

others’ goals influence us.  

 As was suggested above, reading the goals of others benefits the 

survival of the social animal and as such, has become part of the human 

evolutionary make-up (Tomasello et al., 2005). For individuals to function as a 

group, a basic prerequisite is to understand others’ behavior. As human 

behavior is around us almost all of the time, we have a great deal of 

understanding to do. Therefore, human development has created a selection 

mechanism that pushes us not to infer goals indiscriminately, but only a subset 

of all the goals out there that are relevant to us at a particular time in a particular 

situation. A factor that tells us whether a goal is important is the motivation that 

another individual invests in attaining it. For example, escaping a life 

threatening situation is a goal that is usually pursued with the greatest of 

motivation, because it is one the most important goals to living beings. Hence, 

having a comprehension of the strength of others’ motivation tells us a lot about 

their behavior, the situation, and possible threats or rewards to ourselves.   

 

Effort 

Effort is a variable that is closely related to motivated goal pursuit. In making 

predictions and explanations about their own as well as others’ behaviors, 

humans try to determine the strength of the motivation to reach a goal. After all, 

motivation is a key predictor for behavior and goal desirability (Brehm & Self, 
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1989; Geen, 1995; Pervin, 1989; Weiner, 1992). However, motivation itself is 

an invisible construct that can never be observed directly and can only be 

derived from other observable variables, among which the most prominent is 

effort. For instance, people make (false) attributions about their own goal 

desirability, based on the effort that they expended, as is illustrated by the 

justification of effort effect (Festinger, 1957). Furthermore, when people have 

to judge the objective value of an object (Kruger, Wirtz, Van Boven, & 

Altermatt, 2004) or the desirability of another’s goal (Kassin & Lowe, 1979), 

they rely on the effort that was invested to make or attain it, as a source of 

information.  

Because the effort that a person invests in her behavior clearly reveals 

information about her goal and her motivation to attain it, in this dissertation it 

is expected that perceiving effort affects goal contagion because: 1) Perceiving 

effortful behavior increases goal inferences. As it may be more likely that 

people infer the underlying goal from behavior that contains much effort 

(compared to less effort), this increases the accessibility of the goal in the 

observer’s mind, facilitating goal contagion. 2) Perceiving effortful behavior 

increases goal desirability. As people observe that others try hard to attain a 

goal, they may (temporarily) encode this goal as being a desirable one, simply 

because it seems desirable to others. Hence, it is predicted that perceiving effort 

in behavior affects goal contagion through either the first step, increasing the 

accessibility through goal inferences, and the second step, increasing the 

desirability of the goal representation once it is activated. In this dissertation 

these effects are studied in a series of experiments, reported in three separate 

empirical chapters. Below, an overview of the chapters is given and the 

hypotheses are discussed more elaborately. 

 

Overview of the empirical chapters 

In Chapter 2 we describe a first exploration of the role of perceiving effort in 

goal contagion. We focus on the strength of making spontaneous goal 

inferences (SGI’s) when the perceived behavior is varied in effort. The 

hypothesis is tested that SGI’s (and subsequent goal contagion) occur stronger 

when the observed behavior contains more effort. Using an animated film, we 

exposed participants to the movements of a non-living object that ‘tries’ none or 

several different attempts that imply the desired goal to help out another non-

living object. After this animated film, spontaneous accessibility of the goal to 

help was assessed using several implicit accessibility measures. The results 

confirm the hypothesis that the mental accessibility of helping in observers is 

higher when the ‘actor’ invests more effort in his goal pursuit (Experiments 2.1 

and 2.2). Moreover, in a third experiment it was found that participants reported 

to be more willing to help the lab assistant filling out an additional 

questionnaire, as a function of the actor’s effort. These findings indicate that 

people ‘see’ the goals that others pursue more readily when they perceive these 
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others to invest more effort in their behavior. The enhanced accessibility of the 

desired goal as a result of inferring it also leads to more adoption of this goal.  

 In Chapter 3 we try to dig a little deeper into the issue of why people 

see the goals of others more readily as function of perceived effort. Is it because 

effortful behavior is perceived as a more typical instance of goal pursuit, and 

because people perceive it as such, the underlying goal is easily identified? Or is 

it because the perception of effort signals the pursuit of a valuable goal, which 

makes people more motivated to find out this goal, leading to a higher 

likelihood that the goal is inferred? Three experiments found evidence for the 

latter explanation, either when participants were exposed to written or animated 

behavioral information, or when the motivation to find out the goal was 

measured with either self-reports or a behavioral measure.  

 In Chapter 4 it was investigated whether perceived effort can have a 

direct influence on observer’s goal desirability, given that the goal is already 

known and hence, its accessibility is high. In three experiments, participants 

learn directly (instead of having to infer it) about others who pursue the goal to 

make money, being pursued with no or much effort. To assess goal contagion, 

participants performed a signal detection task and were told in advance that they 

would receive a monetary incentive if they detected as much targets as possible. 

This way, a bias towards detecting targets became a mean to reach the goal to 

make money, and hence, served as the dependent variable (Experiments 4.1 and 

4.2). Furthermore, goal desirability was measured via self-reports and the 

moderating role of need was assessed (Experiment 4.3). As a greater need for a 

resource (in this case money) enhances the motivation to pursue the goal to 

make money, we expected the motivation of broke participants to be less 

susceptible to the observed motivation of others. The results support the 

hypothesis that the desirability that people associate with a goal is increased 

when they perceive that others invest effort to attain this goal, but only when 

this motivation is not already high.  

 Finally, in Chapter 5 the main findings are reviewed and their 

implication are discussed in relation to theories about social influence and 

human behavior in general. Directions for future research are suggested. 

 It should be noted that the chapters from this dissertation can be read 

independently. Although they are separate pieces of a bigger puzzle, the order in 

which they are presented is not a chronological one. They are written as 

individual papers and therefore overlap to some extent.  
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Chapter 2 
Behavioral cues to others’ motivation and goal pursuits: The perception of 

effort facilitates goal inference and contagion *  
 

 

Recent research demonstrates that people spontaneously, i.e., without intention 

or awareness, infer and pursue the goals perceived in others’ behavior, a 

phenomenon termed goal contagion (Aarts, Gollwitzer, & Hassin, 2004). Three 

experiments extend this work by studying the basic role of perceived behavioral 

effort in goal inference and pursuit. In an adaptation of the Animated Film 

Technique, participants were exposed to a movie featuring movements of a ball 

that implied the goal of helping. The amount of effort in pursuing the implied 

goal was experimentally varied. Results showed that an increase in perceived 

effort led to stronger inferences of the implied goal, as was established by 

enhanced accessibility of the goal representation in a word completion and 

lexical decision task. Furthermore, as a result of these inferences, participants 

more strongly pursued the inferred goal of helping. Implications for research on 

goal inferences and pursuit are briefly discussed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Based on: Dik, G., & Aarts, H. (2007). Behavioral cues to others’ motivation 

and goal pursuits: The perception of effort facilitates goal inference and 

contagion. Journal of Experimental Social Psychology, 43, 727-737.  
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Humans attribute goals to the behaviors of other beings. For social animals like 

ourselves, it is important to know what caused another agent’s behavior, and 

which end state she views as desired. Importantly, in some circumstances 

answers to both questions – i.e., what causes the behavior and what are its 

desired outcomes – are based on an understanding of an agent’s goals (Heider, 

1958; Meltzoff, 1995). Understanding the goals of others allows an 

understanding of their intentions, and to anticipate how, when, and where these 

others may act on the basis of these intentions. Furthermore, perceiving what 

others try to achieve may have important implications for one’s own behavior. 

For instance, it has been argued that humans and great apes can use others’ 

goals to represent, organize and guide their own courses of goal directed actions 

(Byrne & Russon, 1998; Tomasello, Kruger, & Ratner, 1993). Knowing, for 

example, that an interaction partner’s goal is to be helpful may cause one to 

readily pursue the same goal, especially when this goal signifies a positive, 

desired state to oneself. This way, grasping the goals of others aids the pursuit 

of one’s own needs, desires and goals. However, taking on the goals of others 

renders people also more similar in what they desire and strive for, and hence in 

their plans for the future. Inferring goals as potential causes of others’ behavior, 

then, is crucial for personal and social functioning (Aarts & Hassin, 2005).  

Research on social perception shows that people often go beyond the 

behavioral information given, and that, under certain circumstances, social 

(causal) inferences occur spontaneously (Gilbert, 1989; Hassin, Bargh, & 

Uleman, 2002; Uleman, Newman, & Moskowitz, 1996). Furthermore, recent 

investigations into the mental processes guiding motivated social behavior 

demonstrate that enhancing the accessibility of the mental representation of 

goals can produce behavior directly, and that motivated goal directed activity 

can start and operate without the person’s conscious awareness of the cause of 

this activity (Aarts & Dijksterhuis, 2000; Bargh, 1990; Bargh, Gollwitzer, Lee-

Chai, Barndollar, & Trötschel, 2001; Moskowitz, Li, & Kirk, 2004). Lately, 

these two separate major developments in social psychology research have been 

integrated theoretically. It is proposed that people are capable of inferring goals 

from others’ behavior without conscious intent, and consequently, act on these 

goals in a rather mindless fashion, a process termed goal contagion (Aarts, 

Dijksterhuis, & Dik, 2008).  

This paper aims to advance this idea. Specifically, we examined 

whether individuals are more likely to infer the goals implied by another agent’s 

actions when the agent’s movements are perceived as more effortful. 

Furthermore, we investigate behavioral consequences of these inferences for the 

perceiver. Effort is a basic characteristic of motivational goal directed behavior 

and, we propose, is therefore readily used as a cue to identify goal directed 

movement, facilitating the occurrence of spontaneous goal inference and, as 

result, goal contagion. In line with previous work on social inferences, we focus 

on the notion of spontaneity, which means that the inference can be drawn 

without conscious intent (Uleman, 1999). Thus, the mere perception of an 
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agent’s effortful behavior renders the goal implied by the behavior more 

accessible and, as previous research has shown (see for a review, Custers & 

Aarts, 2005a), may cause the perceiver to pursue the same goal. Three studies 

investigated this idea.  

 

Spontaneous Goal Inferences 

Although goal attribution is traditionally treated as a deliberative and reflective 

process (e.g., McClure, 2002), there is research to suggest that people 

spontaneously infer the goals they perceive in others’ behavior (Aarts et al., 

2008). For instance, studies on text comprehension have shown that people 

spontaneously infer goals when they encounter scripted behavioral information 

implying these goals as causes of behavior (Hassin, Aarts, & Ferguson, 2005; 

Long & Golding, 1993; Poynor & Morris, 2003). In a test of their Automatic 

Causal Inference (ACI) model, Hassin et al. (2005) exposed participants to 

sentences that described a behavior implying the achievement of a specific goal 

(e.g., “the toddler puts on the pajamas and turns off the light” implies the goal 

of going to sleep), or a similar behavior that does not imply this goal (e.g., “the 

toddler turns on the light and hangs up the pajamas”). The goal implying 

behavior did not directly reveal the cause and end-state as to the goal of 

sleeping and thus, had to be inferred. The emergence of goal inferences was 

assessed by measuring enhanced mental accessibility of the goal representation 

in a lexical decision task after each sentence was read. Results showed that goal 

implying sentences did enhance the accessibility of the goal representation, 

indicating that goals were inferred. Of importance, these causal inferences 

occurred without conscious intent; participants did not require explicit 

instructions to infer goals and were unaware of the fact that they made the 

inferences. These findings provide strong evidence for the notion that people 

spontaneously infer other people’s goals from descriptions of behaviors. 

The research discussed above attests to the occurrence of spontaneous 

goal inference in making sense of other people’s actions expressed through 

verbal and written language. However, other research utilizes animated displays 

to convey behavioral information. This research examines the attribution of 

mental states to movements of animated objects to test the basic human 

capability of ascribing goal directedness to agents on the basis of perceiving 

behavioral cues. One of the first demonstration in this domain is Heider and 

Simmel’s (1944) Animated Film Technique study on causality and social 

perception. They exposed participants to a short movie displaying movements 

of geometrical shapes. For example, participants observed how a small triangle 

and a small ball left a room by opening a door, but were directly and hastily 

followed by a larger triangle that was also inside that room. When participants 

reported their thoughts about the movie they came up with descriptions such as 

“the large triangle wants to separate the small triangle from the ball” or “the 

large triangle chases the small triangle and ball”; descriptions that clearly refer 

to goal directedness and specific social goals. These findings indicate that 
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people have a strong tendency to impute human causal characteristics (such as 

goals) to the movements of inanimate objects. 

For a long time, Heider and Simmel’s work enjoyed an anecdotal status, 

and their evidence for goal inferences was mostly taken for granted. 

Fortunately, subsequent studies conducted by other research groups replicated 

their findings with a wide range of different stimuli and movements, which 

corroborated the notion that people tend to ascribe goals to non-living entities as 

long as they move in a manner that ‘looks alive’ (for a summary, see Kassin, 

1982). Recently, investigators have started to explore the basic features of 

movements that cause people to perceive an inanimate object as behaving 

intentionally or goal directed (e.g., Csibra, Gergely, Biro, Koos, Brockbank, 

1999; Gergely, Nadasy, Csibra, & Biro, 1995; Premack, 1990; Premack & 

Premack, 1997). For instance, several studies have revealed that when the speed 

of an object changes by itself (e.g., it can start or stop by itself), people (even at 

very young age) are more likely to see the object as a living entity that is 

capable of forming and enacting intentions. These behavioral cues to perceived 

intentionality are used in a rather automatic way (for a review, see Scholl & 

Tremoulet, 2000). 

 

Perceived Effort as a Cue to Others’ Goals 

The work alluded to above shows that different behavioral cues 

influence people’s perception of agency and goal directedness. Cues that 

enhance these percepts might be important for the emergence of goal inferences, 

because they can account for manifestations of motivational goal directed 

behavior and thus facilitate the mental accessibility of specific goals motivating 

the agents’ behavior in the context at hand. That is, whenever behavior is 

perceived more in terms of goal directedness, the goal, in terms of the cause and 

desired effect, to which the behavior is aimed at may be identified with a greater 

likelihood, thus increasing the mental accessibility of the inferred goal in the 

mind of the observer.  

The present work seeks to extend our knowledge of the role of 

behavioral cues in the perception of goal directed behavior by examining the 

effects of these cues on the occurrence of spontaneous goal inferences and 

pursuit. In particular, we aim to analyze one of the cues that an observer can use 

to readily identify the goal guiding an agent’s movements: The effort that the 

agent exhibits in her goal pursuits. 

In personality and social psychology research, effort is often treated as 

one of the hallmarks of human motivation and goal pursuit (Brehm & Self, 

1989; Geen, 1995; Pervin, 1989; Weiner, 1992). Effort signals the person’s 

willingness to mobilize energy and recruit resources to pursue and attain a 

desired goal in the context at hand. When a person engages in several different 

actions to overcome an obstacle, for example, she usually does not perform 

these actions because they are in themselves especially desirable, but because 

they are instrumental in attaining a goal (Kruglanski, Shah, Fishbach, Friedman, 
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Chun, & Sleeth-Keppler, 2002). Furthermore, modern animal learning 

researchers conceived of effort as an important observable feature of motivated 

goal directed behavior, allowing to infer goals within the confines of the 

experimental situation (Bindra, 1974; Bolles, 1972; Toates, 1986). The more 

effort, the more likely the animal’s behavior is seen as being directed to the goal 

object under investigation. As a matter of fact, it is quite common for people to 

use perceptions of effort as a heuristic in the assessment of goals. For instance, 

in a recent set of studies Kruger, Wirtz, Van Boven, and Altermatt (2004) 

showed that perceptions of effort are used to infer the incentive value of a 

produced item or behavior. Thus, increasing the amount of perceived effort 

renders another person’s behavior more likely to be seen as motivational, aimed 

at reaching a desired goal state. Perceived effort, then, may be a cue to infer the 

goal implied by an agent’s movements.  

How do goal inferences occur when people observe an agent’s 

behavior? To understand behavior, people try to construct a coherent causal 

scenario of the behavior they observe (Read, 1987). Usually, the causal chain 

that an agent goes through when behaving in a goal directed manner consists of 

the following sequence: First, a mental representation of a desired end-state is 

activated is an agent’s mind. Second, the agent will employ means (that usually 

involve behavior) to bring about an outcome that corresponds with the mental 

representation. Third, if the means were sufficient and the behavior was 

successful, the outcome of the behavior is the same as the agent’s representation 

of the desired end-state that caused the behavior, and her goal is attained. The 

goal inference process starts with an observer that is exposed to the second step; 

an agent that behaves in a certain context, employing means to attain a desired 

end-state. The observer subsequently draws an inference about the first step (the 

cause) of the causal sequence; the goal representation that is present in the 

agent’s mind. This occurs even when it is unlikely that the behavior is 

successful in leading to the desired end-state. See for example the following 

sentence: “When passing the pet shop the girl tells her father that everyone in 

her class has a dog” (taken from: Hassin et al., 2005). Participants inferred that 

the girl has the goal to get a dog, even when it is uncertain that she will get one.  

According to the reasoning above, in the present research we created 

stimulus material that showed behavior (increasing in effort) aimed at reaching 

a desired outcome. However, the behavior turned out to be unsuccessful and the 

outcome of the behavior was not similar to the agent’s desired state. So if 

participants would infer the desired state, it had to be because they understood 

that it was the state that agent wanted to attain. They would have inferred the 

mental representation of the agent’s goal that caused the behavioral sequence.  

 

The Present Research 

We report three experiments to test the hypothesis that an increase in 

perceived effort in an agent’s actions renders spontaneous goal inference more 

likely to occur, and also that this can lead to the pursuit of the inferred goal by 
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the perceiver. In our experiments, we exposed participants to a specifically 

designed movie featuring animated movements of a ball that implied the goal of 

helping. The amount of effort in pursuing the implied goal was experimentally 

manipulated by varying the number of different movements the bal initiated in 

trying to attain the goal. Previous research has shown that when an agent 

reinitiates his behavior, using different but related actions, that agent’s behavior 

is perceived as more effortful (e.g., Jones, 1995). Following previous work on 

the spontaneous processes in goal inferences (e.g., Aarts et al., 2004; Hassin et 

al., 2005; Long & Golding, 1993), implicit measures were used to assess the 

mental accessibility of the helping goal representation in a word-completion 

task (Experiment 2.1) and a lexical decision task (Experiment 2.2) after 

exposure to the film. Higher accessibility reflects stronger goal inferences.  

As an important extension to previous work on the role of movement 

cues in the perception of goal directed behavior, in a third experiment we 

explored the emergence of goal contagion by examining the potential effects of 

perceived effort on motivated behavior in the perceiver. Specifically, we tested 

whether stronger goal inferences as a result of perceiving more effort also will 

lead to stronger goal pursuit effects. 

 

Experiment 2.1 

 The first study serves as an initial test to demonstrate that an increase in 

perceived effort increases the likelihood of making goal inferences. Participants 

were exposed to a short film displaying animated movements of a ball implying 

the goal of helping another ball getting a kite out of a tree. To reach this goal, 

the ball had to obtain a ladder that was inside a room containing four doors. 

Accordingly, it is assumed that the perception of the focal action of  “retrieving 

the ladder from the room” renders goal inferences (and hence, enhanced 

accessibility of the goal) more likely to occur when the effort pertaining to the 

focal behavior increases. The number of doors that the ball tried to open served 

as the manipulation of the amount of effort. Participants thus saw the ball 

attempted to open either none, one, two or all four doors (no, low, medium or 

high effort). Next, they had to list as many Dutch six-letter words as possible 

starting with an H. The rationale behind this word completion task was that if 

the accessibility of the goal of helping is higher, participants are more likely to 

list the word helpen (i.e., the six-letter word of helping in Dutch). It was 

expected that goal accessibility increases as a result of an increase in effort.  

 

Method 

Participants and Design 

One hundred and sixteen Dutch undergraduates participated in the 

experiment and received € 3 for their participation. They were randomly 

assigned to either the no, low, medium, or high effort condition. 
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Procedure 

Upon arrival to the laboratory, participants were told that they would 

take part in research conducted by different research teams, and that they had to 

perform several tasks serving as pilot work for future research. Participants 

worked in separate cubicles on two consecutive tasks: A perceived effort 

manipulation movie task and a word completion task. The computer program 

provided all the instructions. 

Manipulation of perceived effort. After some general instructions about 

the computer program, participants were given a movie task. They were asked 

to watch a computerized movie, and to answer questions about it at the end of 

the session. The movie contained the following features: a white background 

with several different houses, trees and a church. On the left side of the screen a 

square was situated that contained a ladder. All four borderlines of the square 

were a little thicker in the middle, representing doors leading to the inside 

square. On the right side of the screen there was a tree that had a kite stuck in its 

branches. Below the tree was a small ball, which provided the impression that it 

wanted to obtain its kite back from the tree. After a few seconds, a bigger ball 

entered the scene from the right side. 

 Depending on condition, participants then watched the large ball 

‘behave’ in different ways. In the no effort condition, the ball moved across the 

screen to the left side, leaving the scene. In the low effort condition, the ball 

moved to the square, touched one of the doors, moved back one step and left the 

scene on the left side. In the medium effort condition, the ball touched two 

different doors and left the scene. In the high effort condition the ball attempted 

to open all four doors and left. The moving-speed of the ball was fixed in all 

conditions, as was the amount of time participants were exposed to the film (11 

seconds).  
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Figure 1: Fragment of the Animated Film 

 

 
 

Word completion task. Next, participants were told that the researchers 

were interested in the kind of words that students associated with the letter H, 

because they needed these words for upcoming research. Participants had to 

type in as many six-letter words as possible that began with an H. The words 

remained on screen until participants indicated that they could not come up with 

any more word.  

Goal accessibility scores were dependent on the position of the word 

“helpen” in the total list of words participants had generated. For example: if 

“helpen” was mentioned on the ninth position in a list of ten, a score of 2 was 

assigned. If “helpen” was mentioned as the first word in a list of twelve, it 

received a score of 12. To control for the total number of entries, for each 

participant this score was divided by the total number of words that they had 

come up with. So in the first example, goal accessibility score was 2/10 = 0.2; 

whereas in the second example it was 12/12 = 1. Participants that had not 

mentioned “helpen” received a score of 0. Thus, goal accessibility scores ranged 

from 0 to 1 and a score of 1 represented the highest goal accessibility (for 

similar procedure see, e.g., Aarts et al., 2004; Higgins, King, & Mavin, 1982). 

Manipulation check. After the word completion task, participants were 

asked to indicate how much effort the ball had put in entering the square. This 

question was rated on a nine point-scale [no effort at all (1) to a lot of effort (9)] 

and served to check whether we have succeeded in increasing the perceived 

amount of effort proportional to the four different effort conditions. 
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Debriefing. At the end of the study, participants were thoroughly 

debriefed. The debriefing indicated that participants were unaware of the true 

nature of the study. Furthermore, none of the participants indicated that the 

exposure to the movie had influenced their responses on the word completion 

task. Thus, if effects on the accessibility of the goal occur as a function of the 

different perceived effort conditions they seem to operate without participants’ 

awareness (Bargh & Chartrand, 2000). 

 

Results and Discussion 

Manipulation Check 

 To assess whether the perception of effort corresponded proportionally 

to the number of attempted doors, the manipulation check was subjected to an 

ANOVA with perceived effort as the dependent variable and the manipulated 

amount of effort as the independent (between-participants) variable. This 

analysis yielded a strong linear effect, F(1, 114) = 83.00, p < .01, η² = .42 (r = 

0.65, p < .01), supporting the notion that the perceived effort increased linearly 

with the manipulated amount of effort.  

Goal Accessibility  

 To investigate our specific hypothesis as to the effect of manipulated 

effort on the accessibility of the goal of helping, we subjected the accessibility 

scores obtained from the word completion task to an ANOVA in which the 

linear effect of manipulated effort on the accessibility measure was tested. 

Figure 1 presents the means of the goal accessibility measure of each cell in the 

design. As can be seen in Figure 1, more effort led to higher accessibility of the 

goal. This pattern was supported by a significant linear effect, F(1, 114) = 5.50, 

p = .02, η² = .05.   

Furthermore, to examine our hypothesis that an increase in perceived 

effort renders goal inferences more likely, we analyzed the effects of 

manipulated effort on the accessibility of the goal concept once again, this time 

controlling for the scores on the perceived effort ratings. An ANCOVA, using 

the manipulated effort and accessibility measure as the independent and 

dependent variables and  the perceived effort ratings as a covariate, revealed 

that the effect of manipulated effort vanished, F(1, 113) = 2.37, ns. This finding 

suggests that participants inferred the goal to help more strongly because they 

perceived more effort.  
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Figure 2. Average Goal Accessibility Scores as a Function of Effort 

 

 
 

Experiment 2.2 

 This second experiment served two purposes. First, we attempted to 

replicate the results from Experiment 2.1, using a different implicit accessibility 

measure based on response latencies. In the present study we therefore used a 

lexical decision task. Based on the findings of the previous experiment, we 

expected that if the mental representation of the goal of helping increases in 

accessibility, reaction times to words related to the goal would be faster.  

The second purpose of this study was to more directly examine whether 

goal inferences as a function of perceived effort occur spontaneously -- without 

conscious awareness of making the inference. To investigate this, participants 

were also explicitly asked to indicate whether the large ball pursued the goal of 

helping. This way, we obtained a conscious attribution about the ball’s 

“behavior”, and measured whether participants recognize the goal implied by 

the behavior as a result of perceiving more effort.  However, according to the 

present line of reasoning, participants do not necessarily have to make this 

conscious attribution to infer the goal of helping at the time they are exposed to 

the film. That is, if participants’ enhanced accessibility of the goal of helping 

results from a spontaneous inference process, as we hypothesized, then the 

conscious attribution measure should not mediate the effect of manipulated 

effort on the accessibility measure.  
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Method 

Participants and Design 

 Ninety-eight Dutch undergraduates participated in the experiment, 

receiving € 3 in return. They were randomly assigned to either the no, low, 

medium, or high effort condition. 

Procedure  

The procedure was largely similar to the one used in Experiment 2.1, 

except that a lexical decision task was used to measure the accessibility of the 

goal. 

Goal accessibility. After exposure to the movie, participants were given 

a lexical decision task in which they had to respond to 36 words. Eighteen of the 

words were existing words (all verbs) and 18 were nonsense words. For every 

word appearing on the screen they were asked to decide as fast and accurately 

as possible whether the word was an existing word or not. Participants pressed 

keys on the PC's keyboard marked yes or no. All words appeared at the same 

location on the screen, preceded by a fixation point for 500 ms. Response 

latencies were measured in milliseconds from the onset of the words to the time 

participants pressed a key. The time interval between word-trials was 2 seconds. 

The words were presented in random order, and were preceded by 4 practice 

trials. Among the existing words 3 target words represented the goal of interest: 

“helping”, “assisting”, and “supporting” (translated from Dutch). The other 15 

existing words were not related to the goal of helping, and thus served as (filler) 

control words to test the specificity of the effort manipulation effects. The 

average of the experimental goal and control words were matched on word 

length.  

 Explicit goal attribution measure. After the lexical decision task, an 

explicit measure of goal attribution was administered (see McClure, 2002). 

Specifically, participants were asked to indicate whether they thought that the 

large ball wanted to help the small one. Ratings could be given on a nine-point 

scale [ranging from not at all (1) to very much (9)]. 

 Debriefing. At the end of the session, participants were debriefed. The 

debriefing revealed that participants did not realize the true nature of the study. 

Furthermore, none of them indicated that the exposure to the movie had 

influenced their responses on the lexical decision task. 

 

Results and Discussion 

Goal Accessibility 

 The averaged response latencies on goal words and control words were 

subjected to a 4 (Amount of effort: no, low, medium vs. high) between-

participants x 2 (Type of word: goal vs. control) within-participants ANOVA, 

testing for the linear effect of effort. Incorrect (“no”) responses across these 

words were excluded from the analyses (3 % out of all responses). The number 

of incorrect responses did not differ between conditions or between goal and 
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control words (F’s < 1). In order to lessen the influence of outliers, response 

latencies that were above or below two standard deviations of the mean were 

also excluded from the analyses (Hassin et al., 2005). A significant linear effect 

of effort was found, F(1, 96) = 4.09, p = .05, η² = .04, but no effect of type of 

word, F(1, 96) = 1.82, ns. Furthermore, the Effort x Type of words interaction 

effect was significant as well, F(1, 96) = 10.84, p < .01, η² = .10. 

To gain further insight in the significant interaction effect and to test 

our specific hypothesis, we conducted simple tests to analyze the linear effect of 

effort on each type of words. These tests revealed that responses latencies to the 

goal words significantly decreased with the increase in the amount of effort, 

F(1, 96) = 8.41, p < .01, η² = .08 (r = -.28, p < .01), whereas the effect on the 

filler control words was unreliable, F < 1. In other words, participants 

responded faster to helping words when they perceived more effort in the 

movements of the bal. Figure 3 presents the means of the response latencies on 

the goal words for each cell in the design. 

 

Figure 3. Average Reaction Times to Goal Words as a Function of Effort 

 
 

The Potential Role of Explicit Goal Attribution 

With the assessment of the explicit goal attribution question, we 

wanted to explore the potential mediational role of conscious awareness 

of inferences in the accessibility of the helping goal as a result of the 

effort manipulation. We first tested the relation between the effort 

manipulation and the explicit goal attribution item. Next, we performed 
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an ANCOVA on the latency measure with the explicit attribution 

measure as covariate.  
The linear relation between effort and explicit goal attribution was 

significant, F(1, 96) = 5.14, p = .03, η² = .05 (r = 0.23, p = .03), showing that 

participants were able to consciously attribute the goal of helping to the ball’s 

movements when displaying more effort. However, the linear effect on the 

latency measure of the goal words did not disappear after controlling for the 

explicit attribution measure, F(1, 95) = 10.42, p < .01, η² = .10. The regression 

effect of the explicit rating on the accessibility measure showed no relation 

between these two measures, F < 1. Interestingly, the linear relation between 

manipulated effort and the explicit goal attribution rating did not disappear 

either when controlled for the implicit accessibility measure, F(1, 95) = 7.11, p 

< .01, η² = .07. These results show that conscious goal attribution did not 

mediate the effect of effort on implicit goal accessibility and vice verse, 

suggesting that explicit and spontaneous (more implicit) inferences occurred 

independently.  

In sum, the pattern of findings on the goal accessibility and explicit goal 

attribution measures in Experiment 2.2 replicated and extended the results of the 

first experiment. Participants inferences as to the goal of helping were stronger 

when the agent’s goal directed movements increased in effort. Participants 

made these goal inferences when they were explicitly (and thus consciously) 

asked to do so. Furthermore, participants’ responses to the goal words in the 

lexical decision task indicate that these inferences do not need explicit 

(conscious) instructions in order to become manifest. Covariance analysis 

revealed that the goal inferences occurred independently from explicit goal 

attributions, suggesting that goal inferences occurred spontaneously -- without 

awareness of doing so.  

Due to the design of the film, Experiment 2.1 and 2.2 were effective in 

demonstrating that participants had acquired an understanding of the cause of 

the agent’s behavior, i.e., the mental representation of the goal or desired state 

of helping. Because the desired state of helping was actually not attained, it 

became apparent that participants knew that the ball wanted to help, and thus 

that the actor’s goal to help was accessible in participants minds at that point. 

Experiment 2.3 investigates the potential behavioral consequences of this 

inference of the goal of helping as a function of perceived effort.  

 

Experiment 2.3 

So far, the results show that perceived effort is a behavioral cue that 

signals the pursuit of goals in a given context and increases the mental 

accessibility of the actor’s goal by affecting the likelihood of making goal 

inferences. Based on recent investigations into priming effects on behavior (e.g., 

for a review see Dijksterhuis, Chartrand, & Aarts, 2007), an interesting 

implication of this spontaneous goal inference effect is that the enhanced 
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accessibility of the inferred goal construct may have consequences on overt 

behavior.  

Recent findings have revealed that goal inferences can lead to 

motivational, goal directed behavior aimed at the inferred goal, without 

awareness of the operation of the inferred goal. This process has been termed 

goal contagion (Aarts, Dijksterhuis, & Dik, 2008). Evidence for this goal 

contagion effect comes from a recent study conducted by Aarts et al. (2004). 

Employing a text reading paradigm, in one of their studies they briefly exposed 

students to a short script implying the goal of earning money or not. After 

reading the goal implying scenario, participants were told that they could 

participate in a lottery, providing an opportunity to attain the goal to earn 

money, but only if there was enough time left. They were then given a mouse-

click (filler) task, and the question was whether participants would speed up 

their performance to make sure that they could participate in the goal relevant 

task. Results showed a goal contagion effect: Participants who were exposed to 

the behavior implying the goal of earning money were indeed faster than those 

in the control condition. These effects have been replicated for other goals, such 

as seeking casual sex . 

Expanding on this goal contagion research, Experiment 2.3 was set out 

to test the behavioral effects as a result of inferring the helping goal of the ball. 

It was hypothesized that higher perceived effort would lead (via inferences) to 

motivational behavior aimed at the inferred goal. Participants watched the same 

films as in the previous experiments, after which they were asked whether they 

were willing to fill out an additional questionnaire, without receiving anything 

in return (participants usually get paid for such research participation). At this 

point participants could either decide to leave the lab and go on with other 

things or to volunteer in another questionnaire study. Similar to studies on 

nonconscious goal pursuit (e.g., Fitzsimons & Bargh, 2003), this request 

represents an opportunity to attain the goal of helping. An increase in 

willingness on this request implies a stronger pursuit of the goal to help, 

especially because participants expected that they would fill out the 

questionnaire only when their reported willingness was high enough. Therefore, 

responses to the request served as a measure to assess the contagiousness of the 

implied helping goal.  

 Experiment 2.3 served two other purposes. First, we assessed the 

explicit attribution measure used in the previous study to examine the role of 

conscious awareness of the inferences in the hypothesized effects of 

manipulated amount of effort on the behavioral measure. Secondly, we included 

a potential mediator variable to rule out alternative accounts for the observed 

goal contagion effects. Specifically, perceiving more effort to help someone else 

may increase participants’ mood. Previous research has demonstrated that mood 

can be positively related to individual helping (Carlson, Charlin, & Miller, 

1988), and thus effects of perceived effort on goal directed activity may be 
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attributable to variances in mood. Hence, for the present purpose, mood seemed 

highly relevant to test for mediator effects. 

Method 

Participants and Design 

 One hundred and sixty-six Dutch undergraduates participated in the 

experiment in return for course credits. They were randomly assigned to either 

the no, low, medium, or high effort condition  

Procedure 

 The procedure and instructions for the exposure to the different films to 

manipulate amount of effort were similar to those used in the previous 

experiments. 

Goal contagion measure. Next, participants engaged in an allegedly 

unrelated part of the experiment. In this part, they were told that the researchers 

needed a few participants to fill out an additional questionnaire, but could not 

give anything in return. In order to determine which participants actually would 

participate in the extra survey study after the session, they were asked to 

indicate their willingness to fill out a questionnaire for the researchers. 

Participants were thus given the idea that we only needed a small number of 

students that actually wanted to participate in an unrelated study without any 

payment. Note that we did not ask participants directly whether they wanted to 

help; they were asked to fill out a questionnaire for free, thus constituting an 

opportunity to attain the goal of helping. Responses were collected on a nine-

point scale [absolutely not (1) to absolutely (9)].  

The measurement of mood. After participants indicated their willingness 

to fill out a questionnaire, the mood items from the modified version of Salovey 

and Birnbaum’s (1989) Affect-Arousal Scale was administered. The items aim 

to differentiate feelings of mood on 10-point scales. The mood items were bad-

good, sad-happy, and displeased-pleased. Participants responded to each item in 

terms of how they felt at that moment.  

 Debriefing. Next, participants rated the explicit goal attribution item 

and were then fully debriefed. As in the previous two studies, the debriefing 

indicated that none of the participants reported awareness about a relation 

between the film and the willingness question, nor did they indicate that 

exposure to the film had influenced their responses. 

 

Results and Discussion 

Goal Contagion 

To test the idea that increased effort leads to stronger goal 

contagion effects in the perceiver, we first subjected participants’ 

willingness scores to a single factor (Amount of effort: no, low, medium 

vs. high) between-participants ANOVA. The average willingness is 

displayed in Figure 3. As can be seen in Figure 3, the amount of effort 
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showed a linear effect on willingness, F(1, 164) = 6.29, p = .01, η² = .04 

(r = .19, p = .01), thereby confirming our hypothesis
1
. 

 
Figure 4. Average Willingness to Fill in a Questionnaire as a Function of Effort 

 

 
 

 

The Potential Role of Explicit Attributions  

The linear relation between effort and explicit goal attribution was 

significant, F(1, 164) = 4.43, p = .04, η² = .03 (r = 0.16, p = .04), showing that 

participants more strongly identified the goal of helping when perceiving more 

effort. However, the ANCOVA showed that the linear effect of effort on the 

willingness measure did not disappear when the explicit goal attribution 

measure was introduced as a covariate, F(1, 163) = 5.76, p = .02, η² = .03. 

Furthermore, the regression effect of the explicit rating on the goal contagion 

measure was non-significant, F < 1. In addition, the linear effect of manipulated 

effort on the explicit goal attribution rating did not disappear either when 

controlled for the goal contagion (willingness) measure, F(1, 163) = 3.91, p = 

.05, η² = .02. These findings replicate the pattern of results obtained in 2.2, and 

suggest that the effects of manipulated effort on the goal contagion measure was 

not mediated by conscious attribution of the goal. 

Potential Mediation by Mood 

With the assessment of participants’ mood, we wanted to rule out a 

potential mediator for the manipulated effort effects on the willingness to help. 
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We first conducted an ANOVA using effort as the independent variable and the 

average of the three mood items (α = 0.91) as the dependent variable. Next, we 

performed a between-participants ANCOVA to assess the effects of effort on 

willingness once again, with the mood measure as covariate. Analyses revealed 

no significant main effect of effort on mood, F < 1, indicating that mood was 

not affected by the effort conditions. Analyses of covariance yielded the same 

pattern of significant results for goal after controlling for mood, F(1, 163) = 

6.15, p = .01, η² = .04. Taken together, then, these analyses indicate that the 

observed pattern of results is not attributable to changes in subjective 

experienced mood. 

 

General Discussion 

 The results of three studies showed that perceiving effort in the 

movements of an agent affects the emergence of goal contagion. First, we 

established that perceiving more effort leads to stronger goal inferences, as was 

revealed by enhanced accessibility of the goal representation in a word 

completion task (Experiment 2.1) and a lexical decision task (Experiment 2.2). 

Furthermore, Experiment 2.3 showed that these goal inferences, as a result of 

perceiving more effort, led to a stronger pursuit of the goal by participants. 

These findings provide new and important evidence that an increase in 

perception of effort leads to stronger goal inferences and consequently, 

facilitates the occurrence of goal pursuit. They suggest that the mere perception 

of an agent’s movements may cause the perceiver to mentally access and 

behaviorally pursue the very same goal implied by the movements.  

The current studies bear on past research that has shown that people 

readily attribute mental goal states to moving animated objects (e.g., Heider & 

Simmel, 1944). Following this work, more recent research has revealed that 

specific movement cues are responsible for a heightened perception of animacy 

and intentionality of these objects, such as self-propulsion (Premack, 1990). Our 

results extend this research by showing that humans are more likely to attribute 

a specific goal to another being when its ‘behavior’ is characterized by more 

effort. Effort is a behavioral cue that signals motivational goal pursuit, 

increasing the probability of inferring the goal apparently driven the 

instrumental behavior.  

Furthermore, the present studies expand on the progress researchers 

have made in two major developments in social psychological research – i.e., 

work on spontaneous processes in social causal inferences and goal pursuit. 

Remarkably, these two developments have led relatively separate lives and the 

question of whether, and how social (goal) inferences affect behavior have 

hitherto received little theoretical analysis and empirical attention (Aarts et al., 

2008). The present research contributes to closing this gap by showing that goal 

inferences, via the perception of effort, can lead to behavior in line with the 

inferred goal. Accordingly, our studies provide an original demonstration of 
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how behavioral cues may link goal inferences to motivational, goal directed 

behavior. 

 The present work on goal contagion might be viewed of as an instance 

of observational learning (e.g., Bandura, 1986). In our studies participants also 

observed behaviors of an agent (inanimate object). However, there are also clear 

differences with this classic phenomenon. For instance, while observational 

learning pertains to novel behavioral patterns that an observer acquires through 

observation, the goal contagion framework (Aarts et al., 2004) states that the 

representation of the goals already exist in the mind of the observer and merely 

become activated through observation. This difference is illustrated in 

Experiment 3.3. It is rather unlikely that participants learned what it means to 

have the goal to help by watching the ball’s movements. Instead, the goal was 

rendered more accessible as a function of perceived effort because it was 

already represented in their minds. Moreover, observational learning usually 

involves direct imitation of the observed behavior. Our participants did not 

imitate the exact behaviors (a ball opening doors to retrieve a ladder) they 

observed; they were willing to fill out a questionnaire that was motivated by the 

desired goal to help they inferred from the behaviors. Thus, whereas the current 

research builds on the act of observing movements in a specific context, it also 

goes beyond the old notion of observational learning. 

It should be noted that the results of Experiment 3.3 do not necessarily 

fall into the category of goal priming research. According to this research, a 

goal prime directly triggers a motivational state to pursue the goal because the 

primed goal concept preexists as a desired state in the participants’ mind that 

they want to accomplish themselves (e.g., Aarts et al., 2004; Custers & Aarts, 

2005a; Bargh et al., 2001). However, there are two important points that should 

be stressed here. First, we want to argue that the concept that is inferred does 

pertain to the goal of the actor (ball) in the film. After all, the accessibility of 

helping increased when participants perceived more effort in the context at 

hand. Because effort characterizes instrumental behavior aimed at pursuing and 

reaching a goal, this strongly suggests that participants saw the ‘behavior’ of the 

ball as being caused by, and directed at the goal to help. Additionally, the 

desired state of helping was not attained in the movies, so participants had to 

infer what the ball wanted to attain (i.e. wanted to help). However, this does not 

necessarily mean that the activated construct of helping functions as a 

motivational state right after participants saw the film (as suggested in previous 

work on goal contagion; Aarts et al., 2004). Second, we want to argue that the 

reported willingness measure represents participants’ motivation to help. The 

question was presented to participants as a means that would lead to the act of 

helping someone; the higher their willingness, the more they wanted to help by 

filling out a questionnaire for free. Higher willingness therefore represents a 

higher motivation to attain the state of helping. Basically, our effects 

demonstrate that seeing an actor pursuing a goal can lead a person to act in a 

similar motivational, goal directed manner as well.  
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In the literature, several underlying mechanisms have been proposed for 

behavior priming effects other than goal priming. One of the first account to 

understand these effects postulated that the priming of behavior concepts 

activates representations of the corresponding motor actions (for details, see 

Dijksterhuis & Bargh, 2001). These effects are said to result from a common 

coding system for perception and action. However, these effects are generally 

explained in non-goal directed and non-motivational terms, and hence, it is 

unlikely that this account pertains to the present data. Other investigators have 

recently suggested that behavioral effects of priming do not necessarily depend 

on a direct priming of the goal pursuit in the perceiver. Instead, it may depend 

on an interpretation or construal of the current situation, in which the situation is 

construed in line with the primed construct without awareness of the cause of 

this effect (e.g., Kay & Ross, 2003; Smeesters, Warlop, Van Avermaet, 

Corneille, & Yzerbyt, 2003; Wheeler & Petty, 2001). For instance, the 

situational construal explanation (Kay & Ross, 2003) would argue that the 

inference of the goal of helping causes participants to view that it would be 

appropriate in the current situation to apply to our request to fill out an 

additional questionnaire. Perhaps the activated construct of helping did not 

directly function as a goal after participants had seen the film, but became a 

goal when participants were given the request. They may have interpreted that it 

would be appropriate to help in the current situation and wanted to act 

accordingly. 

In sum, although our results suggest that behavior changes resulted 

from the priming of a preexisting representation of a desired goal state (see 

Aarts et al., 2008; Custers & Aarts, 2005b), other explanations can hold as well. 

However, even though the exact underlying mechanism of the present findings 

cannot be extracted on the basis of the presented experiment, we believe that the 

present study does qualify as an instance of goal contagion. That is, the 

enhanced accessibility of the inferred goal to help as a result of perceiving more 

effort in another agent’s behavior was shown to lead to a higher motivation to 

attain the goal oneself.  

 

Limitations and Future Directions 

Our research still leaves a number of questions open for further 

examination. First, the present research examined the role of perceived effort in 

spontaneous inferences of one particular goal, that of helping, and tested 

whether participants were prone to act on this generally favorable goal. 

However, can these findings be generalized to all types of goals? Previous work 

has revealed that other type of goals are inferred and pursued as well (Aarts et 

al., 2004; Hassin et al., 2005). However, although we argued that the perception 

of effort mainly enhances the accessibility of the implied goal and that this leads 

to goal contagion, the question remains whether effort affects the desirability of 

the goal as well. In this respect it may be useful to distinguish the inference that 

a person has a goal (which was the focus of the current studies) from the 
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inference that a person tries hard to achieve the goal (intention versus exertion; 

cf. Heider, 1958). Accordingly, a goal concept that originally is neutral to a 

perceiver (that is, a concept that people represent as a goal but have no clear 

desire for) may become more desirable to that person upon seeing others 

working hard to attain it, as it may render the goal more valuable. Future 

research may explore when and how perceived effort as a cue to others’ 

motivation and goal pursuits affects the accessibility or desirability of a goal.  

Furthermore, in the current studies we used the animated film technique 

to manipulate perceptual cues of effort, namely by varying the number of 

different movements of a nonhuman object directed at a goal. Our findings thus 

bear on the basic role of effort by the specific animated movie treatment. It is 

important to note, though, that goal inferences also occur during text reading 

tasks (e.g., Hassin et al., 2005). Accordingly, perceived effort may also facilitate 

the understanding of protagonists’ goal pursuits expressed through verbal and 

written language. There is research that shows that effortful behavior plays a 

role in judgments of other people’s motivation when verbal information is 

employed (Jones, 1995). Jones demonstrated that when participants were told 

about a protagonist who attempted to reach a certain outcome, they explicitly 

judged the protagonist to be more motivated to reach the outcome when she 

tried several different attempts, as opposed to the same mean once or several 

times. Although these data do not directly address the occurrence of 

spontaneous goal inference and contagion, they suggests that behavioral effort, 

as a cue to motivational goal pursuit, may not be limited to the animated movie 

treatments and that the effects obtained in the present research represent 

psychological processes that operate in real life settings. 

Finally, although we aimed to unobtrusively assess effects of goal 

inferences and contagion as a result of perceiving effort, the possibility remains 

that these effects were due to a conscious attribution process. Participants’ 

responses to the explicit goal attribution question showed that they were more 

likely to recognize the given goal when they perceived more effort. However, it 

is important to realize that there was neither a relation between this explicit goal 

attribution measure and the implicit goal accessibility measure nor a relation 

between the explicit attribution measure and the behavior measure. Although 

this explicit rating consisted of only a singular item, and therefore the findings 

should be interpreted with severe caution, they suggest that goal inference and 

contagion did not necessarily require conscious attribution and reflective 

processes. This notion was corroborated by the post-experimental debriefing 

and is in line with other past work on social inferences (Hassin et al., 2005; 

Uleman, 1999). Further research could shed light on this important issue by 

studying the conditions that render people aware of their goal inferences, and 

how these conditions moderate the behavioral effects of these inferences. 
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Concluding remarks 

The goals motivating other people’s behavior are not always explicitly 

revealed and thus must be inferred from their behavior. Specifically, we often 

see people acting in a given situation, and do not know what caused their 

behavior, and which end states they view as desired. In that case, grasping an 

agent’s goals promotes a better understanding of their behavior. We observed 

that humans have a basic tendency to rely on perceived effort to readily identify 

motivation in other agents’ behaviors and to grasp what others want to attain. 

Observing motivation in other people tells us that another social being acts on 

an incentive or goal that is worth striving for, and might be worth our pursuits 

as well. Our ability to spontaneously integrate the perception of effort into a 

representation of others’ goals and act on these goals ourselves points to the 

development of a mechanism that allows us to understand and to operate in the 

social world in a rather mindless fashion. This way, motivational goal directed 

activity may pass on from one person to the other during everyday social 

interaction.  
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Footnotes 

1. An alternative explanation for the results in Experiment 3.3 pertains to 

the fact that participants’ goal to help may have increased because they saw that 

the large ball needed help opening the doors. After all, participants observed 

that the ball put effort into entering the room, but never succeeded. To 

investigate this explanation, we randomly exposed participants to an extra 

condition that was similar to the high effort “unsuccessful” condition, except 

that the ball succeeded in opening the fourth door and therefore did not need 

help. If participants’ pursuit of the goal to help increased because they perceive 

the large ball in need of help, then the willingness to fill out a questionnaire in 

this high effort “successful” condition should be less than in the high effort 

“unsuccessful” condition. However, ANOVA revealed that the willingness in 

the unsuccessful high effort condition and the successful high effort condition 

was virtually equal, F < 1. Furthermore, using the successful high effort 

condition instead of the unsuccessful high effort condition in the original 

ANOVA revealed a similar effect of manipulated effort on willingness, F(1, 

146) = 5.43, p = .02, η² = .04 (r = 0.19, p = .02). These data suggest that the 

emergence of goal contagion was not attributable to variations in successfulness 

of performing the observed action. Instead, it was the increased effort that 

caused stronger goal inferences (Experiments 2.1 and 2.2), and hence, rendered 

goal contagion more likely. 
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Chapter 3 
I want to know what you want: How effort perception facilitates the 

motivation to infer another’s goal * 

  

Three experiments investigated whether inferring goals from another agent’s 

behavior is a motivational process and, more specifically, whether the 

motivation to infer a goal is enhanced by the amount of behavioral effort that is 

perceived. Participants were exposed to behavior that varied in intensity to 

induce different perceived amounts of effort, after which the motivation to infer 

the goal of the actor’s behavior was measured. Experiment 3.1 employed a text 

comprehension task, whereas Experiment 3.2 used an animated film task. 

Subjective experiences were used to measure the motivation to infer the goal. A 

third experiment assessed motivation with a behavioral measure. Results 

showed that an increase in perceived effort enhances the motivation to infer the 

goal of an actor, and that this effect was specific for situations in which goal 

content was unknown. Implications for the literature on goal inferences are 

discussed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Based on: Dik, G. & Aarts, H. (in press). I want to know what you want: How 

effort perception facilitates the motivation to infer another’s goal. Social 

Cognition. 
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People have a strong tendency to perceive the behaviors of others in terms of 

the goals that cause theses behaviors. Without awareness or intention (i.e. 

spontaneously; Uleman, Newman, & Moskowitz, 1996) we infer the goal that 

another being tries to attain when we are merely exposed to her actions. In the 

psychological literature, these Spontaneous Goal Inferences (SGI’s) have been 

demonstrated by exposing participants to written behavioral descriptions that 

imply the goal a protagonist wants to reach, after which the mental accessibility 

of the goal concept is measured (Aarts, Gollwitzer, & Hassin, 2004; Hassin, 

Aarts, & Ferguson, 2005; Long & Golding, 1993; Poynor & Morris, 2003). 

Researchers have designed these behavioral descriptions in order to imply that a 

goal is being pursued, and to demonstrate that participants spontaneously 

include this goal in their encoding of the behavioral information even though 

the goal is not explicitly mentioned.  

Whereas the evidence for SGI’s is mounting (Aarts, Dijksterhuis, & 

Dik, 2008) most research so far has mainly used stimulus materials that (as pre-

testing has shown) strongly imply a specific goal or could easily be recognized 

in terms of the goal. However, an examination as to which circumstances favor 

the occurrence of SGI’s, and especially why they occur, still remains a fairly 

unstudied issue. Recently though, we started to explore this topic and 

established that systematically increasing the amount of behavioral effort that 

observers may perceive in an agent’s actions performed in a given situation, led 

these observers to make SGI’s (Dik & Aarts, 2007). Consistent with theories 

proposing that people possess cognitive schema’s or scripts about how goal 

pursuit typically emerges (Graesser, Singer, & Trabasso, 1994, Malle, 2005, 

Read, 1987, Schank & Abelson, 1977), these findings suggest that encoding 

another person’s actions in terms of effort provides a more ‘typical’ instance of 

motivational goal pursuit. Therefore, people recognize high effort behavior 

more easily as being aimed at a goal that, in turn, leads to a higher probability of 

inferring the underlying goal of the behavior in the situation at hand.  

However, whereas the role of scripts may reveal an understanding of 

how behavioral characteristics (such as effort) cause people to discover the 

goals of another agent, other, more functional perspectives (Kruglanski, 1990; 

Tomasello, Carpenter, Call, Behne, & Moll, 2005), take a different route and 

suggest that a person’s epistemic motivation determines the search for meaning 

in the environment, and increases causal inferences (see also, Berscheid, 

Graziano, Monson, & Dermer, 1976; Pyszczynski & Greenberg, 1981). This 

perspective suggests that the occurrence of goal inferences follows from the 

strength of a person’s epistemic motivation. Surprisingly, the role of motivation 

in making goal inferences has been neglected so far by empirical research. 

Following the functional perspective on causal inferences, we reason here that 

SGI’s also depend on whether or not observed behavior carries certain 

characteristics that can trigger epistemic motivation to discover the goal that 

causes the behavior. This motivation, we assume, derives from our desire to 

understand the goals of other individuals to the extent that they provide us with 
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valuable information about our environment, which can greatly benefit our 

well-being. Therefore, it is likely that we become more motivated to infer those 

goals, and especially when another person’s behavior signals to us that she is 

pursuing a goal that is worthwhile.  

Based on research that demonstrated that behavioral effort is used as a 

cue to determine (goal) value (Kassin & Lowe, 1979; Kruger, Wirtz, Van 

Boven, & Atermatt, 2004), we propose that perceptions of effort trigger the 

motivation to make goal inferences. In other words, perceiving another person 

intensifying her behavior when aiming to attain a (yet unknown) goal triggers 

our epistemic motivation to find out what that goal is. Three experiments were 

set out to test some key hypotheses derived from this conceptualization. 

 

Goal inferences 

Social behavior is commonly understood by identifying its cause. 

Important mental constructs that people often consider to be the causes of 

behaviors are goals. For instance, when we see a person walking to the 

refrigerator, people tend to describe this behavior in terms of its goal, e.g., by 

stating that the person wants to get a snack (McClure, 2002). Inferring a goal 

from behavior as a way of understanding it seems to be deeply rooted in humans 

when they observe their social world. Goal inferences can even occur without 

effort, intention or awareness (i.e. spontaneous), that is, mere exposure to 

intentional behavior can be sufficient to start up the goal inference process (see 

Malle, 1999; for an in-depth analysis on the differences between the manner in 

which people explain intentional vs. unintentional behavior).  

In the literature on text comprehension and semantic processing it has 

been demonstrated that goals are inferred spontaneously when people read 

descriptions of intentional behavior (Aarts et al., 2004; Hassin et al., 2005; Long 

& Golding, 1993; Poynor & Morris, 2003; see for a review Aarts et al., 2008). 

Hassin et al. (2005) exposed participants to sentences that described behavior 

clearly implying the achievement of a specific goal (e.g., “The man with the 

suitcases goes to the airport”, implying the goal to travel). The emergence of 

SGI’s was assessed with the use of several different implicit accessibility 

measures, for instance by measuring enhanced mental accessibility of the goal 

representation with a lexical decision task after each sentence was read (Study 

4). It was revealed that participants responded faster to a goal related word after 

a sentence that implied the pursuit of this goal, compared to sentences that 

contained the same words, but that did not imply the goal (i.e., “The man sells 

the suitcases at the airport”). Participants did not require explicit instructions to 

infer goals, nor were they aware of the fact that they did. Thus, the mere 

exposure to intentional behavior leads people to spontaneously infer the 

underlying (implied) goal of that behavior.  

However, behaviors differ to the extent that they embody goal pursuit. 

Some behaviors are more easily recognizable for an observer as being instigated 

by a goal than others. For instance, goal directedness is usually characterized by 
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motivational behavior, which can be revealed through the effort that is 

perceived in the behavior. According to Schank and Abelson (1977), incoming 

information is organized following existing mental categories that describe how 

social events typically proceed. For example, a restaurant-script contains 

information like receiving the menu from the waiter, ordering drinks, etc. In 

addition, Schank and Abelson (1977) also describe knowledge structures that 

are not as specific as scripts but contain, for instance, knowledge about how 

goals are pursued across different situations. People have mental schemas about 

how goal directed behavior is performed. That is, motivational action is 

employed as a mean to attain a desirable end-state (Dik & Aarts, 2007; 

Kruglanski, 1996; Read, 1987).  

The research alluded to above suggests that the more strongly observed 

behavior resembles a stored representation of typical goal pursuit, the more 

easily an observer can identify an actor’s goal pursuit, and the goal she pursues. 

Hence, the more effort (as an indicator for motivation) is perceived in an actor’s 

behavior in the situation at hand, the more likely that an SGI will occur. As a 

first demonstration of this idea, Dik and Aarts (2007) examined whether the 

strength of SGI’s was dependent on the amount of behavioral effort that was 

observed. In their studies, they asked participants to watch a specific-designed 

animated movie that featured movements of a ball implying the goal of helping 

a smaller ball to get its kite out of a tree. However, the ball ‘pursued’ this goal 

by using various amounts of perceived effort (i.e., trying various numbers of 

doors to enter a room that contained a ladder). To assess SGI’s, after the film 

the mental accessibility of the concept of helping was measured using a word 

completion task (Experiment 1) and a lexical decision task (Experiment 2). 

Results demonstrated a linear relationship between effort and goal inferences; 

stronger SGI’s occurred when the perception of effort was higher.  

As the cognitive components of these causal inferences have been well 

documented in the literature (Graesser, et al., 1994; Hastie, 1983; Uleman et al., 

1996), motivational underpinnings of the inference process have been stressed 

as well (Kruglanski, 1990; Tomasello, et al., 2005). For instance, recently 

Tomasello and colleagues (2005) have argued that humans possess the unique 

motivation to read and share intentions with other individuals, allowing them to 

work together to reach a joint goal. The cognitive ability to ‘read’ the goals of 

others serves human cultural learning and engagement. Accordingly, humans 

employ their cognitive ability to infer goals when they want to, that is when it 

serves their needs and motives. Considering this functional perspective on goal 

inferences, here we argue that the occurrence of these inferences is greatly 

influenced by our motivation to make them. Moreover, our motivation to make 

SGI’s is enhanced when we assume that finding out a goal is going be valuable.  

 

Perceived Behavioral Effort and the Motivation to Infer Goals 

Understanding the goals of others can serve our needs and motives and 

be of great importance for our well being. For instance, understanding that other 
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individuals are fleeing from danger or seeking out water and food can greatly 

benefit our own survival. Presumably, humans can be strongly motivated to find 

out the goals of others in our social surroundings, depending on the situation. 

People are especially motivated to infer a goal from another’s behavior if they 

assume that finding out the goal’s content provides them with useful 

information or valuable outcomes. Thus, another person’s behavior should 

comprise certain characteristics that signal to an observer that the goal 

underlying the behavior is something worth finding out. Hence, we propose 

here that the perception of behavioral effort serves as such a signal. Perceived 

effort is used as a heuristic for perceptions of value (Kruger et al., 2004) and 

goal desirability (Kassin & Lowe, 1974). When encountering various behaviors 

around them, people prefer to infer those goals that seem valuable to the actor, 

because goals that are valuable to another person might be valuable to know and 

to attain ourselves (Aarts et al., 2004). This line of reasoning is consistent with 

the general notion that knowing the value of others’ goals facilitates a more 

accurate picture of social reality and fosters interpersonal and group 

relationships by means of sharing and striving for socially important behaviors 

and end-states (Aarts et al., 2007; Cialdini & Trost, 1998; Tomassello et al., 

2005). All else being equal then, people are more eager to discover the goal 

causing another person’s behavior as a result of perceiving more effort, because 

the effort renders the potential goal of the actor to be perceived as valuable or 

important.  

 

The Present Research 

 Three experiments are reported that test the hypothesis that people 

become more motivated to infer an agent’s goal when they perceive his or her 

behavior to be more effortful. In all three experiments, participants were 

exposed to an agent that behaved in a specific context suggesting either low, 

medium, or high effort, while the agent’s goal remained unrevealed to them. 

Next, motivation to infer the goal was assessed. Following previous work on 

goal inferences, the first experiment exposed participants to descriptions of 

intentional behavior with the use of a text comprehension task (Hassin et al., 

2005), after which participants were explicitly asked to report their motivation 

to find out the agent’s goal causing her behavior. The second experiment aimed 

to replicate and extend our basic hypothesis by employing an animated film to 

show an agent’s behavior. Finally, Experiment 3.3 explored effects on 

motivation by means of a behavioral measure, and tested whether the enhanced 

motivation to infer goals is conditional on knowing the goal in advance or not.  

 

Experiment 3.1 

Experiment 3.1 served as an initial test to demonstrate that people’s 

motivation to find out another person’s goal increases as a function of the effort 

that they perceive in the person’s goal pursuit. We designed a short story in 

which a protagonist attends to a goal in the environment, while the pace by 
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which she moved in the direction of the goal was varied. In order to create 

differences in perceived effort, participants read that the protagonist moves with 

either a slow, moderate, or strong pace. Thus, we assume that in the course of 

directing at a goal stronger walking pace is encoded as more effortful. However, 

the content of her goal is not revealed in the story. Afterwards, participants 

rated their motivation to find out what the protagonist’s goal was. It was 

expected that participants’ experienced motivation would increase 

proportionately to the pace of walking, and that this effect is mediated by the 

amount of effort that they perceived to be present in the protagonist’s behavior.  

 

Method 

Participants and Design 

 Eighty-two Dutch undergraduates participated in the experiment, 

receiving € 2,- in return. They were randomly assigned to the low, moderate, or 

high pace condition. 

Procedure 

Participants sat behind a PC in a cubicle and worked on the task 

individually. The instructions on the computer screen informed participants that 

they participated in an experiment about story reading and text comprehension. 

They read a short story about which they had to answer a number of questions. 

Nothing was mentioned about the content of these questions. 

Manipulation of walking pace. The computer then displayed the written story 

about a woman (Susan) who walked across the street. The weather was fine and, 

while walking, Susan had a thought and looked around. Ahead she saw 

something and she decided to go there. Depending on pace condition, the story 

then ended as follows: Susan moved towards it at an easy pace, a moderate 

pace, or a high pace. After the reading task, participants answered several 

questions, provided to them in random order.  

Perceived effort. Participants were asked to indicate how much effort Susan had 

put in her behavior. This question was rated on a nine point-scale (no effort at 

all [1] to a lot of effort [9]) and served to check whether we have succeeded in 

increasing the perceived amount of effort proportional to our walking pace 

conditions. 

Reported motivation. Furthermore, participants had to indicate how motivated 

they were to find out the goal of the protagonist. Specifically, it was asked how 

much participants wanted to know what Susan wanted to do. This item was 

rated on a nine point-scale (not at all [1] to very much [9]).  

Control questions. To examine the specificity of our hypothesis, i.e., an increase 

in effort enhances the motivation to infer the goal of the agent and not the 

motivation to acquire or seek out new information in general (i.e. diversive 

curiosity; Berlyne, 1960), two control question were included that were 

unrelated to information about Susan’s goal. These items were how much 

participants wanted to know the weather conditions of that day, and what color 

Susan’s hair was (not at all [1] to very much [9]).  
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At the end of the experiment, participants were debriefed, paid and 

thanked. 

 

Results and Discussion 

Perceived Effort 

  To assess whether the perception of effort corresponded proportionally 

to the increase in walking pace that we manipulated, the perceived effort ratings 

were subjected to an ANOVA with perceived effort as the dependent variable 

and the pace conditions as the independent (between-participants) variable. This 

analysis yielded a strong linear effect, F(1, 80) = 47.44, p < .01, η² = .37. 

Averages for the low, moderate, and high pace conditions were: 4.4 (SD = 1.8), 

6.0 (SD = 2.0), and 7.7 (SD = 1.6) respectively, supporting the notion that the 

perceived effort increased linearly with the manipulated increase in pace. 

Reported Motivation  

To investigate our hypothesis as to the effect of pace on the motivation 

to find out another person’s goal, the reported motivation scores were subjected 

to an ANOVA with pace as the independent variable. As the perception of effort 

showed a strong linear increase, we examined whether the reported motivation 

followed a similar trend. Analysis revealed that this was indeed the case: F(1, 

80) = 8.59, p < .01, η² = .10. The average motivation ratings were: 6.1 (SD = 

1.5), 6.9 (SD = 2.0), and 7.5 (SD = 1.4) for the low, moderate, and high pace 

conditions respectively. This pattern thus confirms our hypothesis: perceiving 

more effort in another person’s behavior motivated participants to find out the 

goal causing the behavior. 

Mediation of Perceived Effort 

To examine whether the effect described above was due to participants 

perceiving more effort, we conducted a mediational analysis (Baron & Kenny, 

1986). As we reported above, the first two steps of mediation had been met (an 

effect of the IV on the mediator and an effect of the IV on the DV), so next we 

analyzed the effect of walking pace on reported motivation again, this time 

controlling for the scores on the perceived effort ratings. An ANCOVA, using 

the pace and motivation measure as the independent and dependent variables 

and the perceived effort ratings as a covariate (mediating variable), revealed that 

the effect of perceived effort on the motivation measure was significant after 

controlling for pace, β = .38, t(80) = 2.99, p < .01, hereby meeting our third 

requirement for mediation. Furthermore, this analysis revealed that the effect of 

our pace conditions on reported motivation had completely vanished when 

controlling for perceived effort, F(1, 79) = .38, p = .54. A Sobel test showed 

that this decrease of our effect was significant, z = 2.95, p = .01.  Importantly, a 

test of the opposite model was unreliable: An ANCOVA examining the effect of 

manipulated pace on perceived effort while controlling for reported motivation 

did not cancel out the original effect, F(1, 79) = 35.18, p < .01, η² = .31. This 

indicates that the effect of manipulated pace on reported motivation was 

completely mediated by perceived effort, suggesting that participants became 
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more motivated to infer the protagonist’s goal because they perceived her to 

invest more effort into her behavior.  

Control Questions 

 The two control questions revealed no effect of pace conditions (both 

F’s < 1, ns.), thereby showing that effort did not boost the motivation to acquire 

new information in general, but was specific to information concerning the goal 

of the pursuer.   

 

Experiment 3.2 

The previous experiment obtained initial evidence for the idea that 

increased perceived effort enhances the motivation to infer the goal of another’s 

behavior. This effect was established in a text comprehension task that 

described walking speed to indicate effort as part of an agent’s everyday 

activity. The purpose of Experiment 3.2 was to replicate and extend the results 

from Experiment 3.1 in three ways. First, we used the animated film technique – 

a paradigm that utilizes functional properties of objects to convey behavioral 

information, and therefore allows for an examination of the role of effort in 

motivating people to infer goals from a more basic and content-free perceptual 

process view (see Kassin, 1982; for a discussion on this matter). In Experiment 

3.2, participants watched a short film in which a ball ‘walks’ down a road and 

encounters a house that contains several doors. The alleged goal of the ball was 

to enter the house, and differences in perceived effort were experimentally 

induced by showing how the ball ‘tries’ to open either one or more doors (see 

also Dik & Aarts, 2007). Thus, instead of variations in speed, we used the 

number of different actions to attain a goal to induce differences in perceived 

effort. After the film, participants reported their experienced motivation to find 

out the ball’s goal to enter the house.  

The second purpose of Experiment 3.2 was to provide an empirical test 

of the possible mechanism underlying the effect of perceptions of effort on the 

motivation to infer goals. SGI’s do not necessarily happen upon the mere 

perception of every behavior, but they are more likely to occur upon the 

actualization of our epistemic motivation. The motivation to find out others’ 

goals is not equal for every behavior, and as we reasoned, is high for those 

behaviors that carry features that something worthwhile is being strived for. 

After all, some goals are more valuable for us to know than other goals. 

Following the social informational value perspective on knowing and sharing 

goals of other people on the basis of the value of others’ goals (Aarts et al., 

2004; Cialdini & Trost, 1998; Tomassello et al., 2005), we proposed that people 

become more motivated to know another person’s goal as a function of 

perceptions of effort because they perceive the goal as being more valuable and 

important to the other person (and hence, may be valuable to them as well). 

Therefore, to test this proposition more directly, in the second experiment 

perceived value as to the agent’s goal was measured and its relation with 

manipulated number of different actions and reported motivation was examined. 
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Thirdly, previous work has demonstrated that moving geometrical 

figures tend to be perceived as living, intentional beings (starting with a classic 

study from Heider & Simmel, 1944), as long as they exhibit specific motion 

features. Two important features that have been investigated in the literature are 

self-propulsion (i.e., the object can start and stop on its own) suggesting that the 

object is an animate (living) being (Premack, 1990), and the principle of 

rationality (i.e., the object moves toward its goal along the most direct 

trajectory), implying goal directed movement (Gergely, Nadasy, Csibra, & Biro, 

1995). Although we constructed our display in a way that the different effort 

conditions would all carry these features, we wanted to make sure that the 

perceptions of intentionality would not differ between conditions and so we also 

measured perceived intentionality.  

 

Method 

Participants and Design 

 Forty-eight Dutch undergraduates participated in the experiment, 

receiving € 2,- in return. They were randomly assigned to the one, two, or four 

doors condition. 

Procedure 

Participants sat behind a PC in a cubicle and worked on the task 

individually. They were told that they were participating in research about how 

people process information that is exposed in animated displays. They were 

going to watch a short animated film, followed by a number of questions.  

 

Figure 5. Fragment of the animated film (Experiments 3.2 and 3.3). 
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Stimulus material. After a key press the film began and showed a ball that was 

moving down a road that had some trees next to it (see Figure 1). The road led 

upwards from the bottom of the screen and ended on a horizon. The road was 

broadest below, narrowing down towards the horizon. The ball was actually 

bouncing up and down in the center of the screen, while the trees moved 

towards the participants point of view, increasing in size. This created an image 

of the ball walking towards the horizon past the trees. Furthermore, the ball 

came across a house that was also located next to the road. In the beginning of 

the film, the house was shown as a small spot near the horizon, but as the ball 

‘got closer’ the house increased in size and the details of it became visible. 

After a few seconds it became apparent that the house had four doors and a sign 

on it that could not be read at first, but as soon as the ball walked even further 

participants were able to read the word theater on it. The ball then passed the 

house and it disappeared below the screen. Then a second house appeared in the 

distance and as the ball walked closer, it was shown that the sign on this house 

said café. The ball passed this house too, and it also disappeared below the 

screen.  

Manipulation of number of actions. Then a third house appeared and as soon as 

the ball reached it, the ball, the house, and the trees stopped moving. The ball 

walked off the road to the house and touched (depending on condition) one, 

two, or all four doors, creating the suggestion that the ball tried to enter the 

house. Each door was touched for a second. Note that at this point it was not 

possible to read the sign on the house yet, and thus the ball’s possible reason or 

goal to enter the house was not revealed. After these attempts the ball returned 

to the road and resumed its path. The ball moved on and just as the sign on the 

house was about to become readable, the film stopped. Accordingly, 

participants saw that the ball tried to open one or more doors in order to enter 

the house, but just as they were going to discover the goal of the ball to enter the 

house, the film stopped and the questions were administered (in random order).  

Perceived effort. To test whether we succeeded in inducing differences in the 

amount of perceived effort by showing an increase in number of attempted 

doors, we asked participants how much effort they thought that the ball had put 

in entering the last house. Responses were collected on a nine point scale (none 

[1] to a lot [9]).  

Reported motivation. To assess how motivated participants were to find out the 

goal of the ball, they were asked how much they wanted to know what the ball 

wanted to do in the house (not at all [1] to very much [9]).  

Perceived goal value. To assess the perceived value of the ball’s goal, two 

questions were posed that measured participants’ perceptions as to how valuable 

and important it was for the ball to enter the house (not at all [1] to very much 

[9]). These two ratings were averaged (r = .60) into an index of perceived goal 

value. 

Perceived intentionality. To check whether differences in perceived 

intentionality of the agent (i.e., the ball) could explain the effect on participants’ 
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motivation to find out the agent’s goal, we included an additional item. This 

item asked participants to what extent the ball behaved in an intentional manner 

(not at all [1] to very much [9]). 

 At the end of the experiment, participants were debriefed, paid and 

thanked. 

 

Results and Discussion 

Perceived Effort 

To test whether the manipulation was successful and participants had 

indeed perceived the ball to put more effort into going into the house when it 

tried to open more doors, the manipulation check was subjected to an ANOVA 

with the number of attempted doors as the independent variable, F(1, 46) = 

33.99, p < .01, η² = .43. Average scores were: 4.4 (SD = 2.2), 6.0 (SD = 1.6), 

and 7.8 (SD = 1.0) for the one, two, or four doors conditions respectively. It 

turned out that the increase in attempted doors showed a linear relation with the 

manner in which participants perceived effort. 

Reported Motivation  

The reported motivation measure was subjected to an ANOVA with 

attempted doors as the independent variable, F(1, 46) = 7.68, p = .01, η² = .14, 

which revealed a linear effect. Average scores were: 5.5 (SD = 2.0), 6.4 (SD = 

1.5), and 7.2 (SD = 1.6) for the one, two, and four attempted doors conditions 

respectively. Again, this confirms our hypothesis. People become more 

motivated to infer the goal of an agent when this agent behaves more in an 

effortful manner.  

Mediation of Perceived Goal Value 

With the perceived goal value index we wanted to explore the 

mechanism that turned exhibited effort into more motivation to infer the goal. 

Specifically, we argued that more behavioral effort signals the mental system 

that the goal causing the behavior is socially more valuable, which in turn, 

motivates participants to infer the goal. To test this notion, we conducted a 

mediational analysis and first examined whether participants perceived the goal 

of the ball to be more valuable as a function of the number of attempted doors. 

An ANOVA, testing the linear trend, showed that this was the case: F(1, 46) = 

19.87, p < .001, η² = .30. Average scores were: 4.7 (SD = 1.7), 5.8 (SD = 1.5), 

and 7.0 (SD = 1.3) for the one, two, and four doors conditions respectively. 

Furthermore, an ANCOVA, testing the effect of manipulated number of doors 

on reported motivation again, but now with the perceived goal value rating as a 

covariate, revealed that there was a separate effect of the mediating variable 

(perceived goal value) on the dependent variable (reported motivation) as well, 

β = .40, t(45) = 2.60, p = .013. Importantly, this analysis also demonstrated that 

the original effect of manipulated number of doors on reported motivation had 

completely disappeared when controlling for perceived goal value, F(1, 45) = 

1.06, p = .31. A Sobel test demonstrated that this decrease of the original effect 

was significant, z = 2.25, p = .02. An ANCOVA testing the opposite effect 
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(number of doors on goal value with motivation as a covariate) did not cancel 

out the original effect, F(1, 45) = 11.52, p = .001, η² = .20. Together, these 

analyses indicate that an increase in displayed effort caused participants to 

become more motivated to infer the goal of the other agent as a result of an 

enhancement of perceived value of the agent’s goal.¹  

Perceived Intentionality 

 An ANOVA testing the effects of the manipulated number of doors on 

the intentionality rating, revealed a non-significant (linear) effect, F(1, 46) < 1, 

ns. (overall mean being: 5.7, SD = 2.2). This finding shows that participants’ 

perception of intentional movement did not differ across conditions, and thus, 

that differences in reported motivation did not arise due to differences in 

intentionality perceptions.  

 

Experiment 3.3 

So far we demonstrated that people are more motivated to infer the goal 

of another individual when they perceive the other to behave more in an 

effortful manner. Also, it became apparent that this enhanced motivation 

emerged because people perceived the goal to be valuable to the other agent. 

These findings were obtained by using a self-reported measure of motivation. 

Obviously, such measure taps people’s explicit and reflective thoughts about 

their motivation to infer goals. This leaves open the possibility that participants 

did not become motivated by themselves, but only reported to be so because 

they were asked about it. According to our line of reasoning, however, the 

motivation to infer goals as a function of perceived effort may also affect actual 

behavior in a spontaneous fashion. Therefore, in this experiment we did not ask 

participants about their motivation, but we unobtrusively tapped it with a 

behavioral measure.  

In this experiment, we again used the animated film which was 

interrupted just before the goal of the ball became known to participants. During 

the interruption, a mouse click task had to be performed before the film 

continued. It is known that motivational behavior (in the present case, to find 

out an agent’s goal) may become manifest by a speed-up of performance on a 

task that enables one to act on the given motivational goal state (Freedman & 

Edwards, 1988; Latham & Locke, 1975; Payne, Bettman, & Luce, 1996). In the 

present experiment we made use of this rationale. Specifically, participants 

learned that after completing the mouse click task they could uncover the goal 

of the ball because then the sign on the house became readable. Working time 

on this interruption task thus served as the independent variable; we assumed 

that the faster participants completed this task, the more motivated they were to 

find out what the ball wanted to do (see e.g., Aarts et al., 2004; for a similar 

procedure to use working-speed as an implicit behavioral measure of 

motivation).  

Experiment 3.3 also served another important purpose. In this 

experiment we manipulated the disclosure of the goal by either giving the sign 
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on the house before participants worked on the interruption (mouse click) task, 

or after. First, manipulating the disclosure of the goal enabled us to demonstrate 

that the motivation to infer the goal of another agent is only enhanced by 

perceived effort if the goal is unknown. If the goal is known perceived effort is 

not expected to trigger epistemic motivation. Participants are not bothered to 

find out the goal and hence, they can easily turn to working on the interruption 

task. Second, it allowed us to rule out a behavioral priming account for the 

effects, in the sense that participants put more effort into the interruption task 

because they were primed with the concept of effort as a result of having seen 

the ball displaying more effort (see Dijksterhuis & Bargh, 2001). If behavior 

priming of effort drives the effects, then participants should increase their speed 

on the interruption task irrespective of whether the goal is known or not. 

However, if perceived behavioral effort facilitates the motivation to infer the 

possible goal causing the observed behavior, as we hypothesized, then 

participants should speed-up the interruption task as a function of perceived 

effort, but only in the condition where the goal (that is, the sign of the house) 

was not given.  

Lastly, we tried to control for another alternative explanation for the 

effects of perceiving effort on the motivation to find out the goal to which the 

effort is aimed at. A few studies have shown that unexpected events can 

instigate causal search, that is when people encounter an event that violates their 

expectations, they tend become motivated to identify the cause of the event 

(Pyszczynski & Greenberg, 1981; Wong & Weiner, 1981). It may be possible 

that effortful behavior (in our case, a higher number of door attempts by the ball 

to enter the house) is more unexpected than less effortful behavior, and this may 

explain the differences in motivation that we found. In order to rule out this 

possibility, in the current experiment we pre-exposed participants to all the 

different “number of doors” films that we designed before the actual task started 

in order to familiarize them with the films. This way, participants knew on 

beforehand the different types of behaviors the ball could exhibit, thus rendering 

these behaviors less likely to violate their expectations. 

 

Method 

Participants and Design 

 Eighty-two Dutch undergraduates participated in the experiment, 

receiving € 2,- in return. They were randomly assigned to one of the cells from 

the 2 (goal disclosure: yes vs. no) x 3 (number of doors: one vs. two vs. four) 

between participants design. 

Procedure 

Participants sat behind a PC in a cubicle and worked on the task 

individually. The same film as in the previous experiment was used, with an 

important modification. Again, the instructions on the computer screen told 

participants that they were participating in research about how people process 

information that is exposed in animated displays. In addition, they were told that 
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the researchers wanted to study the influence of interruption on this processing. 

Participants were going to watch an animated film that, from time to time, 

would be interrupted by a mouse click task. This mouse click task consisted of 

five squares on the computer screen that formed a path. Each of these squares 

had to be clicked on, starting with the first and ending with the fifth. To 

familiarize participants with the experimental task, they watched an example of 

the interruption task, and also all the different number of doors conditions of the 

film without interruption. Then the experiment started and participants were 

first exposed to an exercise trial. In the no goal disclosure condition the ball 

passed a house that had a sign on it that was about to become readable when the 

film stopped and the mouse click task began. After they finished this task, the 

film continued and participants were able to read the sign as the ball continued 

on its path. In the goal disclosure condition, the sign became visible earlier and 

was already readable before the interruption and continued to be so after the 

interruption task was completed. 

Motivational behavior. Next, the experimental trial began and participants saw 

the ball trying to enter a house using either one, two, or all four doors. Then the 

ball walked back to the road and continued on its way. As the house came closer 

to the viewpoint of the participants and they were just about to see what the sign 

said (in the no goal disclosure condition), the interruption task began and 

participants first had to finish it before the film continued (and thus could find 

out what the agent’s goal was to enter the house). In the goal disclosure 

condition the goal was readable before the interruption (and hence, participants 

could more rapidly move to the interruption task as they were not triggered with 

the motivational state of discovering the goal). The main dependent variable 

was the time participants took to work on the interruption (mouse click) task.  

 

Results and Discussion 

Motivational Behavior 

The time that participants took to finish the mouse click task was 

subjected to an ANOVA analysis with number of doors and goal disclosure 

conditions as the independent variables. The analysis revealed a main effect for 

goal disclosure, F (1, 76) = 8.21, p = .01, η² = .10, and a non-significant effect 

for number of doors, F (2, 76) = 1.60, p = .21. The main effect of goal 

disclosure showed that participants were overall faster on the interruption task 

when the goal of the ball was known (M = 2.56 s; SD = .36) in comparison to 

when the goal was unknown (M = 2.80 s; SD = .40). A possible explanation for 

this effect could be that participants in the goal disclosure condition were not 

distracted by trying to read the unreadable sign, thus more easily facilitated the 

switch to the (mouse click) interruption task. 

More importantly, the interaction between number of doors and goal 

disclosure was significant, F (1, 80) = 4.66, p = .03, η² = .06. Contrast analysis 

showed a linear increase in the speed of working on the interruption task as a 

function of the number of doors for participants who did not know the ball’s 
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goal during the interruption, F (1, 80) = 7.75, p < .01, η² = .09, while for 

participants who did know the goal this effect was absent, F (1, 80) = .07, p = 

.79. For the no goal disclosure condition, the mean working times on this task 

were: 2.99 s (SD = 0.40), 2.80 s (SD = 0.41), and 2.61 s (SD = 0.31) for the one, 

two, and four doors conditions respectively. For the goal disclosure condition 

these averages were: 2.54 s (SD = 0.36), 2.58 s (SD = 0.39), and 2.57 s (SD = 

0.34). This pattern of means supports our hypothesis that participants speeded 

up their performance on the interruption task to discover the ball’s goal if the 

ball was perceived to put more effort in his pursuit. Moreover, this motivational 

effect only emerged when the goal of the ball was unknown to participants; 

when the goal was already known, no motivational effects of perceptions of 

effort were established.  

 To conclude, the results from Experiment 3.3 replicate the effects from 

the previous two experiments by showing that the motivation to find out an 

agent’s goal increases as a function of the effort that the agent displays. 

Moreover, the results from the first two experiments are extended by 

demonstrating that people not only report to be motivated, but also show 

motivational behavior directed at information concerning the agent’s goal. 

Importantly, this does not happen when people are already familiar with the 

desired information, demonstrating the functional operation of epistemic 

motivation and canceling out a behavioral (effort) priming explanation.  

 

General Discussion 

In three experiments it was demonstrated that people become more 

motivated to find out the goal of an actor’s behavior whenever this behavior is 

characterized by more effort. Experiment 3.1 found higher experienced 

motivation ratings to know the goal of a protagonist as this protagonist moved 

with a higher pace toward her goal. Experiment 3.2 extended these findings to 

effortful behavior that was exhibited using an animated film, when effort was 

manipulated by increasing the number of attempted means to attain the goal. 

Finally in a third experiment, an increase in motivation to find out an actor’s 

goal as a function of perceiving effort was established using a behavioral 

measure. Participants behaved more in a motivational manner in order to 

acquire information about an agent’s goal when this agent put more effort into 

her behavior. Importantly, no effects on behavior occurred when participants 

already knew the goal. These findings provide new and important evidence that 

inferring goals from behavior can be a motivational process. Moreover, our 

studies show that this motivation is influenced by the effort that is perceived in 

the behavior performed by others in the situation at hand. 

The present research advances our understanding about the social 

cognitive process underlying the inferences of goals from behavior. So far, 

research mainly focused on demonstrating (spontaneous) goal inferences by 

exhibiting behavioral information using text comprehension tasks (Hassin et al., 

2005; Long & Golding, 1993; Poynor & Morris, 2003) or animated displays 
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(for an overview see Scholl & Tremoulet, 2000). Furthermore, this research 

approaches goal inferences from a cognitive perspective, in which knowledge 

structures (such as scripts) are assumed to drive SGI effects. Building on and 

extending this work, we aimed to acquire a better understanding of why some 

behaviors may lead to stronger SGI’s than other behaviors. For instance, 

recently, it was shown that the effort that is perceived in behavior influences the 

likelihood that the goal causing the behavior in the given context is inferred 

(Dik & Aarts, 2007). What may be expected on the basis of knowledge structure 

approaches that try to explain social (goal) inferences (Dik & Aarts, 2007; 

Graesser et al., 1994; Hastie, 1983; Read, 1987, Schank & Abelson, 1977), the 

resemblance that observed behavior has with stored representations of goal 

pursuit may not reveal the whole story as to the occurrence of SGI’s. Instead, 

we argue for a functional perspective on goal inferences, and presented findings 

that suggest that the probability of engaging in the goal inference process (such 

as searching and combining information in the environment at issue) follows 

from epistemic motivation. Interestingly, we show that perceiving effort in 

another’s behavior triggers this motivation, because observers assume that only 

important or valuable goals are worth this effort, which makes it interesting for 

them to discover the content of these goals. 

An important point that should be stressed here concerns the question of 

how our results may fit into the distinction between dispositional versus 

situational aspects proposed in attribution-process models (for an overview see, 

Gilbert, 1998). That is, several lines of experimentation indicate that people 

focus on either internal (in the agent) or external (in the situation) features to 

arrive at causal explanation for social events. In line with this work, it may be 

argued, for instance, that participants’ speed-up on the mouse task in 

Experiment 3.3 did not reflect their motivation to find out the goal of the ball, 

but merely their motivation to uncover the sign on the house. This suggests that 

they became more motivated to make an inference about the situation, and not 

necessarily about the (internal) goal of the agent. Although the desired piece of 

information refers to an object in the environment, and as such participants want 

to make a situational inference, we argue that participants are interested in the 

information because it pertains to the goal of the ball’s effortful behavior. After 

all, people use the behavior of others that they observe as a source of 

information about what is going on in the current situation (cf. Cialdini & Trost, 

1998). This piece of information can refer to an object in the situation but at the 

same time, be the other person’s goal that we want to infer. This point illustrates 

that the distinction between situational and dispositional (goal) inferences is not 

always clear-cut, and this especially holds when a person’s (internal) goal refers 

to an object in the situation (external). Clearly, whether the different types of 

inferences should be conceptualized as separate entities, or could be treated 

more similarly from an overarching viewpoint, calls for further theorizing and 

research. Perceived effort directed at objects in the environment, we believe, 

may provide a useful concept in this enterprise.  
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We also showed that perceptions of effort lead to an increase in 

perceived goal value, which in turn increases the epistemic motivation to 

uncover the content of this goal. However, the perception of the value of the 

other’s goal might also directly influence the perceived value of the goal to 

ourselves. Considering that behaviors of others can shape our interpretation of 

the social situation by providing us with a heuristic of “social proof” that the 

behavior is effective (Cialdini & Trost, 1998), the desirability of potential goals 

in our environment might be enhanced simply because we observe others 

working hard to attain them. Recent work has demonstrated that priming people 

with states that are desirable to them can lead to nonconscious pursuit of these 

goal states (Bargh & Chartrand, 1999; Custers & Aarts, 2005b; Moskowitz, Li, 

& Kirk, 2004). Also, these effects are known to occur when, instead of priming, 

people infer the goals from behavior of others, a phenomenon termed goal 

contagion (Aarts et al., 2004, 2008). The idea that perceived effort can directly 

influence the desirability of a goal representation, and hence, the motivation to 

attain them ourselves, would be a useful extension to this work.  

As the current work suggests, perceiving another person’s actions in 

terms of effort triggers our epistemic motivation that directs attention to 

particular information in the environment that concerns the other’s goal. This 

way, we are prone to acquire information that can be useful to us. However, in 

essence this mechanism can also backfire, considering situations where others 

want to deceive us. An illustrations of this point would be, for instance, when an 

army general engages in a decoy attack. By investing much effort (and human 

lives) into a false attack, the general can try to focus the enemy’s attention to 

one side of the battlefield, while launching a surprise attack to the other side. 

Hence, the perception of effort can be employed to trick others, by distracting 

their attention and motivation from true intentions (cf. work on the psychology 

of deception, e.g.: DePaulo & Morris, 2004). This example demonstrates that, 

like cognitive heuristics (Kruger et al., 2004; Tversky & Kahneman, 1974), 

perceptions of effort as an indicator for goal value and SGI can lead to 

suboptimal conclusions as a result of a biased motivational process. 

 

Concluding remarks 

Goal inferences are made under those circumstances in which they 

serve our needs and motives the best. For instance, in situations in which we 

share a common task with other individuals, the cognitive ability to ‘read’ the 

goals of others is a basic prerequisite for participation in collaborative activities. 

Understanding others’ goals has even been identified as one of the building 

blocks from which cultural cognition originated (Tomassello et al., 2005). 

Furthermore, the goals of others are readily used as a source of information, for 

instance about incentives in our environment. Learning where to acquire 

incentives by inferring the goals of others gives us the advantage that we do not 

need to find out everything ourselves. In this way, the ability to infer goals 

forms the basis for phenomena like observational learning (Miller & Dollard, 
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1941) or goal contagion (Aarts et al., 2004; 2008). Humans are motivated to 

utilize this cognitive ability to ‘see’ others’ goals if they consider it to be 

beneficial to themselves, thereby using cues (such as perceptions of effort) they 

observe in their environment. In principle, then, we may not be mere 

information processors, but instead employ our information processing 

capabilities in the service of our well-being.     
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Footnotes 

1. A more stringent test of our theoretical idea would be to examine whether the 

effect of perceived effort (instead of to be perceived effort in terms of 

number of doors) on reported motivation is mediated by goal value. 

However, this mediation effect could not be established, which is due to the 

strong correlation between perceived effort and goal value, and the 

relatively small sample size. Therefore, the results of Experiment 3.2 

suggest that the amount of effort that is to be perceived (instead of 

perceived as such) from the actor’s behavior is likely to influence 

motivation through perceived goal value. 
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Chapter 4 
Motivation contagion: How perceived effort can be an implicit motivator * 

 
 
Goal contagion refers to the phenomenon that people automatically pursue a 

goal because they observed this goal being pursued by someone else. The 

cognitive mechanism is considered to be an activation of a desirable mental 

representation through inferring the goal from the behavior of another. The 

current research advances this idea and investigates whether perceived effort 

can change the desirability that an observer associates with the goal being 

pursued. In three experiments it was found that partcipants’ motivated behavior 

to pursue the goal of making money was enhanced when they were exposed to 

others who had invested much effort into reaching this goal. Also, participants 

experienced stronger motivation to pursue the goal, but only when their need for 

money was low, indicating that seeing someone else putting effort in the goal to 

make money can create a need for making money oneself. Implications for goal 

contagion and situational influences on goal directed behavior more generally 

are discussed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Based on: Dik, G. & Aarts, H. (2007). Motivation contagion: How perceived 

effort can be an implicit motivator. Manuscript under review.
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Contrary to what most people think, their behavior in daily live is not always 

caused by a deliberate decision. Many times, people unconsciously engage in 

certain actions just because they were exposed to others who performed similar 

actions. Besides mimicking basic movement patterns like gestures or facial 

expressions, people are also influence by more abstract behavioral 

representations, like goals. For example, learning that your neighbor is going to 

spend his weekend selling cans of beer at the local fair, can trigger the goal to 

make money in yourself, leading to goal directed behavior towards this goal, 

without awareness of the influence of your neighbor’s actions. This 

phenomenon that describes how people automatically copy goals from others, 

has been called goal contagion (Aarts, Gollwitzer, & Hassin, 2004). Goal 

contagion is considered to consist of two separate steps: First, the goal that 

causes the observed behavior is inferred from it, leading to an enhanced 

accessibility of the mental representation of the goal in the observer’s mind. 

Second, if the goal is stored in the observer’s memory as an end-state that is 

desirable, goal directed action is employed in order to attain it (Aarts, 

Dijksterhuis, & Dik, 2008).  

Lately, issues concerning moderating circumstances under which goal 

contagion operates are receiving more attention (Dik & Aarts, 2007; Leander, 

Shah, & Chartrand, 2007). For instance, it was found that features of the 

observed behavior can have an influence on the first step of goal contagion. 

That is, people are more likely to infer the goals implied by others’ behavior 

when more effort is perceived in anothers’ actions, resulting in an increased 

mental accessibility and subsequent pursuit of their goal (Dik & Aarts, 2007). 

Hence, if the goal causing the behavior is unknown to us, perceived effort 

serves as a cue that motivates us to look for the goal and infer it (Dik & Aarts, 

in press). However, in daily live there are many situations in which another 

person’s goal is obvious, for example when it is explicitly revealed to us (“I 

want to make some extra money this weekend.”). In these cases, it is not 

necessary to infer the goal from behavior and mental accessibility of the goal is 

high. So whether goal contagion occurs is solely dependent on the second step; 

whether the activated goal state is perceived as being desirable to us as well, 

and hence, motivates us to attain it. Do goal states disclosed by other person’s 

behavior become more desirable to us because of the presence of certain 

situational factors, like features of the actor, behavior or observer? The present 

analysis sought a deeper investigation into this issue, and whether moderating 

circumstances can affect goal contagion when another’s goal is known to us. 

Specifically, we examine whether people’s motivation to attain a goal is 

augmented implicitly when they see that someone else’s motivation to reach 

this goal is high. As effort is an observable cue that reveals motivation, we 

investigate whether perceiving effort towards a goal boosts our motivation to 

attain that goal as well, without our awareness of its influence.  



60  Chapter 4 – Motivation Contagion 

Goal Contagion 

Traditionally, goal directed behavior that humans employ every day was 

thought to occur because of conscious decisions that we make about what it is 

that we want to do. However, today there is a bulk of psychological literature 

that has revealed that even complex motivational behavior like setting, striving 

toward, and monitoring a goal, can operate without our awareness (for an 

overview, see: Dijksterhuis, Chartrand, & Aarts, 2007; Moskowitz, Li, & Kirk, 

2004). Unobtrusively exposing participants to words that are related to the goal 

to achieve, for example, resulted in a better and more persistent performance on 

a subsequent anagram task (Bargh, Gollwitzer, LeeChai, Barndollar, & 

Trotschel, 2001). In a natural setting though, a prominent way in which humans 

are often exposed to goal related information is via the behaviors of others 

(Byrne & Russon, 1998; Cialdini & Trost, 1998; Tomasello, Kruger, & Ratner, 

1993). This led Aarts et al. (2004) to formulate the goal contagion hypothesis: 

People unconsciously pursue goals that they infer from others’ actions. Aarts 

and colleagues had heterosexual male participants read a short story about a guy 

that runs into a female college friend in a bar. At the end of the evening he takes 

her home and asks if he can come up to her apartment. Other (heterosexual 

male) participants from the control group read the same story, except that the 

guy did not take his friend home, but stays in the bar. Pretesting had shown that 

only in the first (experimental) condition participants inferred that the guy had 

the goal to have casual sex. At the end of the experiment, participants were told 

that a female (or a male) undergraduate wanted their help by giving feedback on 

a computer task that they did earlier, that the undergraduate supposedly 

designed for her (or his) research. As helping out a woman can be a mean that 

men employ to acquire sex (see Baumeister & Tice, 2001), the amount of 

feedback that the male participants would give served to measure their pursuit 

of this goal. It was found that participants who had just read the experimental 

scenario gave more feedback than control participants, but only when the 

receiver of the feedback was a female. Participants were unaware that reading 

the story had influenced the amount of feedback they gave, demonstrating that 

people unconsciously copy a goal from another, whenever the situation they are 

in provides them with an opportunity to pursue this goal. 

As the experiment above provided a nice demonstration of the goal 

contagion phenomenon, additional studies gave more insight into the boundary 

conditions of this effect.  Studies 4-6 (Aarts et al., 2004) revealed that the goal 

to have casual sex was not contagious when it was framed in a socially 

unacceptable manner. That is, when the story read that the guy was already in a 

steady relationship and was even about to become a father. Furthermore, 

participants rated the goal of having casual sex as being less desirable in this 

case, even though this goal is generally favorable to male undergraduates. It 

seems that information that accompanies the observed goal can influence the 

desirability of the goal representation, and thus whether the goal becomes 

contagious or not. 
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Evidence that supports this notion comes from studies that 

systematically varied the co-occurrence of a goal with affective information. 

Custers and Aarts (2005b) used an evaluative conditioning paradigm to 

unobtrusively link a neutral behavioral state (doing puzzles) to positively 

evaluated information. They found that participants worked harder on a task that 

would provide them with the opportunity to do a puzzle task, when this goal 

state had been ‘shaped’ positively, compared to participants that had only been 

exposed to positive information, or to the goal state paired with neutral 

information. This research shows that the desirability of a goal state can be 

enhanced when it co-occurs with positive information, leading to a stronger 

motivation to attain the state (cf. Ferguson, 2007). Interestingly, in the same 

vein, the motivation to attain an activated goal diminishes when it is 

unobtrusively paired with negative information (Aarts, Custers, & Holland, 

2007). This research strongly suggests that situational factors can play an 

important role in the occurrence of goal contagion. It suggests that situational or 

behavioral features can increase or decrease the desirability of the activated goal 

states and subsequent motivation to attain them without the person’s awareness 

of being influenced by these features.  

 

Perceived Effort 

An important behavioral characteristic that reveals a great deal about an 

actor’s goal desirability is the effort that he or she invests in his or her actions. 

The effort that people are willing to invest in goal pursuit is closely related to 

how desirable the goal is to them (Brehm & Self, 1989). The subjective value of 

goal objects even becomes higher when humans or animals had to exert effort to 

attain them. Humans also attribute more value to a goal when they anticipate to 

exert effort to reach it (for an overview, see: Lewis, 1965). This logic operates 

in an isomorphic way and thus also applies when we perceive others: When we 

see that others invest effort to reach their goal we readily assume that the goal is 

desirable or positive to them (Dik & Aarts, in press; Kassin & Lowe, 1977; see 

also: Kruger, Wirtz, Van Boven, & Altermatt, 2004). This is illustrated by 

findings from marketing research, in which it was demonstrated that customers 

are more satisfied with a service transaction when the employee they are dealing 

with invests more effort, irrespective of whether the outcome of the transaction 

is positive or negative to them (More & Bitner, 1995). Moreover, this relation 

also works in the other direction: People infer that the employee exerted effort 

when the outcome was positive.  

The close relation between effort and positivity of goals provides an 

interesting piece of the puzzle for the present analysis about goal contagion, 

because it suggests that whenever we see a goal in the environment that is being 

pursued with much effort, we (temporarily) encode this goal as being a 

desirable one. Because our cognitive system associates effortful behavior with 

desirable or positive end-states, an observed goal is being perceived as desirable 

to attain in the situation at hand when someone pursues it with much effort. 
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Similar to the Custers and Aarts (2005b) study, when the observation of a goal 

and behavioral information (in the form effortful behavior) co-occur with each 

other, the motivation to attain the goal increases. In other words, whenever 

people observe another person pursue a goal with much effort, they are more 

likely to catch this goal compared to the same goal being pursued with less 

effort. We empirically investigated this intriguing possibility in three 

experiments.   

 

Present Research 

In our experiments the hypothesis was tested that goal contagion is 

more likely to occur when much effort (vs. no effort) towards the goal is 

observed. Participants in all three experiments were exposed to behavior of 

another person who put effort or no effort into reaching the goal of making 

money. In the first two experiments, participants’ motivational behavior 

towards the goal to make money was measured with use of a signal detection 

task (SDT; Green & Swets, 1966). The instructions on these tasks were 

unobtrusively framed in such a way that participants would be rewarded with 

extra cash whenever they responded in a biased fashion. It was assumed that 

especially participants who were motivated to make money would respond in 

this manner. Hence, the strength of the bias served as the dependent variable. 

While Experiments 4.1 and 4.2 sought to demonstrate evidence for the idea that 

participants from the much effort condition showed a greater motivational bias 

than the no effort group, in the third experiment we assessed effort effects on 

participants’ experienced motivation to reach the goal, assessed with self-

reports. In addition, to provide further evidence that the effects were due to 

motivation, the relation with the personal need for money was examined. 

Because a person’s need for a certain resource is known to predict the 

motivation to attain that resource (Aarts, et al., 2004; McClelland & Atkinson, 

1948), we expected that participants’ need for money would interact with our 

effort manipulation on experienced motivation.  

 

Experiment 4.1 

This experiment tried to establish initial evidence for the idea that when 

people observe an actor pursuing a goal, the likelihood that they unconsciously 

take on this goal is dependent on the amount of effort that the actor invests in 

his behavior. Participants were supraliminally exposed to written information 

about the goal to make money, combined with information about people who 

either put a lot of effort into attaining this goal, or no effort. To assess the goal 

contagion effect, participants subsequently performed a SDT, in which they had 

to indicate on a number of trials whether a target was present or not among a set 

of distractors on the computer screen. Performance on a SDT is usually assessed 

with the sensitivity (how accurate participants distinguish between target and no 

target trials) and the response bias (participants’ tendency to respond ‘yes’ or 

‘no’ to having seen a target). This latter measure is known to be influenced by 
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participants’ motivation to arrive at a certain outcome (see e.g.: Crowe & 

Higgins, 1997). For instance, rewarding hits (responding to have seen a target 

when it was indeed present) leads to a ‘yes’ response bias, whereas punishing 

false alarms (responding to have seen a target when it was not present) leads 

people to respond in a biased manner towards ‘no’ answers. Employing this 

knowledge, we told participants before the SDT that they would earn a 

monetary incentive if they detected as much targets as possible. This instruction 

was expected to induce a bias towards ‘yes’ responding, but especially if 

participants were motivated to attain the goal of making money. This response 

bias on the SDT thus served to assess whether participants had caught this goal 

that they had been exposed to. It was expected that participants from the high 

effort group showed a greater bias towards ‘yes’ responses than the no effort 

participants.  

Besides the response bias, which is in signal detection theory often 

assessed by calculating the β, participants sensitivity on the SDT is calculated 

(d’), which represents how well is differentiated between target and no target 

trials. No effects of effort perception on this performance is expected though, 

because a more sensitive performance on the SDT does not serve the goal to 

make money in the situation at hand.     

 

Method 

Participants and Design 

 Forty-seven undergraduates participated in the research in partial 

fulfillment of course requirements. They were randomly assigned to the no or 

the high effort condition.  

Procedure 

Manipulation of effort. Participants worked individually behind a PC. First, they 

were exposed to the goal and the effort information. They were told that they 

started a task that investigated how people process text. Participants had to read 

10 sentences that appeared one word at a time (rapid serial visual presentation, 

see Long and Golding, 1993, for a similar procedure). Three of those sentences 

contained information about a person who either invested much effort in order 

to attain the goal to make money, or did not invest effort. For example: ‘The 

woman works very hard in order to receive a high salary.’ or ‘The woman does 

not work hard in order to receive a high salary’. The other seven sentences 

served as fillers and did not refer to making money or effort (e.g.: ‘The boy 

notices that it hasn’t rained all day.’) Some of the sentences (50 %) were 

followed by an asterisk (presented for 100 milliseconds). Participants were 

instructed to count the number of asterisks that would appear while trying to 

read all the sentences. The asterisks were introduced to keep participants 

focused on the position of the words. The beginning of a new sentence was 

announced by a row of X’s in the centre of the screen, that was displayed for 1 

second. Then the row of X’s was replaced by the first word of a sentence, 

remaining on screen for 350 milliseconds. Subsequently, this first word was 
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replaced by the second word of the sentence and this procedure continued until 

all the words of a sentence had been presented. Next, the asterisk appeared (or 

not) on the same location, followed by the row of X’s that announced the 

second sentence, and so on. The order of the sentences and the asterisks was 

randomized. After all ten sentences had been presented, participants had to 

indicate how many asterisks they had seen. Results showed that detecting the 

asterisks was not difficult: 96 % of all participants gave the correct answer of 5 

asterisks.  

Motivated behavior. Next, participants engaged in a signal detection task. In 

128 trials, participants had to indicate whether the target letter Q had appeared 

between ten distracting O’s. The instructions on the computer screen told 

participants that in order to keep them focused during the entire task, they were 

given the opportunity to make an extra Euro if they detected as much targets as 

possible. By giving these instructions we intended to instigate a bias for yes 

responses, especially for participants who were motivated to make money, as a 

result of being exposed to effortful behavior aimed at the goal to make money. 

In each trial, the stimuli were presented for 200 milliseconds after which 

participants could indicate whether there had been a Q present among the O’s 

by pressing a yes or no key on the keyboard. The location of the stimuli on the 

computer screen was decided randomly. Also random was the presence of a 

target in each trial, although the total number of target trials was sixty-four 

(50%).     

 At the end of the experiment, participants were debriefed and thanked. 

None of them could correctly report the true nature of the experiment. 

Furthermore, none of the participants thought that the sentence task had 

influenced their performance on the SDT.  

 

Results and Discussion 

Response bias  

We used signal detection theory to calculate measures of response bias 

(β), which are based on the proportion hits (responding yes when a target was 

present) and false alarms (responding yes when a target was not present) that 

participants scored. We used the log transformation of the β because it has 

distributional properties better suited for statistical analyses (Greenwald, Oakes, 

& Hoffman, 2003). The log β’s were analyzed with an ANOVA and revealed an 

effect of effort: F (1, 45) = 7.20, p = .010, η² = .14. Averages were: 0.69 (SD = 

.57) and 0.28 (SD = .47) for the no and high effort conditions. Because a log β > 

0 represents a bias towards no responding, whereas a log β < 0 stands for a bias 

towards yes responding, the average log β’s that were found reveal that 

participants overall showed a tendency to report that a target had not been 

present. This is probably due to the difficulty of the task; the number of 

distractors, the physical resemblance between the distractors and the target, and 

the exposure time of the stimuli made it hard to see the targets, which led 

participants to think that most trails did not contain a target, and hence they 
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more often responded no. Besides this general tendency, however, the 

difference between the two effort groups shows that, compared to the no effort 

group, the high effort participants exhibited a stronger bias toward yes 

responses. This supports our hypothesis.  

Sensitivity 

 To assess how well participants had been able to make a distinction 

between target and no target trials, sensitivity d’ for each individual was 

calculated. Higher scores on this measure stand for more sensitive performance 

on the SDT. An ANOVA revealed that the d’ was not different for the separate 

conditions: F (1, 45) < 1, ns. The average d’ was 1.05 (SD = 0.42). This shows 

that participants’ performance on the SDT did not differ between conditions. 

People from the high effort group did not become more accurate in detecting 

targets, they more readily responded to have seen one (see e.g. Balcetis & 

Dunning, 2006, for a more elaborate account of effects of motivation on 

perception). 

 

Experiment 4.2 

Experiment 4.1 was a first demonstration of the fact that an observed 

goal that is combined with high effortful behavior towards it, is more 

contagious than a goal without effortful behavior. However, the first experiment 

does not reveal whether high effort information leads to more goal contagion, or 

no effort behavior leads to less goal contagion. After all, it might be possible 

that in the no effort condition the goal to make money became less desirable to 

participants because they were exposed to others who exhibited no effort 

towards this goal, which could imply that these others were unmotivated to 

make money. To shed more light on this possibility, we conducted a second 

experiment in which a third condition was added, that also exposed participants 

to the goal to make money, but without any reference to effort information. This 

condition served as a baseline that would instigate participants’ motivation to 

earn money irrespective of effort information. Hence, by comparing both effort 

conditions to this one, we would be able to examine the possibility outlined 

above. 

Method 

Participants and Design 

 Sixty-two undergraduates participated in the research in partial 

fulfillment of course requirements. They were randomly assigned to the no, 

high, or the not mentioned effort condition. 

Procedure  

Participants worked individually behind a PC. In the first task they were 

exposed to the effort and goal information, in the same way as in the previous 

experiment. In the not mentioned effort condition, participants were also 

exposed to the goal to make money, but nothing about effortful behavior 

towards that goal was mentioned (e.g.: ‘The people discuss whether managers 
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should receive a high salary.’ ). Note that the presented goal information was 

exactly the same as in the other conditions (‘receive a high salary’).  

Motivated behavior. After this task, participants’ motivation to make some extra 

money was assessed in the same manner as in the previous experiment, with the 

use of a SDT. At the end of the experiment, participants were debriefed and 

thanked. Like in Experiment 4.1, none of them reported to be aware of the true 

nature of the study or a possible influence between the reading task and the 

SDT.  

Results 

Response bias  

The differences in average log β for each of the effort conditions were 

assessed with an ANOVA, showing a main effect of effort: F (2, 59) = 4.50, p = 

.015, η² = .13. Averages were: 0.62 (SD = 0.50), 0.62 (SD = 0.60), and 0.21 (SD 

= 0.42), for the not mentioned, no effort, and high effort conditions respectively. 

Contrast analyses revealed that the first and the second condition did not differ 

from each other, F (1, 60) < 1, ns, whereas they were both significantly 

different from the third condition, F (1,60) = 6.67, p = .012, η² = .10 and F 

(1,60) = 6.62, p = .013, η² = .099 respectively. As the results demonstrate, 

participants from the high effort condition showed the smallest no bias, 

revealing a relative tendency to report that the target was present compared to 

the other two groups. Apparently, the goal contagion effect becomes stronger 

after being exposed to high effort behavior towards a goal, whereas information 

about not investing much effort to reach the goal did not lead to less goal 

contagion.  

Sensitivity 

To assess how well participants had distinguished between noise and 

signal trials, we again calculated the d’. An ANOVA did not show an effect of 

effort perception on sensitivity: F (2, 59) = 1.39, p = .26. The average d’ for the 

separate effort conditions were: 1.06 (SD = 0.40), 1.17 (SD = 0.34), and 0.97 

(SD = 0.31), for the not mentioned, no effort, and high effort conditions 

respectively. These findings indicate that participants’ overall performance of 

detecting targets was not influenced by effort perceptions. 

 

Experiment 4.3 

So far, it was established that when participants observe that others 

pursue the goal to make money with much effort, their performance on a SDT 

becomes biased in a way that allows them to make more money themselves. 

Although these findings strongly point to the suggestion that participants’ 

motivation to earn money caused these effects, another possible explanation has 

to be considered as well. It might be possible that the information about others 

that invest a lot of effort into pursuing the goal to make money did not trigger 

participants’ motivation, but instead they used the exhibited information as a 

way of construing how to behave on the SDT. A demonstration of this 

situational construal idea comes from Kay and Ross (2003), who found a 
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similar thing when they primed participants with either competition or 

cooperation. They discovered that participants judged that a subsequent game 

had to be played in a fashion that resembled the primed construct, and that 

participants consequently intended to play the game accordingly. In the same 

vein, participants from our previous experiments might have shown a response 

bias that allowed them to earn extra money because they construed that the SDT 

had to be performed in a manner that earned them money, because investing 

effort to make money had been made salient.  

In the third experiment therefore, we used a different dependent 

variable that asked participants to report their desire to make money. This 

allowed to directly assess the experienced motivation to pursue this goal. 

Furthermore, to acquire even more evidence that our findings are due to an 

increase in motivation and not because of a situational construal, we took into 

account each participants’ a priori need for money. Previous research has shown 

that people who have a high need for a certain resource, have a strong 

desirability associated with the goal of obtaining that resource (e.g., McClelland 

& Atkinson, 1948; Veltkamp, Aarts, & Custers, in press). Thus, if people have a 

high need for money (i.e. when they are broke), the goal to make money is 

highly desirable to them. If the goal contagion effects that we found so far are 

indeed caused by an increase in motivation, then participants with a high need 

for money should be less susceptible to the observed effort information, because 

their desirability for the goal is already high. The influence of perceiving effort 

should be strongest for people with a moderate to low desirability. Therefore, in 

the current experiment we assessed participants’ need for money and examined 

the relation with effort.  

Method 

Participants and Design 

 Sixty-seven undergraduates participated in the research in partial 

fulfillment of course requirements. They were randomly assigned to the no or 

the high effort condition. 

Procedure  

 Participants worked individually behind a PC. The first task that had to 

be performed was a task in which participants had to rate as fast as possible how 

much they wanted to do or be in several different behaviors or states. For 

example, participants had to indicate as fast as possible how much they wanted 

to: clean, do sports, or be powerful. Each of these ratings could be given by 

clicking with the mouse on a horizontal bar that consisted of nine squares, 

ranging from a red square on the left (which read absolutely not) to a green 

square on the right (very much). The middle square was labeled neutral and was 

colored half red, half green. Each of the 10 ratings had to be given within 4 

seconds. This part of the experiment was conducted to familiarize participants 

with the rating task, so it could easily be employed to measure the dependent 

variable in a later phase of the experiment.   
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Effort manipulation. Then participants were exposed to the effort and goal 

information, in the same way as in the first experiment. 

Experienced motivation to make money. Next, participants returned to the rating 

task that they had practiced earlier. This time they had to rate how much they 

wanted twelve different states, among which were two items that referred to the 

goal of making money. These were: ‘have money’ and ‘receive your wages’. 

The order of the twelve items was randomized. The two money items were 

averaged (r = .59) and treated as the dependent variable. 

Individual need for money. Participants subsequently engaged in half an hour of 

irrelevant computer tasks from a different research team, after which the 

individual need for money was assessed. Participants had to answer five 

questions (Cronbach’s α = .84) about their financial status (e.g.: ‘Are you short 

on cash right now?’ and ‘Does your income allow you to buy what you want?’) 

which could be answered on a nine point-scale (no, not at all [1] to yes, very 

much [9]). Importantly, an ANOVA revealed that participants’ need for money 

itself was not affected by the effort information, F (1, 66) = 0.39, p = 0.53. 

 At the end of the experiment, participants were debriefed and thanked. 

 

Results 

Experienced motivation to make money 

 To assess participants’ motivation to have money as a function of 

exposure to effortful behavior (no vs. high) and their need for money (as a 

continuous variable), we conducted an analysis with the General Linear Model. 

This analysis revealed that there was no effect of effort, F (1, 64) = 1.96, p = 

.16, but a main effect of need for money was established: F (1, 64) = 7.22, p = 

.009, η² = .10. This latter finding shows that people who had a high need for 

money also experienced a stronger desire for money. Important for our 

hypothesis, the interaction effect of need and effort was significant as well, F (1, 

64) = 5.45, p = .023, η² = .08. In order to examine the pattern of this interaction, 

the effect of effort was assessed separately for people who reported to have a 

high need for money (one standard deviation above the mean; see Aiken & 

West, 1991) and people who reported to have low need for money (one standard 

deviation below the mean). These contrast analyses showed that only 

participants with a low need for money were influenced by the effort 

information, F (1, 64) = 6.88, p = .011, η² = .10. Their average experienced 

desire for money was 7.32 (SD = .28) for the no effort condition and 8.26 (SD = 

.23) for the high effort condition. Participants who reported to have a shortage 

of money had averages of 8.60 (SD = .25) and 8.35 (SD = .24) for the no and 

high effort conditions respectively, which was not different, F (1, 64) = .51, p = 

ns.  

None of the filler items reached significance, the highest F (1, 64) < 

2.13, ns.. This pattern of data shows that being exposed to effortful behavior 

towards the goal to make money did not lead to an overall boost in motivation, 

but was specific for an increase in desire to make money. These findings 
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indicate that for people who have a high need for money, the desirability that 

they associate with the goal to make money is overall high. However, people 

who do not have a need for money experience a desirability towards this goal 

that is not that high, and the desirability is influenced by situational information 

that co-occurs with the goal, like effort. 

 

General Discussion 

 In three experiments it was demonstrated that goal contagion is 

enhanced whenever the goal that people observe is being pursued with much 

effort. Experiment 4.1 showed that participants who were exposed to 

information about other people who pursued the goal to make money with much 

effort (vs. no effort), behaved more in a biased fashion on a subsequent SDT. 

That is, they showed a greater tendency to report having seen targets, because 

detecting targets served as a mean to make extra money. Experiment 4.2 

replicated these effects and also, by introducing a baseline condition, 

demonstrated that the differences in goal contagion as a function of effort were 

due to an increase in motivation in the high effort group, and not because of a 

decrease in the no effort group. Finally, to establish further evidence that the 

effects occurred because of in increase in desirability towards the goal, 

Experiment 4.3 measured experienced motivation to make money and also took 

participants a priori motivation into account by assessing the personal need for 

money. This revealed that only when their desirability towards the goal is low, 

people are prone to be influenced by effortful behavior that others display.  

The finding that only for participants who did not have a need for 

money the desirability towards making money increased after perceiving other 

people investing effort into reaching this goal offers interesting implications for 

goal contagion effects. Several studies have shown a relation between being 

deprived of a resource (e.g.: food, fluids, but also social resources like money) 

and the desire to obtain that resource (e.g.: McClelland & Atkinson, 1948; Aarts 

et al., 2004). For instance, Aarts et al. (2004, Study 1) found that exposing 

participants to the goal to make money only led to the adoption of this goal 

when participants had a high need for money. In other words, enhanced mental 

accessibility of the goal state only led to goal directed behavior when the need 

to make money (and hence, the desirability towards this goal) was high (see 

also: Veltkamp et al., in press). The current findings extend this idea by taking a 

situational cue like effort into account, that works as an implicit motivator 

besides individual need; both influence the desirability towards the goal. 

However, as the need for a resource becomes higher, the effect it has on goal 

desirability becomes stronger, rendering the relative influence of the situation 

smaller. This explains the finding from Experiment 4.3, participants who had a 

high need for money remained uninfluenced by perceived effort because the 

latter did not add much predictive variance to goal desirability when most of 

this variance was already taken by the individual need.  In a sense, then, 
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perceived effort towards a goal creates a need  to attain that goal oneself if such 

a need is not present upon observing other people’s behavior. 

 The use of the SDT response bias (log β) in the first two experiments as 

the dependent variable allowed for a clear distinction between motivation or 

mere behavior effects of our manipulation. Today, many studies have reported 

priming effects on behavior. For instance, more helpful behavior was observed 

after participants had been exposed to words that were related to the concept of 

helping (Macrae & Johnston, 1998). One of the major theoretical accounts for 

these effects has used the ideomotor explanation (James, 1890; see also: 

Dijksterhuis & Bargh, 2001), which states that there exists an automatic link in 

the mind between the activated concept and behavioral representations. For 

instance, merely seeing or thinking about helping automatically leads to helping 

behavior, because of a spreading activation from perceptual to motor areas in 

the brain. The current effects could be explain in this manner, such that as 

participants observed effort, they behaved in a effortful manner themselves, 

because this behavior was triggered through the automatic link between seeing 

effort and doing effort.  

However, it should be noted that the effects on our dependent variable 

did not reflect effortful behavior, because more effort on the SDT would have 

resulted in a better performance (i.e.: a more accurate distinction between target 

an noise trials; see: Sorkin, Hays, & West, 2001), which would have been 

revealed by a higher sensitivity (d’). Instead of investing more effort on the 

task, participants more often reported having seen a target, which reflects the 

motivation to reach a certain outcome (to score as many hits as possible). Under 

the current task instructions, detecting targets served as a mean to make money, 

which could be accomplished independent of effort investment. This excludes 

the possibility that participants merely copied the effortful behavior, and thus 

the ideomotor explanation.   

 Previous work has already shown that perceiving effort has a facilitating 

influence on the occurrence of goal contagion. We (Dik & Aarts, 2007) exposed 

participants to an animated film in which it was suggested that a non-living 

object pursued to goal to help, with various degrees of effort. It was found that 

the more effort was invested, the more likely it became that participants 

spontaneously inferred the goal, which also led to more willingness to help out 

themselves. It is important to note that although the outcomes are alike, the 

underlying processes of our previous work and the current one are different. As 

explained in the introduction section, goal contagion occurs whenever the 

mental representation of the goal is both desirable and made accessible in the 

observer’s mind (Custers & Aarts, 2005a). As our earlier work focused on 

making an already desirable mental state (i.e. helping) accessible through effort 

perception, the current experiments extend these findings. They reveal that the 

desirability of an accessible mental representation can also be influenced by 

effort information itself. The desirability is enhanced by observing that others 

associate a strong desirability (because of perceiving the investment of effort) 
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with the goal. Hence, this provides a more elaborate understanding of the effects 

of perceived effort on goal contagion, because it shows that these effects can 

work through two different routes. First, perceiving effortful behavior leads to 

better inferences of the underlying goal and thus, to an increase in accessibility 

of the goal representation, and second, it can directly enhance the desirability 

that an observer associates with the goal, once the representation is activated.  

  Our results fit into the general notion that humans, in taking their own 

course of action, (unconsciously) rely on information that is conveyed in others’ 

behavior. For example, studies have shown that people look up to the window 

of a building because they see that several strangers on the street are looking at 

it (Milgram, Bickman, & Berkowitz, 1969), or that people tend to litter more in 

an environment that has already been littered by others (Cialdini, Reno, & 

Kallgren, 1990). Cialdini et al. (1990) used the term descriptive norms to refer 

to knowledge that people possess about the type of behavior that is generally 

considered to be adaptive and effective in a certain situation. By relying on 

descriptive norms, people can effectively act by using the behavior of others as 

a source of information, without having to discover every proper course of 

action for themselves. Likewise, perceiving effort towards a goal tells our 

cognitive system that the goal is desirable and thus something that we want to 

attain, without us having to deliberate on everything we want. We simply rely 

on the observed wantings of others that we observe in the situation at hand. By 

relating our work to the work on social norms (Cialdini et al., 1990), we extend 

this work by proposing that it is not only mere behavior that is influenced by 

our norms. We show that a major determinant of goal directed behavior (i.e.: 

desirability of the goal) can be influenced by observing the behavior of others. 

As in the case of littering behavior, it is reasonable to assume that a person’s 

desirability towards (not) littering is influenced as a function of being exposed 

to the littering of others. With this, we like to stress the overlap that may exists 

between social norms and the work on goal contagion, and future endeavors to 

bridge these two fields can prove to be useful.          
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Chapter 5 
General conclusion and theoretical implications 
 

 

Goal contagion is a phenomenon that describes how people unconsciously 

pursue goals that they saw others in their surrounding trying to attain. The goal 

of this dissertation was to provide more insight into how goal contagion 

operates from a social-cognitive perspective, and how information that 

accompanies observed behavior in terms of effort affects the operation of the 

processes underlying goal contagion. A framework for understanding the 

different steps of goal contagion was laid out in the introduction section. It starts 

with observing behavior of another person in our environment. Combining 

pieces of information that we see (or already have stored in long term memory) 

concerning the actor, her behavior, and the situation in which it takes place, we 

spontaneously make an assumption or inference about the goal that the actor is 

pursuing. Because of this inference, the mental representation of the goal 

becomes accessible in our minds. If this representation is stored in our memory 

as something that is desirable to attain, and the situation we are in provides us 

with opportunities to pursue the goal ourselves, behavior is initiated towards its 

achievement, without our consciousness having to be involved.  

This framework is related to a broader perspective that tries to explain 

human behavior from our evolutionary heritage as a social specie (Tomasello et 

al., 2005), and as such considers human behavior to be greatly dependent on 

other individuals in the environment (see also: Cialdini & Trost, 1998). From 

this viewpoint we reason that we are affected by others’ behavior the most when 

they are motivated. After all, be it helping or hindering that others have in mind 

for us, the strength of their motivation determines how much their behavior is 

going to influence us. Because motivation can be observed by behavioral effort, 

this latter variable was varied in several experiments and its effects on the 

different steps of goal contagion were examined. This allowed for stringent tests 

of our framework, and gave insights into (the origin of) the function of goal 

contagion.   

 

Review of key findings 

Chapter 2 explored whether SGI’s are more likely to occur when the 

behavior that people observe is more effortful. Using two different implicit 

accessibility measures it was demonstrated that the accessibility of the goal 

increased as participants perceived the actor to invest more effort in her goal 

pursuit (Experiment 2.1 and 2.2). Moreover, a third experiment (Experiment 

2.3) showed that participants also reported to be more willing to engage in goal 

directed behavior aimed at the inferred goal, as they perceived more effort in the 

actor’s behavior. These findings provide an initial demonstration that the 

motivation of others serves as an informational signal to people (in the form 

effort) about what is going on in their environment, as they are prone to identify 
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the underlying goal of effortful behavior and readily adopt this goal as their 

own.  

Chapter 3 investigated why the perception of effort makes goal inferences 

more likely. Based on the idea that the motivation of others around us is an 

important cue that informs us about their goals and about possible rewards or 

threats to ourselves, three experiments revealed that people become more 

motivated to find out what others want to attain when these others behave more 

in an effortful manner. Observing motivational behavior triggers an epistemic 

drive to identify the goal that drives the motivated other, which explains why 

goal inferences occur stronger when perceiving effortful behavior; we become 

eager to find out the seemingly important goal. These findings even further 

underline the idea that the behavioral effort of others potentially offers valuable 

information to us. It changes our perception of and attention to the processing of 

goal directed actions of others around us, and as such affects goal contagion by 

enhancing its first step: inferring goals from behavior. 

Chapter 4 investigated whether perceiving effort also plays a role in the 

second step of goal contagion, adopting a goal as your own once it has become 

mentally accessible by observing someone else pursuing it. As motivated 

behavior is generally initiated towards an goal state that is worthwhile, and 

considering that humans rely greatly on the behaviors of others when choosing 

their own course of action, it was predicted that humans become motivated to 

attain a goal when others work hard to attain it. Three experiment found 

evidence that people show more motivated behavior towards a goal when they 

had just been exposed to others who worked hard to attain it, versus others who 

did not work hard to attain it (Experiments 4.1 and 4.2). Furthermore, a third 

experiment showed that these effects were moderated by participants current 

state of deprivation: They only caught the goal to make money when they were 

not in need of it. This confirms the idea of the effortful behavior of others as a 

motivating factor. It only works when our motivation is not already high. 

Hence, it was established that perceiving effort also works directly on the 

second step of goal contagion. The desirability of an accessible end state is 

enhanced by simply observing the goal desirability of others. 

In sum, it was shown that, all other things being equal, perceiving effort 

has several positive effects on goal contagion. These effects are pervasive and 

general because in this thesis, 1) it was demonstrated that they occurred when 

people were exposed to behavior in different context. That is, when behavior 

was exhibited using semantic descriptions and when ‘behavior’ was performed 

by non living objects in an animated movie context. 2) The effects occurred 

across different type of goals. People caught the goal to help out (Chapter 2), 

which can be considered a ‘social’ goal involving the interaction with others, 

and also the goal to make money (Chapter 4), which is a more ‘individual’ goal, 

instigated to gain an incentive for oneself. This distinction between social and 

individual goals can be debated of course, however, it proves the point that the 

effects of effort on goal contagion are not restricted to one particular goal. 3) 
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Lastly, the effects occurred naturally and spontaneously. Participants from our 

experiments did not need any instructions in advance, nor did they seem to be 

aware of inferring and adopting goals, as several manipulation checks indicated. 

These arguments demonstrate that the findings from this dissertation are not 

experiment specific, as they happen across situations, goals, and people 

involved. 

 

Goal contagion as a basic tendency 

In addition to the implications of perceiving effort, this dissertation sheds 

light on another theoretical issue of great importance concerning goal contagion 

and social influence in general. Some of the major theoretical contributions 

about social influence assume that people change their behavior because they 

have been exposed to other people behaving in a certain way. For instance, 

social learning theory states that children learn new behavior patterns when they 

perceive that others that they see as role models are being rewarded for their 

behavior (Bandura, 1986). Work on social norms demonstrates that our actions 

are determined by how other people usually behave in a given situation. That is, 

when encountering new situations, we observe how others behave to learn what 

actions are effective and socially desirable (Cialdini & Trost, 1998). As such, 

goal contagion constitutes a basic part of social influence in general and the 

imitation of each others goals in particular (see also, e.g. Melzoff, 1995) 

Our use of the Animated Film Technique allowed for an interesting 

bridge between these theories of social influence and work on 

anthropomorphism (for an overview: Epley, Waytz, & Ciacoppo, 2007), the 

latter dealing with our tendency to see non-human things as human. As with the 

original Heider & Simmel (1944) cartoon, our film induced the tendency to 

ascribe human characteristics to moving geometrical figures. However, our 

work extends the two different fields by showing that people not only ascribe 

goals, but also copy and want to understand the goal of, for example, a small 

moving ball. It is not that the presence of other humans is necessary to influence 

us, but our basic tendency to ‘see human’ is sufficient to change our behavior 

and even goal pursuit. It becomes clear, then, that we may adopt the implied 

goals of many environmental entities, as long as these entities are perceived as 

social agents having goals in mind.   

 

Perceiving effort and person perception 

The effects of perceiving effort may go beyond goal inferences and have 

implications for person perception research. Attribution theories have 

traditionally investigated how people make inferences about another person’s 

dispositional characteristics. Several stage models have been developed over the 

years that explain which cognitive steps people go through to arrive at a 

conclusion about someone’s personality, after being exposed to the person’s 

behavior (e.g., Gilbert, Pelham, & Krull, 1988; Trope, 1986). The first step in 

this process involves identifying the behavior, meaning to determine what the 
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person is doing. In their analysis of behavior identification, Jones & Davis 

(1965) emphasized that action is often identified by making an inference about 

another person’s intention. Others have argued that humans have a natural 

tendency to represent and perceive overt behaviors in terms of the goals they 

serve (Heider, 1958; Vallacher & Wegner, 1987).  

Because observable action is often identified by ascribing goals or 

intentions to it, the behavioral categorization stage often involves making goal 

inferences. As the current dissertation demonstrated that goal inferences are 

facilitated by perceiving effort in behavior, it means that the first stage in the 

dispositional attribution process is facilitated. Perceived effort then, increases 

dispositional attribution through a facilitation of its first stage. In other words, 

behavioral effort is a cue that helps people to understand what is going on 

‘beyond the information given’ by clarifying the purpose of other people’s 

behavior and subsequently, their personality. For example, a person who invests 

a lot of effort in helping others is readily considered to be a kind person. This 

notion fits well with Read, Jones and Miller (1990) analysis of the importance 

of understanding goals in ascribing traits to others. 

Other moderator variables of goal contagion 

 In this dissertation an attempt was made to examine the role of 

moderating circumstances in goal contagion. We highlighted perceived effort, a 

characteristic of the behavior that is observed. However, several other variables 

are worth investigating when one wants to understand the complexities of the 

why, how, and when of the goal contagion phenomenon. Features of the actor, 

observer, or situation may play a role in its occurrence as is already suggested 

by some of the earlier work on social influence. For example, Milgram and 

colleagues (1969) showed in a classic field experiment that people walking 

down the street look up to a room of a building because they noticed that 

Milgram and his confederates were looking at it. This effect was positively 

related to the number of confederates, hereby demonstrating that the size of the 

crowd has a strong impact on people’s change in behavior. Findings like these 

show an interesting parallel with the work from this thesis, in a way that both 

perceived effort and the number of actors inform an observer about the 

importance of the behavior that is going on. After all, if a lot of people seem to 

take an interest in it, it must be worthwhile. Like perceived effort, the number of 

actors performing the behavior may affect goal contagion because an observer 

becomes more motivated to identify the shared goal of all these actors, becomes 

more likely to infer the goal, and may find the goal to be more desirable once it 

is revealed, either because of individual or social consideration. 

 Features of the actor may also affect goal contagion, as is suggested by 

the social learning theory (Bandura, 1986) and by work on mimicry. For 

example, Cheng and Chartrand (2003) demonstrated that powerful people are 

mimicked more than people without power. A similar effect may pertain to goal 

contagion; the goals of powerful people are more likely to be inferred or be 

contagious to others. For instance, powerful people tend to exert the most 
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influence on others and as research has shown (ref) these others become 

motivated to pay more attention to their behavior and see more of their goals, 

leading to more contagion. Furthermore, the goals of likable others may also be 

more contagious than average. This is because the positive affect that is 

associated with a likable person may transfer easily to the goal that he or she 

pursues. This may work similarly to the work of positive affect as an implicit 

motivator (Custers & Aarts, 2005b), which shows that a goal becomes more 

desirable when it is co-activated with positive information. Moreover, it may 

even be so that in the first place, we started liking the person because he 

generally pursues goals that are positive to us as well. As similar others are 

considered to be more likable (Byrne, 1971), this hints to the social function of 

goal contagion. It makes individuals more similar because of shared goal 

pursuit, increasing interpersonal liking and bonding. But also, because 

individuals easily read and adopt each others goals, it creates and effective 

pursuit of the shared goals of people who are from the same social group 

(Tomassello et al., 2005). Integrating moderating variables like these into the 

social-cognitive perspective on goal contagion may be a promising effort and 

provides a broader (and yet more specific) theoretical framework for 

understanding social influence.    

 

Concluding remarks 

This dissertation tried to map the social-cognitive underpinnings of the 

role of perceived effort on goal contagion. The basic ideas were deduced from a 

solid theoretical background and the results were positioned in and explained 

from broader psychological perspectives. It stresses the important influence of 

other’s actions on our own, and more specifically, how perceiving motivation 

can be such a strong social cue that it affects our attention, judgements, and goal 

pursuit. Goal contagion is a phenomenon that is dependent on, and has 

implications for a wide array of other factors pertaining to human functioning. 

Because of this, the scale of what it is known about goal contagion today is 

heavily balanced to what is yet unknown. With this thesis, I hope to have 

pointed out that we are dealing with a phenomenon that can tell us much about 

social behavior. As such, I hope to inspire future research that will help to tip 

the balance in our favour, as our quest for understanding ourselves continues.  
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Samenvatting 
Summary in Dutch 
 

 

 

Mensen zijn van nature sociale wezens. Al duizenden jaren leven wij in sociale 

groepen en zijn voor ons welzijn en zelfs overleven voor een groot deel 

afhankelijk van de mensen om ons heen. Belangrijk voor een sociale soort als 

de onze is dat wij als individuen elkaar kunnen begrijpen en 

gemeenschappelijke doelen nastreven. Samenwerken zou onmogelijk zijn als de 

één niet wist wat de ander wilde, en als beide niet het doel deelden om samen te 

werken. Mensen bezitten dan ook van nature een goed ontwikkeld mentaal 

systeem om het gedrag van anderen te kunnen begrijpen. Wanneer wij immers 

de doelen van andere weten, kunnen we hun gedrag voorspellen en dat van ons 

erop afstellen. Als er bijvoorbeeld iemand op je afkomt en je ziet aan zijn 

gedrag dat zijn doel is om je te knuffelen in plaats van te slaan, dan kan dit 

aanzienlijk voordeel opleveren. 

 Daarnaast kan het voordeel opleveren om de doelen die we bij anderen 

waarnemen direct over te nemen. Zo kunnen we bijvoorbeeld snel op de vlucht 

slaan als we zien dat anderen om ons heen dat ook doen. De doelen van andere 

dienen als bron voor informatie voor onze eigen acties. Uit psychologisch 

onderzoek blijkt dat mensen het afleiden en overnemen van andermans 

bedoelingen zelfs volledig automatisch doen. Zo ging deelnemers aan een 

onderzoek het doel om wat extra geld te verdienen nastreven, nadat zij waren 

blootgesteld aan gedrag van iemand die ditzelfde doel probeerde te bereiken. 

Wanneer het achteraf aan ze gevraagd werd, ontkenden de deelnemers dat ze 

zich hier extra voor inspanden of dat ze op wat voor manier dan ook waren 

beïnvloed. Dit fenomeen wordt aangeduid met de term goal contagion (Aarts et. 

al, 2004). Anders dan ‘gewoon’ het letterlijk imiteren van gedrag, gaat het hier 

om het overnemen van het uiteindelijke doel van het gedrag, in plaats van de 

fysieke handeling nadoen.  

 Deze dissertatie gaat over goal contagion, en met name probeert het in 

kaart te brengen welke cognitieve processen te grondslag liggen het hele proces 

van waarnemen tot en met overnemen van andermans doelen. Tevens wordt 

gekeken naar de vraag wanneer, onder welke omstandigheden treedt goal 

contagion op. Hierbij staat één concept centraal en dat is inspanning. Inspanning 

is namelijk een kernbegrip wanneer het aankomt op het waarnemen van 

motivationeel, doelgericht gedrag. Gezien de overvloed van gedraging waaraan 

wij elke dag blootstaan, zou het onzin, zo niet een onmogelijkheid zijn om al dit 

gedrag dezelfde aandacht te geven of de doelen ervan over te nemen. Ons 

mentale systeem moet dus een mechanisme hebben ontwikkeld wat belangrijke 

gedragingen van minder belangrijke onderscheid. Dit proefschrift onderzoekt de 

mogelijkheid of het waarnemen van inspanning hierbij een rol speel. Doelen 

waar mensen namelijk inspanning voor willen doen, zijn immers de belangrijke 
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doelen en daarom zijn deze interessant voor ons om te weten en over te nemen. 

In totaal negen experimenten, verdeeld over drie empirische hoofdstukken, 

wordt onderzocht of en hoe het waarnemen van inspanning een rol kan spelen 

bij goal contagion. Elke hoofdstuk beantwoord hierbij een subvraag. Hieronder 

volgt een overzicht van deze drie empirische hoofdstukken. 

 In het eerste hoofdstuk (Hoofdstuk 2 in deze dissertatie) wordt gekeken 

wat de invloed is van het waarnemen van gedrag dat veel (of weinig) 

inspanning bevat op het afleiden van het onderliggende doel uit het fysiek 

waarneembare gedrag. Tevens wordt ingegaan op de vraag of mensen doelen 

overnemen van anderen die ook mensen zijn, of dat dit niet uitmaakt en slechts 

het waarnemen van ‘gedrag’ voldoende is. Hiertoe werd een animatiefilm 

ontwikkeld waarbij een bewegende bal te zien was die op zo’n manier bewoog 

wat de indruk wekte dat deze een andere bal wilde helpen. Dit helpen deed hij 

met verschillende niveaus van inspanning, namelijk door geen, één, twee, of 

vier pogingen te doen alvorens op te geven, waarbij er dus eigenlijk vier versies 

van de film werden gemaakt. Afhankelijk van de versie die de deelnemers onder 

ogen hadden gekregen, leidden zij meer het doel om te helpen af uit het 

´gedrag´ van de bal (hoe meer inspanning de bal deed, hoe meer het doel werd 

afgeleid). Dit werd gemeten door verschillende impliciete 

toegankelijkheidmaten te gebruiken (Experiment 1 en 2) die kunnen meten wat 

er op dat moment in het werkgeheugen geactiveerd is, zonder dit rechtsreeks 

aan mensen te hoeven vragen. Hieruit bleek dat het concept helpen meer was 

geactiveerd als er een hogere inspanning was waargenomen. In een derde 

experiment werd bovendien gevonden dat deelnemers als functie van de 

inspanning die ze bij de bal hadden waargenomen, zij zelf ook meer bereid 

werden om ons te helpen met het invullen van een extra vragenlijst aan het eind 

van het onderzoek. Het waarnemen van inspanning bevordert dus inderdaad 

goal contagion, zelfs wanneer de persoon in kwestie een bewegende bal is. 

 In Hoofdstuk 2 wordt dieper ingegaan op de vraag hoe het waarnemen 

van inspanning nu precies het afleiden uit gedrag beïnvloedt. Komt het omdat 

inspanning waarnemen in gedrag het voor een observeerder duidelijk maakt dat 

er een doel wordt nagestreefd en ze het doel daarom beter zien? Of is het zo dat 

mensen, wanneer zij inspanning waarnemen, meer willen weten wat de persoon 

met zijn gedrag wil bereiken? Drie experimenten vonden bewijs voor deze 

laatste verklaring. Wanneer deelnemers aan het onderzoek een verhaal 

(Experiment 3.1) of animatiefilm (Experiment 3.2 en 3.3) onder ogen kregen 

waarbij een actor met meer of minder inspanning een onbekend doel probeerde 

te bereiken, gaven ze erna meer aan dat ze wilden weten wat de actor wilde 

behalen met zijn gedrag. Bovendien werd hun motivatie in het derde experiment 

ook met behulp van gedrag gemeten. Telkens als in de film bijna te zien was 

wat de actor wilde gaan doen, werd de film onderbroken en moesten de 

deelnemers een kort taakje doen waarna de film verder zou gaan. De resultaten 

lieten zien dat wanneer de actor meer moeite had gestoken in zijn gedrag, de 

deelnemers het tussenliggende taakje sneller afmaakten om zo de spannende 
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ontknoping (waarin het doel van de actor zichtbaar werd) te kunnen bekijken. 

Kortom, dit hoofdstuk laat zien dat mensen de doelen van een ander meer willen 

weten als de ander meer moeite in zijn gedrag steekt.    

 In het laatste empirische hoofdstuk wordt de vraag gesteld of dat het 

waarnemen van inspanning bij een ander ons ook direct kan motiveren om zijn 

doel over te nemen, ongeacht of we dit doel nu meer afleiden. Met andere 

woorden, kan het ook voorkomen dat, wanneer we al weten welk doel iemand 

probeert te bereiken, wij meer gemotiveerd worden om dit doel ook te bereiken, 

simpelweg omdat de ander er meer moeite voor doet? In drie experimenten 

werden deelnemers aan het onderzoek blootgesteld aan zinnen waarin anderen 

wel of niet moeite deden om geld te verdienen. Vervolgens kregen ze een taak 

te doen waarin ze verschillende malen moesten aangeven of er een bepaalde 

stimulus op het scherm was verschenen of niet, waarbij ze werd beloofd dat ze 

extra geld konden verdienen als ze meer van deze stimuli konden waarnemen. 

Uit de resultaten bleek dat de deelnemers uit de veel moeite groep (zij die 

zinnen hadden zitten lezen van anderen die wel moeite deden om geld te 

verdienen) vaker aangaven een stimulus te hebben gezien. Oftewel, ze 

begonnen ook meer moeite te doen om geld te verdienen. In een ander 

experiment gaven de deelnemers uit deze groep bovendien ook meer aan dat 

geld verdienen in het algemeen iets was wat ze graag doen. Interessant genoeg 

gold dit echter niet voor mensen die blut waren op het moment. Deze mensen 

gaven sowieso aan dat ze graag geld verdienen. De invloed van de 

gedragsinspanning van andere mensen motiveert ons alleen als we dit nog niet 

zijn.  

 Al met al is in deze dissertatie aangetoond dat het waarnemen van 

gedragsinspanning bij iemand anders (ook al is dit een niet levend object) de 

kans vergroot dat wij het doel van de ander zijn gedrag (onbewust) zullen 

overnemen. Dit komt enerzijds doordat we meer willen weten wat de ander zijn 

doel is als deze moeite doet, en daarom dit doel ook eerder zullen ‘zien’ en het 

ons vervolgens beïnvloedt. En anderzijds komt dit omdat wij meer gemotiveerd 

worden om doelen die we in onze sociale omgeving waarnemen te bereiken, 

wanneer we zien dat anderen er moeite voor doen.  
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Dankwoord 
 

 

Typerend voor het schrijven van een dankwoord in een proefschrift is dat 

mensen gedurende hun gehele AIO tijd al hebben gefantaseerd over wat er nu 

precies in moet komen en hoe ze de juiste woorden moeten vinden om iedereen 

om gepaste wijze te bedanken. Dit geldt ook voor mij. Typerend voor mij is 

daarbij ook dat nu het eenmaal zover is, ik nog precies zes en een halve minuut 

heb voordat het hele spul bij de drukker moet zijn, dus laat ik maar snel 

beginnen.  

 De persoon naar wie mijn grootste dank uitgaat is natuurlijk mijn 

promotor Henk Aarts. Naast het feit dat Henk een bewonderswaardig 

wetenschapper is met de gedrevenheid van een stier in een 

boerenzakdoekenwinkel, heb ik hem vooral veel te danken aan zijn rol als 

begeleider. Hoewel ik Henk wel eens een zeur vond en hij mij eigenwijs (waar 

ik het natuurlijk niet mee eens was), wist hij me altijd op de juiste manier te 

prikkelen om het beste uit mezelf te halen. Zijn toewijding om mij het 

vakgebied te leren was een echte steun, en een betere leraar en kameraad had ik 

niet kunnen wensen. Bedankt Henk! 

 Verder natuurlijk mijn collega’s van het departement Sociale- en 

Organisatie Psychologie in Utrecht. Met sommigen van jullie heb ik lief en leed 

gedeeld en met sommigen wel eens een leuk gesprek bij het kopieerapparaat, 

maar allemaal wil ik jullie bedanken voor de leuke en leerzame tijd in Utrecht. 

En als jullie gewoon allemaal goed naar Kees blijven luisteren, dan weet ik 

zeker dat het ook zonder mij helemaal goed komt! 

 Ook mijn familie ben ik dank verschuldigd. Als ik niet altijd bij mijn 

ouders had kunnen aankloppen voor een luisterend oor, een goed advies of 

gewoon keiharde knaken, dan had ik dit dankwoord nooit hoeven schrijven. 

Zoals eigenlijk altijd in mijn leven, zijn mijn ouders ook tijdens mijn AIO tijd 

mijn rots in de branding geweest. Pa en Ma, ik hou van jullie. En dat zeg ik niet 

alleen maar vanwege dat geld hoor! 

 Natuurlijk moet ik ook mijn paranimfen bedanken, Martijn en Paul, 

voor al het harde werk waarvan ze eigenlijk nog niks hebben gedaan maar wat 

ze allemaal nog moeten gaan doen rond mijn promotie. 

 En tot slot wil ik hier mijn dochter Nemea noemen. Want haar ben ik 

dankbaar voor het geluk dat ze me elke dag geeft. 

 

Mei, 2008 
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