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Abstract 

This investigation explored the conditions that minimize the negative effects of 

lacking choice and maximize the positive effects of having choice. Four experimental 

studies were conducted with college students as participants. Four aspects of this issue 

were addressed: (a) whether the saliency of not having a choice moderates the 

detrimental effects of lacking choice, (b) whether having choice is more beneficial when 

the type of choice is less costly in terms of self-regulatory effort, (c) whether the effect of 

choice on motivation is influenced by the number of choices an individual must make, 

and (d) whether perceived competence mediates of the relationships between choice, 

motivation and performance. Overall, this investigation failed to provide substantial 

support for the hypotheses regarding factors that might moderate the effects of choice on 

motivation. Null results are proposed to be largely attributable to the strength of the 

choice manipulations, the nature of the tasks used, and characteristics of participants. The 

results of two studies provided partial support for hypotheses showing that participants in 

no-choice conditions experienced a decrease in perceived competence or intrinsic 

motivation for the task, while participants who received a choice experienced no such 

decrease. This in conjunction with evidence showing that the participants found the task 

to be more difficult than expected suggested that choice may serve a protective function 

for difficult tasks. Further, exploratory analyses revealed that that the effect of choice 

may be more beneficial for individuals with low perceived or actual competence and that 

restricting choice may be more detrimental to individuals with high perceived or actual 
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competence. Ways in which future studies may address the limitations of the present 

investigation and build on exploratory findings are discussed. 
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1. Introduction  

Each day, people will make a multitude of choices. Most people believe that 

having the freedom to choose is an essential determinant of happiness and health, 

allowing them to control their fate and express individuality. Few other beliefs are more 

fundamental to western culture than the belief that individuals have the right to freedom, 

liberty, and choice.  

Many motivational theorists agree with this view. They assert that having choice 

is associated with enhanced motivation, interest, performance, and even better physical 

health (Deci, 1980; Ryan & Deci, 2000; Zuckerman, Porac, Lathin, Smith, & Deci, 1978; 

Langer & Rodin, 1976). Likewise, not having choice may lead to deficits in motivation 

and related outcomes (Brehm, 1966; Deci, Connell, & Ryan, 1989), especially when the 

obstruction of choice is made salient (Patall, Cooper, & Robinson, 2007). Choice has 

been demonstrated to have effects on a wide array of outcomes, including motivation, 

performance, and perceived competence, to name a few (Iyengar & Lepper, 1999; 

Cordova & Lepper, 1996; Tafarodi, Milne & Smith, 1999). However, the mechanism 

through which choice has its effects on these various outcomes remains unclear. Further, 

recently, self-regulation theorists have suggested that the effects of choice may not be so 

ubiquitously positive and that there may be a cost associated with engaging in choice-

making (Baumeister, Bratslavsky, Muraven, & Tice, 1998; Muraven, Baumeister, & 

Tice, 1999; Muraven & Baumiester, 2000; Schwartz, 2000). Consequently, some choice 

situtations may be more beneficial than others to the extent that the self-regulatory cost 

associated with them are minimized.  
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In this dissertation, I explore the conditions under which the negative effects of 

lacking choice are minimized and the positive effects of having choice are maximized. 

First, I examine (a) whether the saliency of not having a choice moderates the detrimental 

effects of lacking choice. Second, I examine whether (b) having choice is more beneficial 

when the type of choice is less costly in terms of self-regulatory effort. Next, I explore 

whether (c) the effect of choice on motivation is influenced by the number of choices an 

individual must make. Finally, I explore (d) the nature of the mechanism through which 

choice has its effects. In particular, I look at the role of perceived competence as a 

mediator of the relationships between choice, motivation and performance.   

1.1 Self-Determination Theory and Choice 

DeCharms (1968) argued that the need for “personal causation” is a primary 

motivational force, suggesting that “…when man perceives his behavior as stemming from 

his own choice he will cherish that behavior and its results…” (p. 273). In line with this 

notion, self-determination theory (Deci, 1980; Ryan & Deci, 2000) suggests that autonomy, 

competence, and relatedness are three fundamental needs that underlie people’s intrinsic 

motivation or the propensity to engage in a behavior for its own sake (or out of enjoyment; 

Deci, 1971). Social contexts that satisfy these needs will enhance intrinsic motivation 

(Ryan & Deci, 2000). Further, support for intrinsic motivation should lead to improved 

performance and learning (Deci, Vallerand, Pelletier, & Ryan, 1991; Grolnick, Ryan, & 

Deci, 1991). Therefore, intrinsic motivation and task performance are enhanced when an 

individual feels autonomous and in control of his or her outcomes and when information is 

provided about the individual’s competence at navigating the environment. Likewise, when 
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the environment is experienced as controlling, intrinsic motivation and performance are 

diminished (Deci, Connell, & Ryan, 1989).  

In line with self-determination theory, the provision of choice has been found to 

lead to an increased sense of personal control (Rotter, 1966; Taylor, 1989), as well as 

enhanced motivation, liking, and interest for a task (Zuckerman, Porac, Lathin, Smith, & 

Deci, 1978; Swann & Pittman, 1977; Iyengar & Lepper, 1999; Cordova & Lepper, 1996).  

Research examining the impact of choice has also supported the expected positive effect of 

providing choices on effort, task performance, subsequent learning, and perceived 

competence (Iyengar and Lepper, 1999; Cordova & Lepper, 1996; Kernan, Heimann, 

Hanges, 1991; Becker, 1997). In one seminal study, Zuckerman and colleagues (1978) 

found that participants who were asked to choose three puzzles to work on among six 

options spent more time engaged in the puzzle-solving task in a subsequent free-play 

period compared to participants who were assigned to work on three of the six puzzles. 

Similarly, Iyengar and Lepper (1999) found that Caucasian American students spent more 

time on the task and performed best when they made personal choices about which tasks to 

engage in rather than having the task chosen for them. In another study, children provided 

with choices demonstrated greater learning, as measured by the number of problems 

answered correctly on a math test (Cordova & Lepper, 1996).  

1.2 Minimizing the Detrimental Effects of Lacking Choice 

According to self-determination theory, not only does choice enhance intrinsic 

motivation, but conditions that are experienced as controlling will diminish intrinsic 

motivation (Deci et al., 1989). Similarly, Brehm (1966) showed in his work on reactance 
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theory that when people have choices, but then have a choice alternative explicitly 

eliminated, they experience a state of psychological reactance in which they will be highly 

motivated to regain and defend their personal freedom. According to reactance theory, this 

threat of restriction or elimination of the individual’s ability to choose will cause them to 

evaluate more positively the alternatives they were not allowed to choose while the 

remaining alternatives are evaluated more negatively.  

In line with both theories, a recent meta-analysis of empirical studies on the 

impact of choice on intrinsic motivation by Patall, Cooper, & Robinson (2007) suggested 

that the effect of choice was stronger when participants given choice were compared to 

the most controlling forms of no-choice conditions. Specifically, the effect of choice was 

strongest in comparison to no-choice conditions in which participants’ lack of choice was 

made salient by explicitly denying choice. Similarly, the effect of choice on intrinsic 

motivation was greatest in comparison to control conditions in which participants were 

aware that there were alternatives not open to them versus control conditions in which 

participants were not aware of alternatives. Under these conditions, participants likely 

experienced a decrement in intrinsic motivation. Consequently, the difference in intrinsic 

motivation between the choice conditions and these most controlling no-choice 

conditions was greater than the difference between the choice condition and less 

controlling no-choice conditions, such as when participants were randomly assigned an 

option, were assigned an option by an individual who was not significant to the 

participant in any way (e.g., the experimenter), or were unaware that options other than 

their assignment existed.  
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These findings raise the question of under what conditions having no choice leads 

to decrements in motivation. That is, a lack of choice may be motivationally neutral in its 

effect as long as it is not made salient to the participant that (a) no options are available or 

(b) options have been removed. Rather, it may only be when a lack of choice is made 

salient to the participant that motivation is diminished. Study 1 will address this issue by 

examining the effect of choice in comparison to control conditions in which the saliency 

of not having a choice is varied. By comparing baseline levels of intrinsic motivation 

with various no-choice manipulations I should be able to determine what conditions 

involving no-choice diminish motivation for that task.  

1.3 Self-Regulatory Strength Depletion and Choice 

Despite documented positive effects of choice, some psychologists have noted 

that choice may also have costs (Schwartz, 2000). In particular, according to the self-

regulatory perspective proposed by Baumeister and colleagues (Baumeister, Bratslavsky, 

Muraven, & Tice, 1998; Muraven, Baumeister, & Tice, 1999; Muraven & Baumiester, 

2000), all acts of choice require self-control and require self-regulatory effort. This 

capacity for self-regulation is a limited resource that can be depleted, analogous to a 

source of physical energy or strength. Since all acts of volition or self-regulation draw on 

the same resource, making a choice can result in a state of fatigue called “ego-depletion” 

or “strength depletion.” During self-regulatory strength depletion the individual 

experiences a decrement in the capacity to initiate activity or further self-regulate. For 

example, participants who were given a choice of which side to take in a debate persisted 

for less time and made fewer attempts at solving subsequent puzzles compared to 
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participants who were not asked to make a debating choice (Baumeister et al., 1998). In 

other studies, participants who made choices drank less of a bad tasting beverage, 

performed worse on a math test, and showed reduced persistence on a cold water pressure 

task (Vohs, Baumeister, Twenge, Schmeichel, Tice, & Crocker, 2004; See Bruyneel, 

Dewitte, Vohs, & Warlop, 2006 for a description).  

1.4 Integrating Theoretical Models of Choice 

Moller and colleagues (Moller, Deci, & Ryan, 2006) offered one attempt to resolve 

the contradictory predictions and findings offered by self-determination theory and a self-

regulatory strength model. Specifically, Moller et al. (2006) suggested that contradictory 

findings result from the lack of differentiation between choices that either promoted 

participants’ sense of autonomy or provided them with a controlled form of choice. Moller 

and colleagues (2006) suggested that most often in studies of ego-depletion, a controlled 

form of choice is implemented in which participants are led to pick a particular option. 

That is, while participants are told they have a choice among options they are subtly 

pressured to pick a particular option. In contrast, studies coming out of the self-

determination perspective generally provide an unrestricted choice with no indication 

provided as to which option should be chosen. In support of their hypothesis that 

differentiating between autonomous and controlled forms of choice would reconcile 

discrepancies, Moller and colleagues (2006) found that when an choice was provided such 

that what the participant selected was unrestricted, it had a beneficial effect in terms of 

persistence and performance, whereas ego-depletion resulted when participants were given 

a choice, but pressured to choose a particular option. In this set of studies, a paradigm 
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typical of studies coming out of a self-regulatory strength model perspective was used in 

which the subsequent task was seemingly distinct and unrelated to the choices initially 

made.  

The meta-analysis by Patall, Cooper, & Robinson, (2007) explored how a self-

regulatory depletion framework may inform research on choice conducted within a self-

determination theory perspective. Patall and colleagues reviewed studies in which the 

motivational effect of choice was examined for the same task for which choices were 

originally made. This is in contrast to Moller and colleagues (2006) who examined 

moderators of the choice effect using the research protocol typically used in self-

regulatory strength depletion studies, that is, in which the effect of making choices was 

tested by examining subsequent persistence on a task different from the task used in 

making choices.  

Nevertheless, results of the meta-analysis provided initial support for the 

possibility that choice can be both motivating and costly. Overall, results indicated that 

providing choice enhanced intrinsic motivation, effort, task performance, and perceived 

competence, among other outcomes. However, moderator tests revealed that the effect of 

choice was maximized under certain conditions, in particular, when the choices made 

required less self-regulatory control. Specifically, while all types of choices had a 

significant positive effect on intrinsic motivation, providing choice had the greatest 

impact on intrinsic motivation when the type of choice provided was instructionally-

irrelevant compared to instructionally-relevant. Similarly, the effect of choice was 

stronger when only two to four successive choices were given compared to fewer or more 
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choices. The findings of the choice synthesis provide initial support for the notion that the 

positive effects of choice on motivation and performance can be maximized under certain 

conditions and compel future experimental research to examine these important 

moderating factors so that their causal impact can be appraised. 

1.5 Maximizing the Positive Effects of Choice 

Clearly then, the effects of choice on motivation and related outcomes are 

complex. It seems reasonable that positive and negative consequences can both occur 

under various conditions and can even occur together. In line with self-determination 

theory and in light of previous research, all types of choices seem to have a positive 

effect on intrinsic motivation for the task for which a choice was made (Patall et al., 

2007). However, the type of choice provided matters as well. In line with a self-

regulatory strength model, making a choice has a cost in terms of the expenditure of self-

regulatory effort. The greater the extent to which making a choice is an effortful self-

regulatory process, the less likely it will be to afford motivational benefits.  

1.5.1 Low versus High Self-Regulatory Choices 

In the meta-analysis by Patall and colleagues (2007), choices that are 

instructionally relevant were hypothesized to be more effortful to the extent that they 

both provide an opportunity to personalize the task and have potentially influential 

consequences for learning and performance. That is, making choices such as choosing the 

method or strategy used to engage in the task, the pace of the task, or who to work with 

can have a large impact on what people learn, how well they perform on the task, and 

how much they will enjoy the task. Further, people probably are aware of the potential 
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for these types of choice to have important consequences. Thus, these sorts of choices 

may be more difficult to make, particularly when the choices are equally desirable, 

because the consequences of that decision are likely to be important to the individual. In 

contrast, when a choice is of little personal or instructional significance, such as choosing 

what color paper to write on or what pen to write with, it may be relatively “easier” to 

make a choice because the implications are minimal, no matter what option is chosen. 

Nevertheless, these forms of choice still provide the opportunity to personalize the task 

and gain a sense of autonomy without the cost of having expended a great deal of self-

regulatory effort. Consequently, it may be these “easy” choices require the least self-

regulatory effort and allow for more positive effects of being given a choice.  

1.5.2 Number of Choices 

For similar reasons, the total number of choices an individual makes within a 

limited timeframe may also moderate the effects of providing choice. While a self-

determination model might predict that too few choices may not be powerful enough to 

bolster the individual’s sense of autonomy, the self-regulatory model would suggest that 

many choices requires exertion of more effort and energy. That is, when an individual is 

asked to make a single choice, this may not have the same impact on autonomy and 

intrinsic motivation compared to when they are given the opportunity to make multiple 

successive choices in a single choice context. All else being equal in terms of the nature 

of the choices provided, as the number of choices an individual is given increases so 

should the perception of having experienced choice and being autonomous.  
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However, the cognitive “work load” of making choices increases with the number 

of choices. Choice may come to be experienced as overwhelming rather than motivating 

as the number of independent choices within a limited time becomes excessive. 

Consequently, I would expect to find that motivation is maximized at some number of 

choices, in that too many choices may lead an individual to feel overwhelmed and too 

few choices may not allow the perception of choice to be realized.  

1.6 The Role of Perceived Competence in the Choice Motivation 
Relationship 

Traditionally, choice has been theorized to have its effects on motivation and 

performance because it is one of the most direct ways by which to enhance an 

individual’s sense that their behavior is self-determined. Although an essential 

component, supporting the perception of having autonomy is not the only means by 

which intrinsic motivation can be enhanced and sustained. Moreover, environments that 

also support feelings of competence for a task will enhance intrinsic motivation (Deci, 

1980; Ryan & Deci, 2000). For example, Vallerand and Reid (1984; 1988) found that 

positive feedback, but not negative feedback, resulted in higher levels of intrinsic 

motivation. Path analyses showed that perceived competence mediated the relationship 

between feedback and intrinsic motivation.  

Other theories of motivation also support the contention that perceived 

competence leads to enhanced motivation and performance. Self-efficacy theory 

(Bandura, 1992; 1994) holds that a strong sense of efficacy fosters intrinsic interest and 

engagement in activities, increases the likelihood of persistence in the face of failure, and 
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leads to improved performance (Bandura, 1992; Bandura & Schunk, 1981; Bardwell, 

1984; Markus, Cross, & Wurf, 1990).  

Research has clearly linked the provision of choice to enhanced feelings of 

competence and self-efficacy (Patall, et al., 2007; Henry, 1994; Henry & Sniezek, 1993). 

However, it is still unclear whether the effect of choice on perceived competence is direct 

or indirect and where to place perceived competence in the ordering of the mediating 

steps through which choice has its effects on motivation and performance. One 

possibility is that providing choices over features of a task may allow an individual to 

feel greater competence even before engaging in the task. Through a sort of self-fulfilling 

prophecy, this relatively greater sense of competence could affect expectations of success 

which leads to greater interest and motivation to engage in the task, as well as improved 

subsequent performance. In the context of choices that have the potential to impact ones 

performance on a task, the logic behind this anticipatory competence is obvious; because 

an individual is given an opportunity to structure a task to their own strengths and 

preferences, they feel they will be more competent in completing the task. However, it is 

possible that this path could operate even when choice is illusory or unrelated to success 

on the task. For example, Langer (1975) found that even when outcomes were 

determined by chance, providing choice led to heightened expectations of success. In her 

theory of illusion of control, Langer (1975) suggested that this phenomenon occurred 

because our cumulative experience dictates that having a choice in the context of skill-

dependent tasks often leads to improved performance, by allowing the task to be tailored 

to individual preferences and abilities. That is, choice serves as a learned associative cue 
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that the probability of success is greater. In this way, choice provides a direct means by 

which to enhance perceptions of competence; and this in turn leads to enhanced 

motivation and performance.  

Alternatively, having choice over aspects of a task may first enhance feelings of 

interest and intrinsic motivation, leading to improved performance. Because individuals 

who received a choice over features of a task are motivated to perform better, the 

correspondence between actual and perceived competence under most circumstances 

suggests that these individuals will also perceive themselves to be more competent on the 

task. In this way, choice has an indirect effect on perceived competence. That is, having 

choice leads to enhanced motivation and performance; and this consequently leads to 

enhanced feelings of competence. Research has also supported this hypothesized path. 

For example, in one study in which participants were either given a choice or were 

assigned the names to be used in a story, Tafarodi and colleaugues (Tafarodi, Milne & 

Smith, 1999) found that when measured after making a choice but prior to actually 

engaging in the task, there was no difference in perceived competence as a function of 

having received a choice. However, those given a choice reported greater post-task 

confidence about their performance than did those who were assigned names, although 

there was no difference in performance between the groups. This suggests that choice 

may increase perceived competence during or after engaging in a task. Further, choice 

may even enhance perceived competence after engaging in the task independent of actual 

performance.  
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Finally, it is also possible that both processes are operating. That is, the act of 

choosing aspects of a task both immediately enhances perceived competence, which leads 

to greater intrinsic motivation and enhanced performance, and indirectly affects 

perceived competence, in that enhanced motivation and performance further increases 

feelings of perceived competence following completion of a task. Research has also 

supported this notion. For example, Schunk and Hanson (1989) showed that pre-task self-

efficacy for a mathematics task related to enhanced performance on the task, and 

performance related to post-task efficacy. 

 By measuring perceived competence at multiple time points, including before 

making a choice, after making a choice, and after engaging in the task, the proposed 

research will provide the opportunity to examine whether perceived competence mediates 

the relationship between choice, intrinsic motivation and performance, if it is a byproduct 

of that relationship, or alternatively, if it operates in both capacities. As previously 

mentioned, Tafarodi and colleaugues (1999) have addressed this question in previous 

research; however, the role of perceived competence was examined in the context of 

instructionally irrelevant choices only. It seems possible that the mechanism through 

which choice (or lack of choice) has its impact varies as a function of the type of choice 

or the conditions under which an individual is deprived of choice. Specifically, while 

perceived competence may be enhanced immediately after making instructionally 

relevant choices, it may not for instructionally irrelevant choices. Rather, for 

instructionally irrelevant choices, perceived competence may only be enhanced after 

increases in motivation and enhanced performance have occurred as a function of 
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choosing. Likewise, while perceived competence may remain unaffected under 

conditions in which a lack of choice is not made salient, it may be diminished 

immediately under conditions in which not having a choice is made salient. The proposed 

research will provide the opportunity to examine whether the order of causal linkages 

between choice and perceived competence as they affect intrinsic motivation and 

performance varies as function of different choice and no choice conditions.  

1.7 The Present Investigation 

 In sum then, while previous research has demonstrated that providing people with 

choices can lead to motivational and behavioral benefits, there may be limits to the 

effects of choice. Clearly, there are conditions under which the provision of choice will 

be maximized or mitigated. Likewise, there are conditions under which the detrimental 

effects of lacking choice can be minimized or exacerbated. In three studies, I will explore 

these conditions. Study 1 examined the hypothesis that if it is made salient to individuals 

that they do not have choice, then negative effects on motivation and performance will 

result. Lacking choice was expected to have little effect on motivation and performance 

as long as this deprival is not made salient. Study 2 examined the hypothesis that the 

effect of choice on motivation and performance will be stronger for choices in which the 

self-regulatory cost of making a choice is kept to a minimum (e.g. less instructionally 

consequential choice) compared to choices in which there may be greater self-regulatory 

costs associated with choosing (e.g. more instructionally consequential choice). Study 3 

examined the hypothesis that the effect of choice will be maximized when a moderate 

number of choices are made, compared to when just a single choice or an excessive 
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number of choices are made. In each of the three studies, the role of perceived 

competence in the causal chain from choice to motivation to performance was also 

explored.  
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2. Study 1 

According to motivational theories, including self-determination and reactance 

theories, just as the provision of choice enhances motivation, the absence or removal of 

choice may diminish motivation. Specifically, self-determination theory predicts that 

conditions that are experienced as controlling will diminish intrinsic motivation. 

Likewise, reactance theory suggests that motivation may be diminished when the 

elimination of the individual’s ability to choose causes them to evaluate more positively 

the alternatives they were not allowed to choose and the remaining alternatives more 

negatively. Consequently, when an individual is not given the opportunity to choose, this 

event should be experienced as controlling, resulting in reduced intrinsic motivation to 

engage in the task. The purpose of Study 1 was to explore whether and when the absence 

of choice might diminish intrinsic motivation. That is, while having a choice may always 

be better than having no choice, lack of choice may be neutral in its effect on motivation 

as long as it is not made salient to the participant. Rather, motivation is diminished only 

when a lack of choice is made salient to the participant.  

In addition, this study assessed whether or under what conditions perceived 

competence mediates the relationship between choice and intrinsic motivation. To do so, 

perceived competence was measured at multiple times, at baseline, immediately after 

making choices, and after engaging in the task. In comparison to baseline, if perceived 

competence is diminished for no-choice participants and enhanced for choice participants 

prior to engaging in the task, this would suggest that perceived competence mediates the 

relationship between choice and intrinsic motivation. However, if perceived competence 
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is diminished for no-choice participants and enhanced for choice participants only after 

engaging in the task, then it is unlikely that making a choice directly effects perceived 

competence, and that this enhancement is what leads to subsequently enhanced intrinsic 

motivation.  

In Study 1, the saliency of not having a choice was explicitly manipulated. 

Participants were asked to engage in a computerized anagram task under one of four 

conditions. Specifically, one-quarter of participants were asked to choose the topics of the 

anagrams they would like to work on (choice), one-quarter of participants were assigned 

topics and were unaware that alternatives to their assignment exist (unaware-no-choice), 

one-quarter of participants were assigned topics and made aware of the options they were 

not allowed to choose among (aware-no-choice), and one-quarter of participants were 

asked their preference among options and then explicitly denied their choice (denied-

choice). Pre- and post-test measures of intrinsic motivation were taken to see if and when 

no choice participants experienced a decline in motivation as a function of not having 

choice. In addition, perceived competence was measured at three times in order to assess 

whether perceived competence mediates the relationship between choice and intrinsic 

motivation or is a product of it. Participants’ performance on the anagram task, reports of 

perceived competence, interest and enjoyment, as well as subsequent decisions to 

voluntarily engage in the task served as dependent measures.  

2.1 Method 

2.1.1 Participants 
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Eighty individuals (50 females, 30 males) were recruited from Duke University 

and the surrounding community to participate in the study. Students could participate in 

order to receive credit towards completing research requirement for core psychology 

courses. Participants were also recruited through advertisement and were paid $10 

compensation to participate in the study. Participants ranged between 18 and 31 years of 

age. Participants were ethnically diverse, 48 participants were Caucasian (60 percent), 

eight participants African American (10 percent), 17 were Asian (21.25 percent), two 

were Hispanic (2.5 percent), one was Middle Eastern (1.25 percent), and four were 

another or of mixed ethnicity (5 percent).  

2.1.2 Procedure 

Participants were run in individual experimental sessions. The experimental room 

was outfitted with a table, two chairs, a computer, a variety of magazines and puzzle 

books (crosswords and suduko), and a hidden camera.  

Choice. Upon entering the experimental room, participants were seated next to the 

experimenter at the table with a computer. The experimenter told them: 

 

“The purpose of this study is to investigate how different characteristics of word 

puzzles and different conditions under which these puzzles are solved affect 

peoples’ motivation and ability to solve them. So, today, you are going to be 

working on a word puzzle computer task. All these word puzzles are anagrams. 
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While you work on the study tasks, you will be video taped.1 This is so we can 

monitor what you are working on for the study from another room, rather than 

being in the same room with you at all times. If you agree to participate in this 

study, please sign this consent form. Then, the computer will provide you with 

directions and some practice puzzles before you begin the task.”  

 

The experimenter asked the participant to review the directions and practice a sample 

anagram on the computer. The computer directions explained that the participant would 

be working on three sets of anagrams. For each puzzle, a word or phrase was presented 

and the goal was to re-organize the letters to create a word or phrase descriptive of the 

topic. Hints were provided to help the participant solve the anagram. For each anagram, 

the first letter of the first word and the number of words in the phrase was provided. If the 

participant could not solve the puzzle, they were allowed to move on to the next puzzle. 

An example was given to ensure that the participant understood the task. At this point, 

several background questions and baseline measures of intrinsic motivation and 

perceived competence for anagrams were administered.  

Next, participants were asked to make three choices. The participant was asked to 

choose the topics of three sets of anagrams they would work on. For the first set of 

anagrams, the topics were foods, drinks, or candy. The second set of anagrams was 

countries, U.S. state capitals, or fictional places. For the third set of anagrams, the topic 

                                                      

1 Ethics requirements of the Duke Internal Review Board necessitated that participants be informed that they were 
being videotaped. It is possible that this knowledge had some impact of participant behavior. 
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options were movies, TV shows, or actors. Following these choices, the self-report 

measure of perceived competence for success on the anagram task to follow was 

administered. When the participant reached the screen that began the timed anagram task 

(after the post-choice measure of perceived competence had been completed), the 

experimenter explained: 

 

 “The timed anagram task will only last 15 minutes, I should be back when you 

finish. However, I have other participants coming in soon that I’ll have to set up 

on the experiment. So, if I’m not back before you’re done with this part of the 

study, just hang out for a couple minutes. There are a couple magazines and 

various types of puzzle booklets on the table if you want to work on those, or if 

you want to continue to work on the anagram task, just continue to the next screen 

on your computer and there is another set of anagrams.”  

 

The experimenter exited and left the participant to continue on the task independently.  

The participant worked on twelve anagrams based on the choices of topics they 

had selected. At the end of the required anagram task, a screen appeared stating that the 

participant had come to the end of the task. If they chose to continue working on an 

additional optional set of anagrams, they could simply press enter. In this way, a six 

minute free-choice period was created in which the participant had the option to continue 

to work on the anagram task or to engage in another activity. The time that the participant 

spent on the anagram task during this free-choice period served as a behavioral measure 
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of intrinsic motivation. This measure was assessed by examining the videotape of the 

participants in order to obtain the amount of time the participant spent working on the 

anagrams versus other activities during this six-minute period. At the end of the free 

choice period, the experimenter entered the room and said:  

 

“There is just one more set of questions about your reactions to the task and then 

we’re done.”  

 

At this point the participant completed the post-manipulation self-report measure of 

intrinsic motivation, as well as the self-report measure of perceived competence for the 

anagram task the participant had just engaged in and several manipulation check 

questions.  

Unaware-no-choice. For the unaware-no-choice condition, the procedure was 

similar to the choice condition; however, participants were not given a choice of anagram 

topics. As in the choice condition, first, the purpose of the study was explained and the 

directions and sample items provided. After the background questions and baseline 

measures of intrinsic motivation and perceived competence were completed, the 

computer informed the participant of the topics of the anagrams they would receive. 

Topic assignments were made prior to the participant beginning the experiment and the 

participant remained unaware of the fact that variations in the anagram task existed. The 

post topic assignment measure of perceived competence was then administered. After the 

participant had completed this measure, the experimenter noted the activities the 
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participant may engage in should the participant finish the task before the experimenter 

returned. All other procedures followed as described for the choice condition.  

Aware-no-choice. For the aware-no-choice condition, again, participants were not 

given a choice of anagram topics. After the purpose of the study had been explained, 

directions and sample items were provided. Background questions and the baseline 

measures of intrinsic motivation and perceived competence were completed. Next, 

participants were asked to wait while the experimenter set up the task. At this point, the 

experimenter went through the three choice screens on the computer in which the 

possible anagrams topics were presented. The participant watched while the experimenter 

chose the three anagram topics the participant would receive during the task. The post 

topic assignment measure of perceived competence was then administered. After the 

participant completed this measure, the experimenter noted the activities the participant 

may engage in should the participant finish the task before the experimenter returned. All 

other procedures were the same those described in the other conditions.  

Denied- choice. For the denied-choice condition, after the purpose of the study 

was explained, directions and sample items provided, and the background questions and 

baseline measures of intrinsic motivation and perceived competence completed, 

participants were presented with the three sets of anagram topic options and asked to 

record their preference for each set. After stating their preferences, the participant was 

asked to wait while the experimenter finished setting up the task. At this point, the 

experimenter went through the three choice screens on the computer in which anagrams 

categories are selected. The experimenter then assigned the participant a category for 
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each set of anagrams other then their expressed preference. In going through the topic 

assignments the experimenter told the participant that while they were aware of their 

preference, there were certain topics that had not been selected as frequently and so she 

need the participant to work on the particular topics the experimenter was assigning him 

or her. The post assignment measure of perceived competence was then administered. All 

other procedures were as described in the other conditions.  

Closing procedure. After completing the final questionnaires, the true purpose of 

the study was explained to the participant. The participant was shown the answers to the 

anagrams, but was not allowed to take a copy of the anagrams and solutions with them. 

The participant was asked if they had any questions about the study, asked to not to 

discuss the study with others, and thanked for their time.  

Yoking. A yoked design was used in which participants were grouped into fours. 

This yoking procedure is similar to the one used by Zuckerman et al. (1978) and allows 

participants in each choice condition real choices while still ensuring that participants in 

each condition have the same task features. In order to yoke participants across choice 

and no-choice conditions, a group of participants in the choice condition were run 

through the experiment first. A log of the choices each participant made was kept in order 

to assign a matched participant in each no-choice condition anagram topics identical to 

those chosen by a participant in the choice condition. Participants in the no-choice 

conditions were all assigned options based on the choices made by participants in the 

choice condition. After an initial group of participants were run in the choice condition, 

participants were run alternately in other conditions until 20 sets of 4 participants each 
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(one participant in each condition) who all received the same anagram topics were 

created. For participants in the denied-choice condition in particular, the topic 

assignments made for this group also depended on what the participant stated as their 

preference. Based on the anagram preferences the denied-choice participant expressed, he 

or she was matched to a participant in the choice condition who made dissimilar choices. 

The participant was then assigned the topics made by participants in the choice condition. 

Yoked topic assignments for participants in the aware- and unaware-no-choice conditions 

could be made independent of any information the participants provided.  

2.1.3 Materials 

Anagrams. Ten sets of anagrams were created for the study (see Appendix A).  

For each anagram a word or phrase was presented. The participant had to unscramble the 

word or phrase to create a new word or phrase relevant to the topic. Hints were provided 

for each anagram to help the participant solve them. For each anagram, the first letter of 

the first word and the number of words in the phrase were provided. For example, the 

phrase “Let’s anchor” was presented under the topic of U.S. state capitals. Two hints 

were provided: “First letter of first word = ‘C’ and Number of words = 1.” The letters of 

this phrase must be rearranged to discover the correct answer, “Charleston.” The nine 

anagram sets used for the initial task had four puzzles each. The free-choice period 

optional set of anagrams had twenty puzzles on a variety of topics.  

Background Questions. Participants were asked several demographic questions 

before completing any other study-related materials. Participants were asked to indicate 

their sex, age, ethnicity, and place of birth (see Appendix B). 
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Baseline intrinsic motivation. A previously validated measure of intrinsic 

motivation (Williams, Wiener, Markakis, Reeve, & Deci, 1994) was adapted as the 

baseline measure of intrinsic motivation for anagrams (see Appendix C). This six-item 

measure used a 1 to 7 unipolar response scale (not at all true to very much true) and had 

high internal consistency (α = .94).  

Intrinsic Motivation Inventory. The Intrinsic Motivation Inventory (IMI; Ryan, 

1982) is a 37-item measure assessing overall intrinsic motivation (see Appendix D). 

Items were adapted to specifically refer to the anagram task. The scale contains six 

subscales measuring interest/enjoyment (α = .94)  (e.g. “I enjoyed doing the anagrams 

very much”), effort on the task (α = .91) (e.g. “I tried very hard on the anagrams”), 

perceived value/usefulness of the activity (α = .94) (e.g. “I believe the anagrams could be 

of some value to me”), perceived pressure and tension felt (α = .87) (e.g. “I felt very 

tense while doing the anagrams”), perceived choice (α = .90) (e.g. “I believe I had some 

choice about the anagrams”), and perceived competence. Items on the IMI use a Likert-

type scale ranging from 1 (not true at all) to 7 (very true). Previous research has provided 

strong support for the validity (McAuley, Duncan, & Tammen, 1989) and reliability of 

each subscale (e.g. Ryan, 1982; Ryan, Koestner & Deci, 1991; Deci, Eghrari, Patrick, & 

Leone, 1994).  

The perceived competence scale was adapted to suite each measurement point. 

For the baseline measure of perceived competence, perceptions of competence were 

framed in reference to anagrams in general (α = .93) (e.g. “I think I am pretty good at 

anagrams). For the post-choice/assignment measurement, perceived competence items 
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referred to performance on the anagram task that would follow (α = .94) (e.g. “I think I 

will be pretty good at the upcoming anagram task). For the post-task measurement, items 

were framed in reference to the anagram task the participant had just completed (α = .94) 

(e.g. “I think I did pretty well on the anagram task).  

Behavioral measure of intrinsic motivation. The time the participant spent on each 

anagram in the optional set of anagrams during the free-choice period served as the 

behavioral measure of intrinsic motivation. 

Task performance. The percentage of anagrams the participant solved correctly 

during the experimental phase of the study served as an additional dependent measure. 

Manipulation check. Participants were also asked three manipulation check 

questions (Appendix E). All participants were asked whether they felt the anagram task 

provided them with a lot of choice on a 1 (“no choice”) to 5 (“a lot of choice”) Likert-

style scale. Participants in the choice condition were asked why and how they made their 

particular choices for the anagram task in a brief narrative description. Participants in the 

no-choice conditions were asked if they had been assigned anagrams they would have 

chosen if given the opportunity. Responses to this item included “yes,” “no,” and “some 

yes-some no.” 

2.2 Results 

2.2.1 Preliminary Analyses 

First, the distribution of scores on each variable was examined for statistical 

outliers. Grubbs’ (1950) test was applied and if outliers were identified, these values were 

set at the value of their next nearest neighbor. No outliers were revealed.  
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2.2.2 Verification of Comparability of Treatment Groups 

 To examine whether there were pre-existing difference between our choice and 

three no-choice condition groups prior to experiencing the choice manipulation, a one-

way between-subjects multivariate analysis of variance (MANOVA) was conducted on 

the two baseline measures: baseline self-reported intrinsic motivation and baseline 

perceived competence. Using Pillai’s trace, the dependent variate was not significantly 

affected by the main effect of choice (Pillai’s trace = .048, F(6, 152) = .623, p = .71), 

suggesting there were no pre-existing differences between the groups in terms of their 

intrinsic motivation or perceived competence (see Table 1 for means and standard 

deviations for each dependent variable by condition). 

2.2.3 Manipulation Check 

To assess whether the choice manipulation affected participants’ perceptions of 

having choices, two one-way analyses of variance was conducted on the perceived choice 

subscale of the IMI, as well as the manipulation check question that asked whether 

participants felt they had a choice regarding the anagrams they received. Table 1 presents 

means and standard errors for each dependent variable by condition. The main effect of 

condition was significant for perceived choice subscale of the IMI, F(3, 76) = 4.97, p = 

.009. Pairwise comparisons adjusting for multiple comparisons using the Tukey-Kramer 

method revealed that participants in the denied-choice condition reported having less 

choice compared to either the choice condition, or the unaware-no-choice condition. 

There were no differences between the denied-choice condition and the aware-no-choice 

condition or between the choice, unaware-no-choice, or aware-no-choice conditions. The 
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main effect of condition was not significant for perceived choice of anagram categories 

F(3, 76) = 2.07, p = .11.These results provide support for the partial success of the 

manipulation.  

2.2.4 Hypothesis Testing 

To test the hypothesis that having choice would result in an enhancement of 

intrinsic motivation, task performance and related outcomes including effort, perceptions 

of the value of the task, and reduced feelings of pressure and tension, particularly in 

comparison to the no choice conditions in which not choosing was made most salient, a 

one-way between-subjects MANOVA was conducted on the time participants spent 

working on anagrams during the free-choice period2, as well as performance on the 

anagrams during the experimental portion of the task, and self-reported effort, value, and 

pressure or tension. Using Pillai’s trace, the dependent variate was not significantly 

affected by the main effect of condition (Pillai’s trace = .19, F(15, 222) = .99, p = .46), 

suggesting that condition did not affect behavioral intrinsic motivation, task performance, 

and the other motivation related outcomes (see Table 2 for means and standard deviations 

for each dependent variable by condition). 

To assess whether the choice manipulation had affected students’ perceptions of 

competence, a 4 (condition) x 3 (time) mixed factorial analysis of covariance was 

performed for perceived competence reported at each of the three time points, controlling 

for performance on the anagrams (see Table 3 for means and standard deviations for 

                                                      

2 The effect of condition on behavioral intrinsic motivation was also examined in a chi-square analysis in which the 
outcome was dichotomized into those who engaged in the anagram task during the free-choice period and those who 
did not. The frequency of those who engaged in the task during the free-choice period did not vary by condition. 
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perceived competence at each time point by condition). The analysis of within-subjects 

effects revealed an effect of time, F(2, 75) = 15.13, p < .001. Post-hoc tests, using the 

Sidak adjustment for multiple comparisons, revealed that across all conditions, perceived 

competence following engaging in the task was significantly lower compared to both at 

baseline and following the choice manipulation. The latter were not significantly 

different. There was no significant main effect of condition, F(3, 75) = .41, p = .75 and 

no significant interaction between condition and time F(6, 75) = .44, p = .85. 

To assess whether the choice manipulation had affected students’ self-reported 

intrinsic motivation, a 4 (condition) x 2 (time) mixed factorial analysis of variance was 

performed for intrinsic motivation reported at the beginning and end of the experiment 

(see Table 3 for means and standard deviations for self-reported intrinsic motivation at 

each time point by condition). There were no significant main effects of either time F(1, 

76) = .26, p = .61, or condition, F(3, 76) = .75, p = .53, and no significant interaction 

between time and condition, F(3, 76) = .99, p = .40. 

2.2.5 Ancillary Analyses 

2.2.5.1 Effects of Condition and Level of Perceived Competence 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how competent participants felt on anagrams in general at the start of the study. 

Using a median split (Median = 4.20), individuals were divided into two groups, those 

low in self-reported baseline perceived competence for anagrams and those with high 

baseline perceived competence. A 2 (Baseline perceived competence) x 4 (Condition) 
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between-subjects MANOVA was conducted on the time participants spent working on 

anagrams during the free-choice period, as well as performance on the anagrams during 

the experimental portion of the task, and self-reported effort, value, and pressure or 

tension. Using Pillai’s trace, the dependent variate was not significantly affected by the 

main effect of condition (Pillai’s trace = .18, F(15, 210) = .91, p = .56). There was 

however, a main effect of level of baseline perceived competence, Pillai’s trace = .35, 

F(5, 68) = 7.15, p < .001. Results of univariate analyses of variance suggested that those 

who entered the study with a high level of perceived competence for anagrams spent 

more time on the anagram task during the free choice period, F(1, 72) = 5.16, p = .03), 

performed better on the anagrams, F(1, 72) = 21.61, p < .001), and felt less pressure or 

tension while working on the anagrams, F(1, 72) = 6.36, p = .01) compared to individuals 

who reported a low level of perceived competence for anagrams.  No statistically 

significant effect was found for effort on the anagrams, F(1, 72) = 1.08, p = .30, or value 

for the anagram task, F(1, 72) = 1.38, p = .24. There was no interaction between 

condition and level of baseline perceived competence, Pillai’s trace = .23, F(15, 210) = 

1.17, p = .29 (see Table 4 for means and standard deviations for each dependent variable 

by condition and level of baseline perceived competence). 

Next, a 4 (condition) x 2 (baseline perceived competence) x 2 (time) mixed 

factorial analysis of variance was performed for intrinsic motivation reported at the 

beginning and end of the experiment was conducted (see Table 4 for means and standard 

deviations for self-reported intrinsic motivation at each time point by condition and level 

of baseline perceived competence). There were no significant main effects of either time 
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F(1, 72) = 1.25, p = .27, or condition, F(3, 72) = .90, p = .45, and no significant 

interaction between time and condition, F(3, 72) = .89, p = .45. However, there was a 

significant between-subjects main effect of level of baseline perceived competence, F(1, 

72) = 17.10, p < .001. Individuals who entered the study with a high level of perceived 

competence for anagrams reported feeling more intrinsically motivated for anagrams 

across all time points compared to individuals who reported a low level of perceived 

competence for anagrams. There was no interaction between level of baseline perceived 

competence and condition, F(3, 72) = .13, p = .94. However, there was an interaction 

between level of baseline perceived competence and time, F(1, 72) = 19.59, p < .001, as 

well as a three-way interaction between condition, level of baseline perceived 

competence, and time, F(3, 72) = 2.72, p = .05. Post-hoc tests, using the Sidak adjustment 

for multiple comparisons, revealed that across all conditions, reported intrinsic 

motivation for anagrams following engaging in the task was significantly lower 

compared to reported baseline intrinsic motivation among individuals with a high level of 

baseline perceived competence for anagrams, t(35) = 3.93, p < .001. After adjusting for 

multiple comparisons, there was no significant change in reported intrinsic motivation for 

anagrams among people low in baseline perceived competence, t(43) = -2.33, p = .03. 

After adjusting for multiple comparisons, none of the contrasts probing the three-way 

interaction between condition, level of baseline perceived competence, and time were 

significant. However, there was a trend that suggested that among individuals low in 

baseline perceived competence for anagrams, those who had a choice experienced an 

increase in reported intrinsic motivation for anagrams from baseline to following 
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engagement in the task, t(11) = -2.94, p = .01, as did those who were in the aware-no-

choice condition, t(10) = -2.42, p = .04, and no change in reported intrinsic motivation 

among individuals in the unaware-no-choice condition, t(9) = .39, p = .70 or the denied-

choice condition, t(10) = .07, p = .95. However, among individuals high in baseline 

perceived competence for anagrams, there was a decrease in reported intrinsic motivation 

for anagrams among those who were in the choice condition, t(7) = 2.11, p = .07, the 

aware-no-choice condition, t(8) = 2.30, p = .05, and the denied-choice condition, t(8) = 

1.94, p = .09, and no change in intrinsic motivation among individuals in the unaware no 

choice condition, t(9) = 1.56, p = .15. This trend suggests that individuals who did not 

initially perceive themselves to be competent on anagrams, experienced a greater 

motivational benefit from receiving a choice and less detrimental effects of not having 

choices. Conversely, individuals who initially perceived themselves to be competent on 

anagrams, did not experience the same benefits of receiving choices and experienced 

greater detriments when choices were not made available.  

Finally, a 4 (condition) x 2 (baseline perceived competence) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for anagrams 

reported at three time points was conducted, controlling for performance on the anagrams 

(see Table 4 for means and standard deviations for self-reported perceived competence at 

each time point by condition and level of baseline perceived competence). As previously 

found, there was a within-subjects main effect of time, F(2, 71) = 26.81, p < .001, such 

that across all conditions, perceived competence following engaging in the task was 

significantly lower compared to both at baseline and following the choice manipulation. 
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There was a significant main effect of level of perceived competence, F(1, 71) = 53.27, p 

< .001. Individuals who entered the study with a high level of perceived competence for 

anagrams reported feeling more competent for anagrams across all time points compared 

to individuals who initially reported a low level of perceived competence for anagrams. 

There was no main effect of condition, F(3, 71) = .57, p = .63, and no interactions 

between level of baseline perceived competence for anagrams and condition, F(3, 71) = 

.03, p = .99, or between condition and time F(6, 71) = .56, p = .76. However, there was 

an interaction between level of baseline perceived competence and time, F(2, 71) = 

14.90, p < .001, as well as a three-way interaction between condition, level of baseline 

perceived competence, and time, F(6, 71) = 2.33, p = .04. Post-hoc tests using the Sidak 

adjustment for multiple comparisons revealed that among individuals low in initial 

perceived competence for anagrams, there was significant differences in the perceived 

competence across the three time points among those who experience a choice F(2, 10) = 

3.60, p = .002, but no significant change for individuals in the unaware-no-choice, F(2, 8) 

= 3.75, p = .05, aware-no-choice, F(2, 9) = 2.18, p = .14, or denied-choice conditions, 

F(2, 9) = .02, p = .98. Specifically, compared to baseline perceived competence for 

anagrams, those that experienced a choice reported non-significantly higher perceived 

competence for the anagram task following the choice manipulation, but significantly 

lower perceived competence following engagement in the anagram task. Perceived 

competence following task engagement was also significantly lower than perceived 

competence for anagrams following the choice manipulation. However, among 

individuals high in initial perceived competence for anagrams, there was significant 
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differences in the perceived competence across the three time points among those in the 

aware-no-choice condition F(2, 7) = 10.91, p < .001, but no significant change for 

individuals in the choice, F(2, 6) = 7.44, p = .008, unaware-no-choice, F(2, 8) = 6.33, p = 

.009, or denied-choice conditions, F(2, 7) = 6.40, p = .01. Specifically, compared to 

baseline perceived competence for anagrams, those that were in the aware no choice 

condition reported significantly lower perceived competence for the anagram task after 

the choice manipulation and following engagement in the anagram task. Perceived 

competence following engagement in the anagram task was also significantly lower then 

following the choice manipulation. Again, results provide some support for the notion 

that individuals who did not initially perceive themselves to be competent on anagrams, 

experienced a greater motivational benefit from receiving a choice and less detrimental 

effects of not having choices. Whereas, individuals who initially perceived themselves to 

be competent on anagrams, did not experience the same benefits of receiving choices and 

experienced greater detriments when choices were not made available.  

2.2.5.2 Effects of Condition and Level of Intrinsic Motivation 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how intrinsically motivated participants felt for anagrams in general at the start 

of the study. Using a median split (Median = 4.17), individuals were divided into two 

groups, those low in self-reported baseline intrinsic motivation for anagrams and those 

with high baseline intrinsic motivation. A 2 (Baseline intrinsic motivation) x 4 

(Condition) between subjects MANOVA was conducted on the time participants spent 
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working on anagrams during the free-choice period, as well as performance on the 

anagrams during the experimental portion of the task, and self-reported effort, value, and 

pressure or tension. Using Pillai’s trace, the dependent variate was not significantly 

affected by the main effect of condition (Pillai’s trace = .20, F(15, 210) = 1.02, p = .44). 

There was however, a main effect of level of baseline intrinsic motivation, Pillai’s trace = 

.32, F(5, 68) = 6.25, p < .001. Results of univariate analyses of variance suggested that 

those who entered the study with a high level of intrinsic motivation for anagrams 

performed better on the anagrams, F(1, 72) = 17.55, p < .001), and felt less pressure or 

tension while working on the anagrams, F(1, 72) = 6.60, p = .01) compared to individuals 

who reported a low level of intrinsic motivation for anagrams.  No statistically significant 

effect was found for time spent on anagrams, F(1, 72) = 3.09, p = .08, effort on the 

anagrams, F(1, 72) = 1.23, p = .27, or value for the anagram task, F(1, 72) = 3.73, p = 

.06. There was no interaction between condition and level of baseline intrinsic 

motivation, Pillai’s trace = .18, F(15, 210) = .91, p = .56 (see Table 5 for means and 

standard deviations for each dependent variable by condition and level of baseline 

intrinsic motivation). 

Next, a 4 (condition) x 2 (baseline intrinsic motivation) x 2 (time) mixed factorial 

analysis of variance was performed for intrinsic motivation reported at the beginning and 

end of the experiment was conducted (see Table 5 for means and standard deviations for 

self-reported intrinsic motivation at each time point by condition and level of baseline 

intrinsic motivation). There were no significant main effects of either time F(1, 72) = .24, 

p = .63, or condition, F(3, 72) = .71, p = .55, and no significant interaction between time 
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and condition, F(3, 76) = 1.21, p = .31. However, there was a significant between-

subjects main effect of level of baseline intrinsic motivation, F(1, 72) = 22.93, p < .001. 

Individuals who entered the study with a high level of intrinsic motivation for anagrams 

reported feeling more intrinsically motivated for anagrams across all time points 

compared to individuals who reported a low initial level of intrinsic motivation for 

anagrams. There was no interaction between level of baseline intrinsic motivation and 

condition, F(3, 72) = .21, p = .89. However, there was an interaction between level of 

baseline intrinsic motivation and time, F(1, 72) = 9.89, p < .002. Post-hoc tests, using the 

Sidak adjustment for multiple comparisons, revealed that across all conditions, reported 

intrinsic motivation for anagrams following engaging in the task was significantly lower 

compared to reported baseline intrinsic motivation among individuals with a high level of 

baseline intrinsic motivation for anagrams, t(41) = 2.59, p < .01. There was no significant 

change in reported intrinsic motivation for anagrams among people low in baseline 

intrinsic motivation, t(37) = -1.80, p = .08. The three-way interaction between condition, 

level of baseline intrinsic motivation, and time was not significant, F(3, 72) = 1.90, p = 

.14.  

Finally, a 4 (condition) x 2 (baseline intrinsic motivation) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for anagrams 

reported at three time points was conducted, controlling performance on the anagrams 

(see Table 5 for means and standard deviations for self-reported perceived competence at 

each time point by condition and level of baseline intrinsic motivation). As previously 

found, there was a within-subjects main effect of time, F(2, 71) = 21.33, p < .001, such 
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that across all conditions, perceived competence following engaging in the task was 

significantly lower compared to both at baseline and following the choice manipulation. 

There was significant main effect of level of intrinsic motivation, F(1, 71) = 59.96, p < 

.001. Individuals who entered the study with a high level of intrinsic motivation for 

anagrams reported feeling more competent for anagrams across all time points compared 

to individuals who initially reported a low level of perceived competence for anagrams. 

There was no main effect of condition, F(3, 71) = .39, p = .76, and no interactions 

between level of baseline intrinsic motivation for anagrams and condition, F(3, 71) = .25, 

p = .86, or between condition and time F(6, 71) = .47, p = .83. However, there was an 

interaction between level of baseline intrinsic motivation and time, F(2, 71) = 12.20, p < 

.001, as well as a three-way interaction between condition, level of baseline intrinsic 

motivation, and time, F(6, 71) = 2.57, p = .02. Post-hoc tests using the Sidak adjustment 

for multiple comparisons revealed that among individuals high in initial self-reported 

intrinsic motivation for anagrams, there was significant differences in the perceived 

competence across the three time points among those in the aware-no-choice condition 

F(2, 8) = 10.70, p < .001, but not for individuals in the choice, F(2, 9) = 5.10, p = .02, 

unaware-no-choice, F(2, 9) = 3.88, p = .04, or denied-choice conditions, F(2, 8) = 4.62, p 

= .03. Specifically, compared to baseline perceived competence for anagrams, individuals 

in the aware-no-choice condition reported a significantly lower perceived competence for 

the anagram task after the choice manipulation, and following engagement in the 

anagram task. There was no difference in perceived competence at the later time points. 

However, among individuals low in initial self-reported intrinsic motivation for 
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anagrams, there were no significant differences in their perceived competence across the 

three time points in any of the conditions after adjusting for multiple comparisons 

(choice: F(2, 7) = 6.33, p = .01; unaware no choice: F(2, 7) = 3.56, p = .06; aware no 

choice: F(2, 8) = 1.41, p = .27; denied choice conditions: F(2, 8) = .23, p = .80). Results 

suggest that individuals who were initially intrinsically motivated to do anagrams were 

more susceptible to the detriments of not having a choice compared to those who were 

not initially intrinsically motivated to do anagrams.  

2.2.5.3 Perceptions of Choice 

To explore the possibility that perceptions of having choice may independently 

and in combination with  baseline levels of motivation and competence may predict 

intrinsic motivation, performance, perceived competence, and various other motivation 

related outcomes, above an beyond the effects of the choice manipulation, a series of 

hierarchical regression analyses were conducted. Table 6 present the correlations between 

the relevant variables. 

First, a hierarchical regression analysis was conducted to assess whether objective 

or perceived choice had any affect on perceptions of competence following the choice 

manipulation, controlling for baseline levels of intrinsic motivation and perceived 

competence. At Step 1, baseline intrinsic motivation and baseline perceived competence 

was entered into the model, accounting for 61% of the variance in perceived competence 

following the choice manipulation F(2, 77) = 60.60, p < .001. Only baseline perceived 

competence significantly predicted perceived competence following the choice 

manipulation, β = .80, p < .001. At Step 2, three dummy coded variables representing the 
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choice manipulation was entered into the model, at Step 3, perceived choice as measured 

by the IMI was entered into the model, and at Step 4, two-way interactions between 

perceived choice with baseline intrinsic motivation and baseline perceived competence 

were entered into the model. The model was not significantly improved at Steps 2, 3 or 4 

(see Table 7).  

A similar hierarchical regression analysis was conducted for performance on the 

anagram task. The same pattern emerged. At Step 1, baseline intrinsic motivation and 

baseline perceived competence accounted for 14% of the variance in performance, F(2, 

77) = 6.45, p < .003. Only baseline perceived competence significantly predicted 

perceived competence following the choice manipulation, β = .32, p < .02. At Step 2, 

three dummy coded variables representing the choice condition were entered into the 

model, at Step 3, perceived choice was entered into the model, at Step 4 perceived 

competence following the choice manipulation was entered into the model, and at Step 5, 

two-way interactions between perceived choice with baseline intrinsic motivation, 

baseline perceived competence, and post-manipulation perceived competence were 

entered into the model. The model was not significantly improved at Steps 2, 3, 4, or 5 

(see Table 8). 

Finally, a series of identical hierarchical regression analyses were conducted for 

self-reported intrinsic motivation for the anagram task, behavioral intrinsic motivation, 

perceived competence following engagement in the anagram task, effort put forth on the 

anagram task, pressure or tension felt during the task, and value or usefulness of the task. 

In each model, at Step 1, baseline intrinsic motivation and baseline perceived competence 
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were entered into the model. At Step 2, three dummy coded variables representing the 

choice condition were entered into the model. At Step 3, perceived choice as measured by 

the IMI was entered into the model, at Step 4, perceived competence following the choice 

manipulations was entered, at Step5, performance on the anagrams was entered, and at 

Step 6, two-way interactions between perceived choice with baseline intrinsic motivation, 

baseline perceived competence, post-manipulation perceived competence, and 

performance were entered into the model. Results of these analyses can be found in 

Tables 9 and 10. 

For self-reported intrinsic motivation, the model was improved only at Steps 1 (R2 

= .60, F(2, 77) = 57.48, p < .001) and 3 (∆R2 = .04, F(1, 73) = 7.71, p < .007). Baseline 

intrinsic motivation at Step 1 significantly predicted intrinsic motivation for the anagram 

task following engagement in it (β = .86, p < .001), as did perceived choice at Step 3 (β = 

.23, p < .007).  

For perceived competence following task engagement, the model was 

significantly improved only at Steps 1 (R2 = .41, F(2, 77) = 26.40, p < .001), 4 (∆R2 = 

.03, F(1, 72) = 4.04, p < .05), and 5 (∆R2 = .10, F(1, 71) = 15.23, p < .001). At Step 1, 

only baseline perceived competence significantly predicted perceived competence 

following the task engagement, β = .53, p < .001, as did perceived competence following 

the choice manipulation at Step 4 (β = .29, p < .05) and performance on the anagrams at 

Step 5 (β = .35, p < .001).  

For pressure and tension, the model was significantly improved at Steps 1 (R2 = 

.08, F(2, 77) = 3.53, p < .03) and 4 (∆R2 = .07, F(1, 72) = 6.76, p < .01). At Step 1, only 
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baseline perceived competence significantly pressure and tension, β = -.37, p < .01, as did 

perceived competence following the choice manipulation at Step 4 (β = -.45, p < .01). For 

behavioral intrinsic motivation, effort, and value, the models were significant at Step 1, 

but were not significantly improved at any of the following steps. Only baseline intrinsic 

motivation predicted each of the outcomes.   

2.3 Discussion 

Few significant effects of choice compared to lacking choice emerged. Overall, 

there was little evidence to suggest that overall, having a choice enhanced motivation and 

related outcomes and that highly salient no-choice conditions diminish motivation, while 

less salient no-choice conditions have little impact. Results suggested that across all 

conditions and all groups, participants experienced a decrease in perceived competence 

after they actually engaged in the anagram task, perhaps because the task was harder than 

expected. Null results may be partially attributed to the strength of the manipulation. 

Namely, in examining participants’ perceptions of having choice, only the denied-choice 

participants felt they had less choice than the participants in the choice condition. There 

was no difference in perceptions of having choice in the other no-choice conditions 

compared to the choice condition. Further, conditions were not distinguished at all on the 

manipulation check question which asked participants to indicate the amount of choice 

they felt they had over the anagram categories they received. Apparently, the choice 

manipulation did not make much impression on participants.  

Nevertheless, one interesting trend in the results did emerge. Exploratory analyses 

suggested that the level of perceived competence and intrinsic motivation a person has 
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for a task to start may be important in determining the effectiveness of providing choices 

and the harmfulness of not having a choice. Namely, when looking at the effect of choice 

on both perceived competence and self-reported intrinsic motivation, there was a trend 

that suggested that not having a choice may be particularly detrimental to perceived 

competence and intrinsic motivation for individuals who begin a task with high perceived 

competence or high intrinsic motivation while having a choice seemed to have little 

benefit for these individuals. In contrast, having choice restricted seemed to have few 

detrimental effects on perceived competence and intrinsic motivation, at least 

immediately after making the choice, among individuals who began a task with low 

perceived competence or intrinsic motivation.  
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3. Study 1B 

There were several aspects of Study 1 that may have limited the results found. 

Namely, despite the extensive yoking procedure used to ensure that participants in the no-

choice conditions were assigned to work on the same questions that participants in the 

choice conditions selected for themselves, the procedure was still confounded by the role 

of personal preference to some extent. That is, choice participants were able to choose the 

topics of anagrams that may best suit their personal interests and skills. Although the task 

was controlled for in Study 1 in that no-choice participants worked on identical 

anagrams, the anagrams assigned to no-choice participants did not necessarily provide the 

best match to their personal interests and skills. Further, several anecdotal aspects of 

Study 1 were noted by the experimenter while running participants through the protocol 

that suggested that the anagram task itself may be problematic. Specifically, many 

participants indicated that they were coming into the study with strong pre-existing 

feelings, either very negative or very positive, towards anagrams in general that may be 

hard to change in a short experimental protocol.  

To address these limitations, the protocol of Study 1 was revised in Study 1B. In 

Study 1B, a trivia and brain teaser game was used as the experimental task. Similar to 

Study 1, participants in the choice condition were asked to choose the topics of questions 

they would receive. Further, all participants completed the same game questions, 

regardless of what choices were made. 
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3.1 Method 

3.1.1 Participants 

Sixty-four individuals (37 females, 27 males) were recruited from Duke 

University to participate in the study. Students participated in order to receive credit 

towards completing research requirement for core psychology courses. Participants 

ranged between 16 and 21 years of age. Participants were ethnically diverse, 34 

participants were Caucasian (53 percent), seven participants African American (11 

percent), 16 were Asian (25 percent), five were Hispanic (8 percent), and two were 

another or of mixed ethnicity (3 percent).  

3.1.2 Procedure 

Participants were run in individual experimental sessions. The experimental room 

will be outfitted with a table, two chairs, a computer, a variety of magazines and puzzle 

books (crosswords and suduko), and a hidden video camera.  

Choice. Upon entering the experimental room, participants were seated next to the 

experimenter at the table with a computer. They were told: 

 

“The purpose of this study is to investigate your experience of a new trivia and 

brain teaser game, Brain Twister. So, today, you will be playing Brain Twister 

and giving us your impressions of the game. While you work on the study tasks, 

you will be video taped. This is so we can monitor what you are working on for 

the study from another room, rather than being in the same room with you at all 
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times. If you agree to participate in this study, please sign this consent form. 

Then, the computer will provide you with directions so you can play the game.”  

 

The experimenter then asked the participant to review the directions and practice several 

sample questions on the computer. The computer directions explained: 

 

Today you will be playing the game, Brain Twister. Brain Twister provides the 

opportunity to answer thousands of questions across various themes. The aim of 

Brain Twister is to dazzle with how much you know before time runs out. You’ll 

rack your brain for the answers to questions of unlimited subject matter and 

unravel brain teasers and puzzles.  

 

As part of the game, you will work on 36 trivia and brain teaser questions. You 

will receive all types of questions on all kinds of subjects. Some are just based on 

facts that you may or may not know. However, even if you don’t have specific 

knowledge about a particular topic, many questions provide clues within the 

question itself to help you come up with the answer. So, pay attention to the clues 

and use your knowledge of the world to discover the answer to the questions. 

Other questions are riddles, puzzles, or brain teasers that do not require specific 

knowledge in order to solve them, just basic logic, language, or math skills. 
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You will be given an allotted time for each question. For factual based questions 

you’ll have up to 45 seconds. For problem solving questions and puzzles, you’ll 

have 2 minutes and 15 seconds. After you complete a question and move to the 

next screen, the correct answer will be provided. You can continue to the answer 

before the entire time runs out.  If you do not select an answer before time runs 

out, the computer will automatically continue at the end of time and tell you the 

answer. The answer will appear for 3 seconds, and then the next question will pop 

up.  

 

Three examples of various types of questions were given to ensure that the participant 

understood the task. At this point, background questions and a baseline measure of 

intrinsic motivation and perceived competence for trivia and brain teaser games in 

general were administered. 

Next, participants were asked to make three choices. The participant was told that 

the computer would randomly select 36 questions from a bank of thousands of questions. 

However, participants have the opportunity to select three categories that they are 

guaranteed to receive questions on and from which the computer will over-select 

questions. That is, participants will have a greater probability of receiving questions from 

selected categories compared to all others that exist in the trivia question database. All 

additional questions will be randomly assigned. For the first choice, participants were 

asked which category of trivia and brain teasers they would like to receive questions on 

among the following categories: a) Food and Drink, b) History and Law, c) Art, 
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Literature, Entertainment, and Recreation, d) People and Places, e) Math and 

Science/Nature, and f) Language, Riddles, and Puzzles. For the second choice, they could 

choose a second category among the five remaining options. For the third choice, again, 

they chose a third category among the four remaining options. Despite having made these 

choices, all participants were given the same set of trivia and brain teaser questions and 

all category options appeared in the set of trivia questions. This procedure was designed 

to eliminate the possible confounding effect of receiving task preference, as in the case in 

which participants had real choices. Most questions fit into more than one category, so, it 

was not obvious to participants that they were receiving just as many questions from non-

selected categories as questions for selected categories. In order to further create the 

illusion that the choices participants made had a real impact on the questions received, 

the order of the questions were arranged such that the last category chosen by participants 

was the first question to appear. After participants made their choices, the second 

measure of perceived competence for success on the game to follow was administered.  

After completing the post-choice measure of perceived competence, the 

experimenter again checked that the participant understood the task. Before exiting, the 

experimenter explained: 

 

 “You’ll have up to 40 minutes to work on Brain Twister. I should be back when 

you finish. However, some people have been finishing early and I have other 

participants coming in soon that I’ll have to set up on the experiment. So, if I’m 

not back before you’re done with this part of the study, just hang out for a couple 
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minutes. There are a couple magazines and various types of puzzle booklets on 

the table if you want to work on those, or if you want to continue to play Brain 

Twister, just continue past the end screen and you’ll get more questions.”  

 

The experimenter left the participant to continue on the task independently. The 

participant played the game for up to 40 minutes. At the end of the required portion of the 

task, a screen appeared stating that the participant had come to the end of the 36 game 

questions. If the participant would like to continue playing Brain Twister, he or she could 

simply press enter. Alternatively, the participant can work on one of the other various 

activities available in the room (a stack of magazines, crossword puzzle and suduko 

booklets were available) or do nothing at all. As in Study 1, the time the participant spent 

on the experimental task during a six minute free-choice period served as the behavioral 

measure of intrinsic motivation. Again, videotapes of the participant while engaging in 

the study were used to obtain this measure. At the end of 46 minutes, the experimenter 

entered the room and said:  

 

“There is just one more set of questions about your reactions to the task and then 

we’re done.”  

 

At this point the participant completed the post-manipulation intrinsic motivation 

inventory which measured interest/enjoyment, perceived competence, effort, pressure 

tension, value, and perceived choice. Several additional questions were asked about the 
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participant’s willingness to engage in the task again, preference for challenge, and 

relative liking of the game compared to other computer games. Participants were also 

asked follow up questions about why and how they made their particular choices for the 

game. 

Unaware-no-choice. For the unaware-no-choice condition, the procedure was 

similar to the choice condition; however, participants were not given a choice of game 

question categories. Rather, after the background questions and baseline measures of 

intrinsic motivation and perceived competence were completed, the computer informed 

the participant of the categories they were guaranteed to get at least one question on in 

the task. Category assignments were made prior to the participant beginning the 

experiment, so that the participant remained unaware of the fact that variations in the 

trivia task exist. The post category assignment measure of perceived competence was 

then administered. In addition, participants in the unaware no choice condition were 

asked if the category assignments they received were what they would have picked if 

given the option. All other procedures will follow as described above.  

Aware-no-choice. For the aware-no-choice condition, again, participants will not 

be given a choice of game question categories. Rather, the computer informed the 

participant of the possible category options from which they could receive questions as 

well as what categories they were assigned. All other procedures will be as described in 

the other conditions.  

Denied-choice. Denied-choice participants were presented with the choice screens 

in the same manner as choice participants. However, after going through the three choice 
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screens, participants were then told that unfortunately, too many people have already 

selected those options, and therefore, they were being assigned categories for the game 

questions other then their expressed preferences. All other procedures will be as 

described in the other conditions.  

Closing procedure. After completing the final questionnaires, the true purpose of 

the study was explained to participants and a written statement was provided. The 

participant was asked if they had any questions about the study, asked to not to discuss 

the study with others, and thanked for their time.  

Yoking. A yoked design was used, in which participants are grouped into fours. 

That is, even though all participants will be doing the same game questions, the 

categories of questions they are told they are guaranteed to receive questions on can still 

vary across participants. That is, it was necessary to yoke the categories the no choice 

participants are told they will receive to those categories that the choice participants 

selected. In order to yoke participants across choice and no choice conditions, a log 

similar to that described in Study 1 of the category choices each participant made will be 

kept in order to assign a matched participant in each no-choice condition categories 

identical to those chosen by each participant in the choice condition.  

3.1.3 Materials 

As in Study 1, the Intrinsic Motivation Inventory (α = .79 to 95; Ryan, 1982) was 

used to assess the self-report measures of interest and enjoyment, perceived competence, 

effort on the task, perceived value or usefulness of the activity, perceived pressure and 

tension felt, and perceived choice. The structure of the perceived competence items took 
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the same form as they had for Study 1. Unlike Study 1, the interest and enjoyment 

subscale of the IMI was adapted for use as the baseline measure of intrinsic motivation in 

Study 1B (α = .89). Further, four items from the perceived choice subscale of the IMI 

were adapted to refer specific to perceptions of having choices regarding the questions 

received (α = .83). The background questions, behavioral measures of intrinsic 

motivation, measure of task performance, and manipulation check questions will also be 

identical to those in Study 1.  

Brain Twister. Sixty-six trivia and brain teaser questions, 36 required and 30 

optional questions, were created for the study (see Appendix F). The questions varied in 

both theme and structure. Some questions were factually based (e.g. “When lions and 

tigers mate, what do you call there cubs?”), while others are problem solving type 

questions, riddles or puzzles (e.g. “Daniel, my son, is exactly one fifth of my age. In 21 

years time, I will be exactly twice his age. How old is Daniel now?”). The questions were 

created to range in difficulty from easy to very challenging.  

Additional Post-Task Questions. In addition to the items asked in Study 1, three 

additional questions were asked regarding the participant’s willingness to engage in the 

task again (α = .93), as well as one additional question regarding the participant’s 

preference for challenge, and one question regarding the participant’s relative liking of 

the game compared to other computer games (see Appendix G) 
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3.2 Results 

3.2.1 Preliminary Analyses 

First, the distribution of scores on each variable was examined for statistical 

outliers. Grubbs’ (1950) test was applied and if outliers were identified, these values were 

set at the value of their next nearest neighbor. One outlier was found on the perceived 

choice variable.  

3.2.2 Verification of Comparability of Treatment Groups 

To examine whether there were pre-existing difference between our choice and 

three no-choice condition groups prior to experiencing the choice manipulation, a one-

way between subjects multivariate analysis of variance (MANOVA) was conducted on 

the two baseline measures: baseline self-reported intrinsic motivation and baseline 

perceived competence. Using Pillai’s trace, the dependent variate was not significantly 

affected by the main effect of choice (Pillai’s trace = .05, F(6, 120) = .46, p = .83), 

suggesting there were no pre-existing differences between the groups in terms of their 

intrinsic motivation or perceived competence (see Table 11 for means and standard 

deviations for each dependent variable by condition). 

3.2.3 Manipulation Check 

To assess whether the choice manipulation affected participants’ perceptions of 

having choices, two one-way analyses of variance was conducted on the IMI perceived 

choice subscale, as well as on the measure of perceived choice of game questions. Table 

11 presents means and standard errors for each dependent variable by condition. The 

main effect of condition was not significant for the IMI perceived choice subscale, F(3, 
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60) = 1.09, p = .36, suggesting that participants did not vary in terms of whether they felt 

they had a choice about whether or not they had to do the task. However, the main effect 

of condition was significant for perceived choice of questions F(3, 60) = 11.52, p < .001. 

Pairwise comparisons adjusting for multiple comparisons using the Tukey-Kramer 

method revealed that participants in the choice condition reported having greater choice 

compared to the unaware-no-choice condition, the aware-no-choice condition, and the 

denied-choice condition. There were no differences between the three no-choice 

conditions. These results provide support for the partial success of the manipulation. 

3.2.4 Hypothesis Testing 

To test the hypothesis that having choice would result in an enhancement of 

intrinsic motivation, task performance and related outcomes including effort, perceptions 

of value of the task, and reduced feelings of pressure and tension, particularly in 

comparison to the no-choice conditions in which not choosing was made most salient, a 

one-way between-subjects MANOVA was conducted on the time participants spent 

working on the trivia and brain teaser game during the free-choice period1, as well as 

performance on the game during the experimental portion of the task, and self-reported 

effort, value, pressure or tension, willingness to engage in the game again, relative liking 

for the task compared to other games, and preference for challenge on the game. Using 

Pillai’s trace, the dependent variate was not significantly affected by the main effect of 

condition (Pillai’s trace = .33, F(24, 165) = .85, p = .67), suggesting that condition did 

                                                      

1 The effect of condition on behavioral intrinsic motivation was also examined in a chi-square analysis in which the 
outcome was dichotomized into those who engaged in the anagram task during the free-choice period and those who 
did not. The frequency of those who engaged in the task during the free-choice period did not vary by condition. 
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not affect behavioral intrinsic motivation, task performance, and the other motivation 

related outcomes (see Table 12 for means and standard deviations for each dependent 

variable by condition). 

To assess whether the choice manipulation had affected students’ perceptions of 

competence, a 4 (condition) x 3 (time) mixed factorial analysis of covariance was 

performed for perceived competence reported at each of the three time points, controlling 

for performance on the trivia and brain teaser game (see Table 13 for means and standard 

deviations for perceived competence at each time point by condition). The analysis of 

within-subjects effects revealed an effect of time, F(2, 59) = 7.92, p < .001. Post-hoc 

tests, using the Sidak adjustment for multiple comparisons, revealed that across all 

conditions, perceived competence following engaging in the task was significantly lower 

compared to both at baseline and following the choice manipulation. The latter were not 

significantly different. There was no significant main effect of condition, F(3, 59) = 1.02, 

p = .39. However, there was a significant interaction between condition and time F(6, 59) 

= 2.34, p = .04. After adjusting for multiple comparisons using the Sidak correction, none 

of the contrasts probing this interaction between condition and time were significant. 

However, there was a trend that suggested that individuals in the unaware-no-choice, 

aware-no-choice, and denied-choice conditions experienced a change in perceived 

competence across time (unaware-no-choice: F(2, 14) = 2.76, p = .08; aware-no-choice: 

F(2, 14) = 3.87, p = .03; denied-choice: F(2, 14) = 3.74, p = .04). Specifically, all three 

groups experienced decreases in perceived competence following engagement in the task 

compared to both baseline and following the choice manipulation, although there was no 
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difference between the baseline perceived competence and perceived competence 

following the choice manipulation. However, individuals in the choice condition did not 

experience this change in perceived competence, F(2, 14) = .19, p = .83.  

To assess whether the choice manipulation had affected students’ self-reported 

intrinsic motivation, a 4 (condition) x 2 (time) mixed factorial analysis of variance was 

performed for intrinsic motivation reported at the beginning and end of the experiment 

(see Table 13 for means and standard deviations for self-reported intrinsic motivation at 

each time point by condition). There were no significant main effects of either time F(1, 

60) = .80, p = .37, or condition, F(3, 60) = .44, p = .73, and no significant interaction 

between time and condition, F(3, 60) = .73, p = .54. 

3.2.5 Ancillary Analyses 

3.2.5.1 Effects of Condition and Level of Perceived Competence 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how competent participants felt for trivia and brain teaser questions in general at 

the start of the study. Using a median split (Median = 4.20), individuals were divided into 

two groups, those low in self-reported baseline perceived competence for trivia and brain 

teaser questions and those with high baseline perceived competence. A 2 (Baseline 

perceived competence) x 4 (Condition) between-subjects MANOVA was conducted on 

the time participants spent working on tasks during the free-choice period, as well as 

performance on the tasks during the experimental portion of the task, and self-reported 

effort, value, pressure and tension, willingness to engage in the task again, relative liking 
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of the task compared to other games, and preference for challenge on the task. Using 

Pillai’s trace, the dependent variate was not significantly affected by the main effects of 

condition (Pillai’s trace = .32, F(24, 153) = .75, p = .79) or level of baseline perceived 

competence, Pillai’s trace = .12, F(8, 49) = .81, p = .60. There was no interaction 

between condition and level of baseline perceived competence, Pillai’s trace = .39, F(24, 

153) = .95, p = .54 (see Table 14 for means and standard deviations for each dependent 

variable by condition and level of baseline perceived competence). 

Next, a 4 (condition) x 2 (baseline perceived competence) x 2 (time) mixed 

factorial analysis of variance was performed for intrinsic motivation reported at the 

beginning and end of the experiment was conducted (see Table 14 for means and 

standard deviations for self-reported intrinsic motivation at each time point by condition 

and level of baseline perceived competence). There were no significant main effects of 

either time F(1, 56) = .40, p = .53, or condition, F(3, 56) = .06, p = .98, and no significant 

interaction between time and condition, F(3, 56) = 1.24, p = .31. However, there was a 

significant between-subjects main effect of level of baseline perceived competence, F(1, 

56) = 14.49, p < .001. Individuals who entered the study with a high level of perceived 

competence for trivia and brain teaser questions reported feeling more intrinsically 

motivated for anagrams across all time points compared to individuals who reported a 

low level of perceived competence for anagrams. There was no interaction between level 

of baseline perceived competence and condition, F(3, 56) = 2.61, p = .06. However, there 

was an interaction between level of baseline perceived competence and time, F(1, 56) = 

8.61, p < .005. Post-hoc tests, using the Sidak adjustment for multiple comparisons, 
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revealed that across all conditions, reported intrinsic motivation for anagrams following 

engaging in the task was significantly higher compared to reported baseline intrinsic 

motivation among individuals with a low baseline perceived competence for trivia and 

brain teaser questions, t(34) = -2.54, p = .02. There was no significant change in reported 

intrinsic motivation among people high in baseline perceived competence, t(29) = 1.43, p 

= .17. There was no three-way interaction between condition, level of baseline perceived 

competence, and time, F(3, 56) = .16, p = .93. 

Finally, a 4 (condition) x 2 (baseline perceived competence) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for trivia and 

brain teaser questions reported at three time points was conducted, controlling 

performance on the task (see Table 14 for means and standard deviations for self-reported 

perceived competence at each time point by condition and level of baseline perceived 

competence). There was a within-subjects main effect of time, F(2, 55) = 11.63, p < .001, 

such that across all conditions, perceived competence following engaging in the task was 

significantly lower compared to both at baseline and following the choice manipulation. 

There was significant main effect of level of perceived competence, F(1, 55) = 43.74, p < 

.001. Individuals who entered the study with a high level of perceived competence for 

trivia and brain teaser questions reported feeling more competent across all time points 

compared to individuals who initially reported a low level of perceived competence the 

task. There was no main effect of condition, F(3, 55) = .1.46, p = .24, and no interaction 

between level of baseline perceived competence and condition, F(3, 55) = 2.43, p = .08. 

However, there was a significant interaction between condition and time, as previously 
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found, F(6, 55) = 2.45, p = .03, and level of baseline perceived competence and time, 

F(2, 55) = 7.21, p < .001. Post-hoc tests using the Sidak adjustment for multiple 

comparisons revealed that among individuals low in initial perceived competence for the 

task, there was a significant difference in perceived competence across the three time 

points, F(2, 34) = 6.39, p = .003. Specifically, perceived competence was lower 

following engaging in the task compared to both at baseline and following the choice 

manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. Likewise, there was a significant 

difference in perceived competence across the three time points among people high in 

baseline perceived competence, F(2, 28) = 23.47, p < .001. Perceived competence was 

lower following engaging in the task compared to both at baseline and following the 

choice manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. The drop in perceived competence 

following task engagement was more dramatic for individuals with high baseline 

perceived competence compared to individuals with low baseline perceived competence. 

There was no three-way interaction between condition, level of baseline perceived 

competence, and time, F(6, 55) = 1.78, p = .11. 

3.2.5.2 Effects of Condition and Level of Intrinsic Motivation 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how intrinsically motivated participants felt for trivia and brain teaser questions 

in general at the start of the study. Using a median split (Median = 4.43), individuals 
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were divided into two groups, those low in self-reported baseline intrinsic motivation 

trivia and brain teaser questions and those with high baseline intrinsic motivation. A 2 

(Baseline intrinsic motivation) x 4 (Condition) between subjects MANOVA was 

conducted on the time participants spent working on the task during the free-choice 

period, as well as performance on the task during the experimental portion of the task, 

and self-reported effort, value, pressure or tension, willingness to play the game again, 

relative liking, and preference for challenge. Using Pillai’s trace, the dependent variate 

was not significantly affected by the main effects of condition (Pillai’s trace = .32, F(24, 

153) = .76, p = .78), or level of baseline intrinsic motivation, Pillai’s trace = .17, F(8, 49) 

= 1.23, p = 30. There was no interaction between condition and level of baseline intrinsic 

motivation, Pillai’s trace = .44, F(24, 153) = 1.09, p = .36 (see Table 15 for means and 

standard deviations for each dependent variable by condition and level of baseline 

intrinsic motivation). 

Next, a 4 (condition) x 2 (baseline intrinsic motivation) x 2 (time) mixed factorial 

analysis of variance was performed for intrinsic motivation reported at the beginning and 

end of the experiment was conducted (see Table 15 for means and standard deviations for 

self-reported intrinsic motivation at each time point by condition and level of baseline 

intrinsic motivation). There were no significant main effects of either time F(1, 56) = .15, 

p = .70, or condition, F(3, 56) = .09, p = .97, and no significant interaction between time 

and condition, F(3, 56) = .98, p = .41. However, there was a significant between-subjects 

main effect of level of baseline intrinsic motivation, F(1, 56) = 14.74, p < .001. 

Individuals who entered the study with a high level of intrinsic motivation for trivia and 
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brain teaser questions reported feeling more intrinsically motivated for the task across all 

time points compared to individuals who reported a low initial level of intrinsic 

motivation for anagrams. There was no interaction between level of baseline intrinsic 

motivation and condition, F(3, 56) = 1.09, p = .36. However, there was an interaction 

between level of baseline intrinsic motivation and time, F(1, 56) = 6.42, p < .01. 

However, after adjusting for multiple comparisons with the Sidak adjustment, none of the 

post hoc tests were significant. A trend revealed that across all conditions, reported 

intrinsic motivation for trivia and brain teaser questions following engaging in the task 

was significantly higher compared to reported baseline intrinsic motivation among 

individuals with a low level of baseline intrinsic motivation for anagrams, t(38) = -2.23, p 

= .03. There was no significant change in reported intrinsic motivation for anagrams 

among people high in baseline intrinsic motivation, t(26) = 1.33, p = .20. The three-way 

interaction between condition, level of baseline intrinsic motivation, and time was not 

significant, F(3, 56) = .35, p = .79.  

Finally, a 4 (condition) x 2 (baseline intrinsic motivation) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for trivia and 

brain teaser questions reported at three time points was conducted, controlling 

performance on the task (see Table 15 for means and standard deviations for self-reported 

perceived competence at each time point by condition and level of baseline intrinsic 

motivation). As previously found, there was a within-subjects main effect of time, F(2, 

55) = 13.20, p < .001, such that across all conditions, perceived competence following 

engaging in the task was significantly lower compared to both at baseline and following 
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the choice manipulation. Perceived competence following the choice manipulation was 

also significantly lower compared to at baseline. There was significant main effect of 

level of intrinsic motivation, F(1, 55) = 33.97, p < .001. Individuals who entered the 

study with a high level of intrinsic motivation for trivia and brain teaser questions 

reported feeling more competent for the task across all time points compared to 

individuals who initially reported a low level of intrinsic motivation for anagrams. There 

was no main effect of condition, F(3, 55) = 1.47, p = .23, and no interaction between 

level of baseline intrinsic motivation and condition, F(3, 55) = .2.67, p = .06. However, 

there was an interaction between condition and time, F(6, 55) = 2.43, p = .03, as 

previously found, and level of baseline intrinsic motivation and time, F(2, 55) = 8.22, p < 

.001. Post-hoc tests using the Sidak adjustment for multiple comparisons revealed that 

among individuals low in initial self-reported intrinsic motivation for trivia and brain 

teaser games, there was a significant difference in perceived competence across the three 

time points, F(2, 37) = 7.36, p < .001. Specifically, perceived competence was lower 

following engaging in the task compared to both at baseline and following the choice 

manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. Likewise, there was a significant change 

in perceived competence across the three time points among people high in baseline 

perceived competence, F(2, 25) = 22.82, p < .001. Again, perceived competence was 

lower following engaging in the task compared to both at baseline and following the 

choice manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. The drop in perceived competence 
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following task engagement was more dramatic for individuals with high baseline intrinsic 

motivation compared to individuals with low baseline intrinsic motivation. There was no 

three-way interaction between condition, level of baseline intrinsic motivation, and time, 

F(6, 55) = 2.03, p = .07. 

3.2.5.3 Perceptions of Choice 

To explore the possibility that perceptions of having choice may independently 

and in combination with  baseline levels of motivation and competence predict intrinsic 

motivation, performance, perceived competence, and various other motivation related 

outcomes, above an beyond the effects of the choice manipulation, a series of hierarchical 

regression analyses were conducted. Table 16 present the correlations between the 

relevant variables. 

First, a hierarchical regression analysis was conducted to assess whether objective 

or perceived choice had any affect on perceptions of competence following the choice 

manipulation, controlling for baseline levels of intrinsic motivation and perceived 

competence. At Step 1, baseline intrinsic motivation and baseline perceived competence 

was entered into the model, accounting for 59% of the variance in perceived competence 

following the choice manipulation F(2, 61) = 43.39, p < .001. Only baseline perceived 

competence significantly predicted perceived competence following the choice 

manipulation, β = .75, p < .001. The model was not significantly improved at Step 2 with 

the addition of actual choice represented by three dummy coded variables. At Step 3, 

perceived choice as measured by the IMI was entered into the model and accounted for 

an additional 4% of variance, F(1, 57) = 6.27, β = .25, p = .02, suggesting that individuals 
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who perceived they had greater choice also felt more competent on the task. Finally, at 

Step 4, two-way interactions between perceived choice with baseline intrinsic motivation 

and baseline perceived competence were entered into the model. The model was not 

significantly improved at Step 4 (see Table 17).  

 A similar hierarchical regression analysis was conducted for performance on 

Brain Twister. At Step 1, baseline intrinsic motivation and baseline perceived 

competence accounted for 13% of the variance in performance, F(2, 61) = 4.70, p = .01. 

However, individually, neither baseline perceived competence or intrinsic motivation 

significantly predicted performance. At Step 2, three dummy coded variables 

representing the choice condition were entered into the model, at Step 3, perceived choice 

was entered into the model, at Step 4 perceived competence following the choice 

manipulation was entered into the model, and at Step 5, two-way interactions between 

perceived choice with baseline intrinsic motivation, baseline perceived competence, and 

post-manipulation perceived competence were entered into the model. The model was not 

significantly improved at Steps 2, 3, 4, or 5 (see Table 18). 

Finally, a series of identical hierarchical regression analyses were conducted for 

self-reported intrinsic motivation for the task, behavioral intrinsic motivation, perceived 

competence following engagement in the task, effort put forth on Brain Twister, pressure 

or tension felt while playing, value or usefulness of the task, willingness to engage in the 

task again, relative liking of Brain Twister compared to other games, and preference for 

challenge in the game. In each model, at Step 1, baseline intrinsic motivation and 

baseline perceived competence were entered into the model. At Step 2, three dummy 
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coded variables representing the choice condition were entered into the model. At Step 3, 

perceived choice as measured on the IMI was entered into the model, at Step 4, perceived 

competence following the choice manipulations was entered, at Step5, performance on 

the anagrams was entered, and at Step 6, two-way interactions between perceived choice 

with baseline intrinsic motivation, baseline perceived competence, post-manipulation 

perceived competence, and performance were entered into the model. Results of these 

analyses can be found in Tables 19, 20, and 21. 

For self-reported intrinsic motivation, the model was improved only at Steps 1 (R2 

= .28, F(2, 61) = 11.56, p < .001) and 5 (∆R2 = .05, F(1, 55) = 4.37, p = .04). Baseline 

intrinsic motivation at Step 1 significantly predicted intrinsic motivation for the anagram 

task following engagement in it (β = .52, p < .001), as did performance at Step 5 (β  = 

.26, p = .04).  

For perceived competence following task engagement, the model was 

significantly improved at every step, except Step 6 (Step 1: R2 = .34, F(2, 61) = 15.78, p 

< .001; Step 2: ∆R2 = .09, F(1, 58) = 3.14, p = .03; Step 3: ∆R2 = .05, F(1, 57) = 5.18, p < 

.03; Step 4: ∆R2 = .11, F(1, 56) = 15.49, p < .001; Step 5: ∆R2 = .08, F(1, 55) = 13.42, p < 

.001). At Step 1, only baseline perceived competence significantly predicted perceived 

competence following the choice manipulation, as did both actual choice at Step 2 and 

perceived choice at Step 3, perceived competence following the choice manipulation at 

Step 4, and performance on the anagrams at Step 5 (see Table 19).   

For preference for challenge, the model was significantly improved at Steps 1 (R2 

= .24, F(2, 61) = 9.47, p < .001) and 5 (∆R2 = .14, F(1, 55) = 12.59, p < .001). However, 
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individually, neither baseline perceived competence or intrinsic motivation significantly 

predicted preference for challenge at Step 1. At Step, 5 performance on Brain Twister 

significantly predicted preference for challenge (β = .43, p < .01).  

For effort and willingness to engage in the task again, the models were significant 

at Step 1, but were not significantly improved at any of the following steps. Only baseline 

intrinsic motivation predicted each of the outcomes.  For pressure and tension felt, value 

for the task, behavioral intrinsic motivation, and relative liking at no point was the model 

significant.  

3.3 Discussion 

Like Study 1, in Study 1B, few significant effects of choice compared to lacking 

choice emerged. There was little evidence to suggest that overall, having a choice 

enhanced motivation and related outcomes and that highly salient no-choice conditions 

diminish motivation, while less salient no-choice conditions have little impact. Also, as 

seen in Study 1, results of Study 1B suggested that across all conditions and all groups, 

participants experienced a decrease in perceived competence after they actually engaged 

in the trivia question and brain teaser game. It seems likely that in both Studies 1 and 1B, 

the difficulty of the task may have diminished any positive effects of receiving a choice 

compared to having no-choice. That is, all participants fairly unanimously experienced 

the tasks as harder then previously expected. The negative affect experienced as a result 

of finding the task more difficult than expected may have made it difficult to observe any 

changes in motivation toward the task as a function of the choice manipulation. Further, 

null results may again be partially attributed to the strength of the manipulation. Although 
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participants in the choice condition felt they had more choice regarding the game 

question categories then participants in any of the no-choice conditions, the no-choice 

conditions were indistinguishable in terms of participants’ perceptions of having choices 

of game question categories.  

However, there was one trend in the results that partially supported hypotheses. 

Namely, in looking at the change in perceived competence by condition, results 

suggested that while participants in the no-choice conditions may experience a decrease 

in perceived competence following engaging in the task, participants in the choice 

condition experienced no such decrease. This suggests that receiving a choice protected 

participants from experiencing a decrease in their perception of competence on a difficult 

task. This protective function of choice may be the result of participants feeling a sense of 

control over the task as a result of having had a choice. In the case of a difficult task 

where one does not believe they have performed as well as expected, this sense of control 

may still lead individuals to believe that they performed more competently on the task 

than they would have if they had not been given any choices. Whereas, when no choices 

are provided on a difficult task for which performance is lower than expected, feelings of 

competence suffer. 

Further, exploratory analyses again suggested that the level of perceived 

competence and intrinsic motivation a person has for a task to start may be important in 

determining how one experiences the task. Results suggested that individuals with low 

perceptions of competence or intrinsic motivation for the task at the start may have 

experienced an increase in intrinsic motivation for the task and less decrease in perceived 
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competence after engaging in the task compared to individuals with high perceptions of 

competence or intrinsic motivation for the task to start, who did not experience an 

increase in intrinsic motivation and experienced more dramatic decreases in perceptions 

of competence as a function of engaging in the task. However unlike Study 1, baseline 

levels of perceived competence and intrinsic motivation did not explain differential 

effects of having choice or no choice.  
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4. Study 2  

While all forms of choice are theorized to enhance motivation and performance, 

some forms of choice may be more costly in terms of effort expenditure than others, 

consequently reducing the benefits of these forms of choice. The purpose of Study 2 was 

to explicitly manipulate the self-regulatory cost of choosing by varying the degree to 

which a choice is relevant to the process of learning and examine whether the choices 

that are less costly in terms of self-regulatory effort provide the greatest enhancement of 

intrinsic motivation.  

Participants were asked to engage in a computerized anagram task under one of 

three conditions. One-third of participants were asked to choose the order in which they 

would like to work on the anagrams and which set of anagrams they would like to have 

extra time for (high self-regulatory choice), one-third of participants were asked to 

choose the background colors for the computer anagram task while they work on it and 

which font they would like the anagrams to appear in (low self-regulatory choice), and 

one-third of participants were assigned both of these aspects by the experimenter (no-

choice). Again, perceived competence was measured at multiple time points in order to 

assess whether it mediates the relationship between choice and intrinsic motivation or is a 

consequence of it. Participants’ performance on the task, reports of effort exerted while 

making the choices, perceived competence for the task, interest and enjoyment for the 

task, as well as subsequent decisions to voluntarily engage in the anagram task served as 

dependent measures.  
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4.1 Method 

4.1.1 Participants 

Sixty individuals (39 females, 20 males) were recruited from Duke University and 

the surrounding community to participate in the study. Students could participate in order 

to receive credit towards completing research requirement for core psychology courses. 

Participants were also recruited through advertisement and were paid $10 compensation 

to participate in the study. Participants ranged between 18 and 57 years of age. 

Participants were ethnically diverse, 35 participants were Caucasian (58.3 percent), five 

participants African American (8.3 percent), 11 were Asian (18.3 percent), one was 

Hispanic (1.7 percent), and one was Middle Eastern (1.7  percent), and seven were 

another or of mixed ethnicity (11.7 percent).  

4.1.2 Procedure 

Participants were run in individual experimental sessions. The experimental room 

was outfitted with a table, two chairs, a computer, a variety of magazines and puzzle 

books (crosswords and suduko), and a hidden camera.  

High self-regulatory choice. Upon entering the experimental room, participants 

were seated next to the experimenter at a table with a computer. They were told: 

 

 “The purpose of this study is to investigate how different characteristics of word 

puzzles and different conditions under which these puzzles are solved affect 

peoples’ motivation and ability to solve them. So, today, you are going to be 

working on a word puzzle computer task. All these word puzzles are anagrams. 



 

70 

While you work on the study tasks, you will be video taped. This is so we can 

monitor what you are working on for the study from another room, rather than 

being in the same room with you at all times. If you agree to participate in this 

study, please sign this consent form. Then, the computer will provide you with 

directions and some practice puzzles before you begin the task.”  

 

The experimenter asked the participant to review the directions and practice a sample 

anagram on the computer. The computer directions explained that the participant would 

be working on two sets of anagrams, one on movies and one on food. For each puzzle, a 

word or phrase was presented and the goal was to re-organize the letters to create a word 

or phrase descriptive of the topic. As in study 1, hints were provided. If the participant 

could not solve the puzzle, they could move on to the next puzzle. An example was given 

to ensure that the participant understood the task. At this point, the participant completed 

background questions, the baseline measure of intrinsic motivation, and the perceived 

competence for anagrams measures. Next participants were asked to make two choices. 

The participant was asked to choose the order in which they would like to work on each 

set of anagrams, either the set on movies first and food second, or the set on food first and 

movies second. For the second choice, participants were told that they will have four 

minutes for each set of anagrams. However, they may choose which set of anagrams they 

could have three extra minutes. After participants made their choices, the self-report 

measure of the amount of effort the participant expended when making his or her choices 

and the second measure of perceived competence were administered. Next, participants 
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were asked to wait while the experimenter finished setting up the task. The experimenter 

assigned the participant the remaining options for the task by setting the background 

color and the text font for the task. Before exiting the room, the experimenter explained:  

 

“The timed anagram task will only last 11 minutes, I should be back when you 

finish. However, I have other participants coming in soon that I’ll have to set up 

on the experiment. So, if I’m not back before you’re done with this part of the 

study, just hang out for a couple minutes. There are a couple magazines and 

various types of puzzle booklets on the table if you want to work on those, or if 

you want to continue to work on the anagram task, just continue to the next screen 

on your computer and there is another set of anagrams.”  

 

The experimenter exited and left the participant to continue on the task independently.  

The participant completed the eight anagrams. At the end of the required anagram 

task, a screen appeared stating that the participant had come to the end of the task. If they 

would like to continue working on an additional optional set of anagrams, they could 

simply press enter. As in Study 1, the time the participant spent on the anagram task 

during a six minute free-choice period served as the behavioral measure of intrinsic 

motivation. At the end of free-choice period, the experimenter entered the room and said:  

 

“There is just one more set of questions about your reactions to the task and then 

we’re done.”  
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At this point, the participant completed the post-manipulation self-report measure 

of intrinsic motivation, the self-report measure of perceived competence for the anagram 

task the participant will have just engaged in, and the manipulation check questions.  

Low self-regulatory choice. For the low self-regulatory choice condition, the 

procedures were identical to the high self-regulatory choice condition; however, instead 

of choosing the order in which to complete the anagrams and the set of anagrams for 

which the participant would like extra time, the participant was asked to make choices 

regarding the background color and text font throughout the task. Thus, after the purpose 

of the study was explained, instructions and sample items provided on the computer, and 

the background questions and baseline measures of intrinsic motivation and perceived 

competence administered, participants were presented with a choice of two colors. For 

the second choice, participants were presented with two text fonts to choose between. 

Next, the self-report measure of the amount of effort the participant expended when 

making his or her choice was administered, as well as the self-report measure of 

perceived competence for the upcoming anagram task. Participants were then asked to 

wait while the experimenter finished setting up the task. At this point, the experimenter 

assigned the participant the remaining options for the task by setting the order in which 

they would work on the anagrams and the set for which they would be given an extra 

three minutes. Before leaving, the experimenter noted the activities the participant could 

engage in should she not be back before the participant finished the task. All other 

procedures were identical to the previous condition.  
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No-choice. For the no choice condition, the procedure was similar to the other 

conditions; however, participants were not given any choices. Thus, after the purpose of 

the study had been explained, directions and sample items provided on the computer, and 

the background questions and baseline measures of intrinsic motivation and perceived 

competence administered, participants were asked to wait while the experimenter set up 

the task. At this point, the experimenter assigned all options for the task. In addition, 

participants in the no-choice condition were not asked about the effort expended as they 

had not made any choices. The post-topic assignment measure of perceived competence 

was then administered. Before leaving, the experimenter noted the activities the 

participant could engage in should she not be back before the participant finished the 

task. All other procedures were identical to previous conditions. 

Closing procedure. After completing the final questionnaires, the true purpose of 

the study was explained to the participant. Participants were shown the answers to the 

anagrams, but were not allowed to take a copy of the anagrams and solutions with them. 

Participants were asked if they any questions about the study, asked not to discuss the 

study with others, and thanked for their time.  

Yoking. A yoked design was used in which participants were grouped into units of 

three. Because both participants in the high and low self-regulatory choice conditions are 

both given the opportunity to make choices (that need to be matched to one another), this 

study required an intricate yoking procedure. To do this, participants were run in blocks 

and matched. Specifically, first a group of participants were run in the high self-

regulatory choices condition. For this first group, participants were randomly assigned a 
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background color and text font for the task. The experimenter kept a list to track the 

choices each participant made. Next, a group of participants were run in the low self-

regulatory choices condition. Based on the background color and text choices a 

participant made, he or she was matched to a participant in the high self-regulatory 

choice condition who was assigned the same options. The participant was then assigned 

the order for the presentation of the anagrams and the anagrams for which extra time was 

allotted based on the choices which the high self-regulatory choice condition participant 

made. Participants will be run in groups in this manner until 20 yoked pairs are 

completed. As participants in the no-choice condition were assigned all options, no-

choice control participants were run to complete each yoked triad as soon as a yoked 

dyad between high and low self-regulatory choice conditions was completed.  

4.1.3 Materials 

As in Study 1, the Intrinsic Motivation Inventory (α = .84 to 96; Ryan, 1982) was 

used to assess the self-report measures of interest and enjoyment, perceived competence, 

effort on the task, perceived value or usefulness of the activity, perceived pressure and 

tension felt, and perceived choice. The structure of the perceived competence items took 

the same form as they did for Study 1. In addition the interest and enjoyment subscale of 

the IMI was also adapted for use as the baseline measure of intrinsic motivation in Study 

2 (α = .92). Background questions, the behavioral measure of intrinsic motivation, the 

measure of task performance, and manipulation check questions were identical to those 

used in Study 1. 
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Anagrams. Three sets of anagrams were created for the study (see Appendix A). 

The two anagram sets on food and movies to be used for the initial task had four puzzles 

each. The free-choice period optional set of anagrams had twenty puzzles on a variety of 

topics. The structure of anagrams were identical to that of Study 1.  

Perceived effort expenditure. A 4-item measure of perceived effort expenditure or 

strength-depletion was created for this study (see Appendix H). The measure asked 

participants about the amount of effort they felt they had expended while making the 

choice, the extent to which they felt “drained,” and “exhausted” after making their 

choice, and the extent to which making the choice was “hard.” This four-item measure 

used a 1 to 7 unipolar response scale (not at all true to very much true) and had good 

internal consistency (α = .87).  

4.2 Results 

4.2.1 Preliminary Analyses 

First, the distribution of scores on each variable was examined for statistical 

outliers. Grubbs’ (1950) test was applied and if outliers were identified, these values were 

set at the value of their next nearest neighbor. No outliers were revealed.  

4.2.2 Verification of Comparability of Treatment Groups 

To examine whether there were pre-existing differences between the two choice 

and one no-choice condition groups prior to experiencing the choice manipulation, a one-

way between-subjects multivariate analysis of variance (MANOVA) was conducted on 

the two baseline measures: baseline self-reported intrinsic motivation and baseline 

perceived competence. Using Pillai’s trace, the dependent variate was not significantly 
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affected by the main effect of choice (Pillai’s trace = .04, F(4, 114) = .61, p = .65), 

suggesting there were no pre-existing differences between the groups in terms of their 

baseline intrinsic motivation or perceived competence (see Table 22 for means and 

standard deviations for each dependent variable by condition). 

4.2.3 Manipulation Check 

To assess whether the choice manipulation affected participants’ perceptions of 

having choices, two one-way analyses of variance were conducted on the IMI perceived 

choice subscale and the manipulation check question that asked whether participants felt 

they had a choice regarding the anagrams they received. Table 22 presents means and 

standard errors for each dependent variable by condition. The main effect of condition 

was not significant for IMI perceived choice subscale, F(2, 57) = 51, p = .60. The main 

effect of condition was also not significant for perceived choice of anagram categories 

F(2, 57) = .01, p = .99.  

In addition, to assess whether the amount of effort participants exerted while 

making choices varied depending on the choice condition they were in, a one-way 

analyses of variance was conducted on perceived effort expenditure using only the low 

and high self-regulatory choice groups. Table 22 presents means and standard errors for 

each dependent variable by condition. The main effect of condition was not significant, 

F(1, 38) = 1.75, p = .19. These results suggest that the choice manipulation was not 

successful and the two choice conditions did not differ in the extent to which they 

required the participant to engage in self-regulation. 

4.2.4 Hypothesis Testing 
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To test the hypothesis that choices that are less costly in terms of self-regulatory 

effort provide the greatest enhancement of intrinsic motivation, task performance and 

related outcomes including effort, perceptions of value of the task, and reduced feelings 

of pressure and tension, in comparison to choice conditions which require a great deal of 

self-regulatory effort in order to make the choice, as well as in comparison to not having 

a choice at all, a one-way between-subjects MANOVA was conducted on the time 

participants spent working on anagrams during the free-choice period1, as well as 

performance on the anagrams during the experimental portion of the task, and self-

reported effort, value, and pressure or tension. Using Pillai’s trace, the dependent variate 

was not significantly affected by the main effect of condition (Pillai’s trace = .10, F(10, 

108) = .54, p = .86), suggesting that condition did not affect behavioral intrinsic 

motivation, task performance, and the other motivation related outcomes (see Table 23 

for means and standard deviations for each dependent variable by condition). 

To assess whether the choice manipulation had affected students’ perceptions of 

competence, a 3 (condition) x 3 (time) mixed factorial analysis of covariance was 

performed for perceived competence reported at each of the three time points, controlling 

for performance on the anagrams (see Table 24 for means and standard deviations for 

perceived competence at each time point by condition). The analysis of within-subjects 

effects revealed an effect of time, F(2, 56) = 16.57, p < .001. Post-hoc tests, using the 

Sidak adjustment for multiple comparisons, revealed that across all conditions, perceived 

                                                      

1 The effect of condition on behavioral intrinsic motivation was also examined in a chi-square analysis in which the 
outcome was dichotomized into those who engaged in the anagram task during the free-choice period and those who 
did not. The frequency of those who engaged in the task during the free-choice period did not vary by condition. 
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competence following engaging in the task was significantly lower compared to both at 

baseline and following the choice manipulation. The latter were not significantly 

different. There was no significant main effect of condition, F(2, 56) = .16, p = .85 and 

no significant interaction between condition and time F(4, 56) = .70, p = .16. 

To assess whether the choice manipulation had affected students’ self-reported 

intrinsic motivation, a 3 (condition) x 2 (time) mixed factorial analysis of variance was 

performed for intrinsic motivation reported at the beginning and end of the experiment 

(see Table 24 for means and standard deviations for self-reported intrinsic motivation at 

each time point by condition). There were no significant main effects of either time F(1, 

57) = 2.26, p = .61, or condition, F(2, 57) = .36, p = .70, and no significant interaction 

between time and condition, F(2, 57) = .03, p = .97. 

4.2.5 Ancillary Analyses 

4.2.5.1 Effects of Condition and Level of Perceived Competence 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how competent participants felt on anagrams in general at the start of the study. 

Using a median split (Median = 4.20), individuals were divided into two groups, those 

low in self-reported baseline perceived competence for anagrams and those with high 

baseline perceived competence. A 2 (Baseline perceived competence) x 3 (Condition) 

between subjects MANOVA was conducted on the time participants spent working on 

anagrams during the free-choice period, as well as performance on the anagrams during 

the experimental portion of the task, and self-reported effort, value, and pressure or 
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tension. Using Pillai’s trace, the dependent variate was not significantly affected by the 

main effect of condition (Pillai’s trace = .11, F(10, 102) = .62, p = .80). There was 

however, a main effect of level of baseline perceived competence, Pillai’s trace = .19, 

F(5, 50) = 2.40, p < .05. Results of univariate analyses of variance suggested that those 

who entered the study with a high level of perceived competence for anagrams  exerted 

more effort on the anagrams, F(1, 54 = 5.44, p = .02), and felt more value for the 

anagrams, F(1, 54) = 7.98, p < .01), compared to individuals who reported a low level of 

perceived competence for anagrams. No statistically significant effect was found for time 

spent on the anagrams, F(1, 54) = 3.03, p = .09, performance on the anagram task, F(1, 

54) = 2.13, p = .15, or pressure and tension felt during the task, F(1, 54) = .26, p = .61. 

There was no interaction between condition and level of baseline perceived competence, 

Pillai’s trace = .30, F(10, 102) = 1.80, p = .07 (see Table 25 for means and standard 

deviations for each dependent variable by condition and level of baseline perceived 

competence). 

Next, a 3 (condition) x 2 (baseline perceived competence) x 2 (time) mixed 

factorial analysis of variance was performed for intrinsic motivation reported at the 

beginning and end of the experiment was conducted (see Table 25 for means and 

standard deviations for self-reported intrinsic motivation at each time point by condition 

and level of baseline perceived competence). There were no significant main effects of 

either time F(1, 54) = 1.86, p = .18, or condition, F(2, 54) = .24, p = .79, and no 

significant interaction between time and condition, F(2, 54) = .05, p = .96. However, 

there was a significant between-subjects main effect of level of baseline perceived 
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competence, F(1, 54) = 23.13, p < .001. Individuals who entered the study with a high 

level of perceived competence for anagrams reported feeling more intrinsically motivated 

for anagrams across all time points compared to individuals who reported a low level of 

perceived competence for anagrams. There was no interaction between level of baseline 

perceived competence and condition, F(2, 54) = .67, p = .52, or between level of baseline 

perceived competence and time, F(1, 54) = 3.32, p = .07. There was no three-way 

interaction between condition, level of baseline perceived competence, and time, F(2, 54) 

= .69, p = .50. 

Finally, a 3 (condition) x 2 (baseline perceived competence) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for anagrams 

reported at three time points was conducted, controlling performance on the anagrams 

(see Table 25 for means and standard deviations for self-reported perceived competence 

at each time point by condition and level of baseline perceived competence). As 

previously found, there was a within-subjects main effect of time, F(2, 53) = 19.01, p < 

.001, such that across all conditions, perceived competence following engaging in the 

task was significantly lower compared to both at baseline and following the choice 

manipulation. There was significant main effect of level of perceived competence, F(1, 

53) = 43.17, p < .001. Individuals who entered the study with a high level of perceived 

competence for anagrams reported feeling more competent for anagrams across all time 

points compared to individuals who initially reported a low level of perceived 

competence for anagrams. There was no main effect of condition, F(2, 53) = .78, p = .46, 

and no interactions between level of baseline perceived competence for anagrams and 
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condition, F(2, 53) = .66, p = .52, or between condition and time F(4, 53) = 1.96, p = .11. 

However, there was an interaction between level of baseline perceived competence and 

time, F(2, 53) = 4.68, p = .01. Post-hoc tests using the Sidak adjustment for multiple 

comparisons revealed that among individuals low in initial perceived competence for the 

task, there was a significant difference in perceived competence across the three time 

points, F(2, 34) = 10.28, p < .001. Specifically, perceived competence was significantly 

higher following the choice manipulation task compared to at baseline, but significantly 

lower following engaging in the task compared to following the choice manipulation. 

There was no difference in perceived competence following task engagement compared 

to at baseline. There was also a significant difference in perceived competence across the 

three time points among people high in baseline perceived competence, F(2, 24) = 8.32, p 

< .001. Perceived competence was lower following engaging in the task compared to 

both at baseline and following the choice manipulation, although there was no difference 

in perceived competence following the choice manipulation compared to at baseline. 

There was no three-way interaction between condition, level of baseline perceived 

competence, and time, F(4, 53) = .83, p = .51.  

4.2.5.2 Effects of Condition and Level of Intrinsic Motivation 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how intrinsically motivated participants felt for anagrams in general at the start 

of the study. Using a median split (Median = 4.43), individuals were divided into two 

groups, those low in self-reported baseline intrinsic motivation for anagrams and those 
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with high baseline intrinsic motivation. A 2 (Baseline intrinsic motivation) x 4 

(Condition) between-subjects MANOVA was conducted on the time participants spent 

working on the task during the free-choice period, as well as performance on the task 

during the experimental portion of the task, and self-reported effort, value, pressure or 

tension, willingness to play the game again, relative liking, and preference for challenge. 

Using Pillai’s trace, the dependent variate was not significantly affected by the main 

effects of condition (Pillai’s trace = .16, F(10, 102) = .90, p = .54), or level of baseline 

intrinsic motivation, Pillai’s trace = .16, F(5, 50) = 1.83, p = .12. There was no 

interaction between condition and level of baseline intrinsic motivation, Pillai’s trace = 

.29, F(10, 102) = 1.75, p = .08 (see Table 26 for means and standard deviations for each 

dependent variable by condition and level of baseline intrinsic motivation). 

Next, a 4 (condition) x 2 (baseline intrinsic motivation) x 2 (time) mixed factorial 

analysis of variance was performed for intrinsic motivation reported at the beginning and 

end of the experiment was conducted (see Table 26 for means and standard deviations for 

self-reported intrinsic motivation at each time point by condition and level of baseline 

intrinsic motivation). There were no significant main effects of either time F(1, 54) = .96, 

p = .33, or condition, F(2, 54) = 1.20, p = .31, and no significant interaction between time 

and condition, F(2, 54) = .03, p = .98. However, there was a significant between-subjects 

main effect of level of baseline intrinsic motivation, F(1, 54) = 24.39, p < .001. 

Individuals who entered the study with a high level of intrinsic motivation for anagrams 

reported feeling more intrinsically motivated for the task across all time points compared 

to individuals who reported a low initial level of intrinsic motivation for anagrams. There 
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was no interaction between level of baseline intrinsic motivation and condition, F(2, 54) 

= .62, p = .54 or between level of baseline intrinsic motivation and time, F(1, 54) = 2.11, 

p = .15. The three-way interaction between condition, level of baseline intrinsic 

motivation, and time was not significant, F(2, 54) = .41, p = .66.  

Finally, a 4 (condition) x 2 (baseline intrinsic motivation) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for anagrams 

reported at three time points was conducted, controlling performance on the task (see 

Table 26 for means and standard deviations for self-reported perceived competence at 

each time point by condition). As previously found, there was a within-subjects main 

effect of time, F(2, 53) = 17.99, p < .001, such that across all conditions, perceived 

competence following engaging in the task was significantly lower compared to both at 

baseline and following the choice manipulation. There was significant main effect of 

level of intrinsic motivation, F(1, 53) = 43.22, p < .001. Individuals who entered the 

study with a high level of intrinsic motivation for anagrams reported feeling more 

competent for the task across all time points compared to individuals who initially 

reported a low level of intrinsic motivation for anagrams. There was no main effect of 

condition, F(2, 53) = 2.73, p = .08, and no interaction between level of baseline intrinsic 

motivation and condition, F(2, 53) = .1.08, p = .35. There was no interaction between 

condition and time, F(4, 53) = 1.35, p = .26, or between level of baseline intrinsic 

motivation and time, F(2, 53) = 2.97, p = .06. There was no three-way interaction 

between condition, level of baseline intrinsic motivation, and time, F(4, 53) = .46, p = 

.77. 
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4.2.5.3 Perceptions of Choice 

To explore the possibility that perceptions of having choice independently and in 

combination with baseline levels of motivation and competence may predict intrinsic 

motivation, performance, perceived competence, and various other motivation related 

outcomes, above and beyond the effects of the choice manipulation, a series of 

hierarchical regression analyses were conducted. Table 27 presents the correlations 

between the relevant variables. 

First, a hierarchical regression analysis was conducted to assess whether objective 

or perceived choice had any affect on perceptions of competence following the choice 

manipulation, controlling for baseline levels of intrinsic motivation and perceived 

competence. At Step 1, baseline intrinsic motivation and baseline perceived competence 

was entered into the model, accounting for 67% of the variance in perceived competence 

following the choice manipulation F(2, 57) = 56.50, p < .001. Only baseline perceived 

competence significantly predicted perceived competence following the choice 

manipulation, β = .64, p < .001. The model was not significantly improved at Step 2 with 

the addition of actual choice represented by two dummy coded variables, at Step 3, with 

the addition of perceived choice as measured by the IMI, or at Step 4, with the addition of 

two-way interactions between perceived choice with baseline intrinsic motivation and 

baseline perceived competence were entered into the model (see Table 28).  

A similar hierarchical regression analysis was conducted for performance on the 

anagrams. At Step 1, baseline intrinsic motivation and baseline perceived competence 

were entered into the model, at Step 2, two dummy coded variables representing the 
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choice condition were entered into the model, at Step 3, perceived choice was entered 

into the model, at Step 4 perceived competence following the choice manipulation was 

entered into the model, and at Step 5, two-way interactions between perceived choice 

with baseline intrinsic motivation, baseline perceived competence, and post-manipulation 

perceived competence were entered into the model. The model was only significant at 

Step 4 (see Table 29) with the addition of pre-task perceived competence, β = -.45, p = 

.05 

Finally, a series of identical hierarchical regression analyses were conducted for 

self-reported intrinsic motivation for the task, behavioral intrinsic motivation, perceived 

competence following engagement in the task, effort put forth on the anagram task, 

pressure or tension felt while playing, and value or usefulness of the task. In each model, 

at Step 1, baseline intrinsic motivation and baseline perceived competence were entered 

into the model. At Step 2, two dummy coded variables representing the choice condition 

were entered into the model. At Step 3, perceived choice as measured by the IMI was 

entered into the model, at Step 4, perceived competence following the choice 

manipulations was entered, at Step5, performance on the anagrams was entered, and at 

Step 6, two-way interactions between perceived choice with baseline intrinsic motivation, 

baseline perceived competence, post-manipulation perceived competence, and 

performance were entered into the model. Results of these analyses can be found in 

Tables 30, 31, and 32. 

For self-reported intrinsic motivation, the model was improved only at Steps 1 (R2 

= .54, F(2, 57) = 33.10, p < .001) and 5 (∆R2 = .04, F(1, 52) = 5.37, p = .02). Baseline 
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intrinsic motivation at Step 1 significantly predicted intrinsic motivation for the anagram 

task following engagement in it (β = .88, p < .001), as did performance at Step 5 (β  = 

.23, p = .02).  

For perceived competence following task engagement, the model was 

significantly improved at Steps 1 (R2 = .45, F(2, 57) = 23.23, p < .001), 3 ( ∆R2 = .04, 

F(1, 54) = 4.73, p = .03), 4 (∆R2 = .05, F(1, 53) = 5.66, p < .02) and 5 (∆R2 = .08, F(1, 

52) = 12.28, p < .001). At Step 1, only baseline intrinsic motivation significantly 

predicted perceived competence following the choice manipulation, as did perceived 

choice at Step 3, perceived competence following the choice manipulation at Step 4, and 

performance on the anagrams at Step 5 (see Table 30).   

For value and usefulness, the model was significantly improved only at Steps 1 

(R2 = .34, F(1, 57) = 14.66, p < .001) and 4 (∆R2 = .08, F(1, 53) = 7.75, p < .01). At Step 

1, only baseline intrinsic motivation significantly predicted value for the anagram task, β 

= .65, p < .01, as did perceived competence following the choice manipulation at Step 4 

(β = .52, p < .01). For pressure and tension, the model was significantly improved only at 

Step 3 (∆R2 = .20, F(1, 54) = 15.33, p < .001), with the addition of perceived choice (β = 

-.46, p < .001).  For effort the model was significant at Step 1, but was not significantly 

improved at any of the following steps. Only baseline intrinsic motivation predicted 

effort.  For behavioral intrinsic motivation, the model was never significant. 
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4.3 Discussion 

Like Studies 1and 1B, no significant effects of choice emerged. There was no 

evidence to suggest that having a choice enhanced motivation and related outcomes or 

that choices intended to require different levels of self-regulatory effort had differential 

effects on motivation or related outcomes. As seen in both Study 1 and IB, results of 

Study 2 suggested that across all conditions and all groups, participants experienced a 

decrease in perceived competence after they actually engaged in the anagram task. Again, 

it seems likely that the difficulty of the task may have diminished any positive effects of 

receiving a choice compared to having no-choice. As in the previous two studies, but 

especially in Study 2, null results may be attributed to the strength of the manipulation, in 

that there was no difference in amount of choice participants perceived or in the amount 

of effort they felt they exerted while making choices across the conditions.  

Exploratory analyses again suggested that the level of perceived competence a 

person has for a task may be important in determining how one experiences the task. 

Results suggested that individuals with low perceptions of competence for the task at the 

start may have experienced an increase in perceived competence upon receiving more 

information about the task during the choice manipulation (during which they either 

chose or were told the order in which they would do the task, the amount of time they had 

for each section, the background color and text font), although they had a decrease in 

perceived competence after engaging in the task. In contrast, individuals with high 

perceptions of competence for the task to start experienced a decrease in perceived 

competence both after learning more about it through the choice manipulation and after 
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engaging in the task. Unfortunately, baseline levels of perceived competence and intrinsic 

motivation did not explain differential effects of having choice or no choice in Study 2.  
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5. Study 3  

Study 3 explored the hypothesis that while all choice has motivational benefits, 

there is also a cost associated with making a choice in terms of self-regulatory effort 

expenditure. Consequently, as the self-regulatory cost of choice-making increases, its 

benefits should be reduced. The purpose of Study 3 was to explicitly manipulate the 

number of choices participants were asked to make. Specifically, while one choice may 

effectively enhance perceptions of autonomy and intrinsic motivation, making more than 

one choice may more strongly enhance such outcomes. However, if an individual is 

asked to make an excessive number of independent choices within a limited time, choice 

may be experienced as overwhelming, and the self-regulatory costs associated with 

making a choice may diminish the positive effect on intrinsic motivation. Accordingly, it 

was expected that intrinsic motivation would be enhanced most when participants were 

given some optimum number of choices. 

In Study 3, participants were asked to engage in a trivia and brain teaser computer 

game (identical to that used in Study 1B) under one of four conditions. One-quarter of 

participants were asked to choose 10 categories from which they received questions 

during the game (excessive-choice), one-quarter of participants were asked to choose 

three categories of questions (moderate- choice), one-quarter of participants were asked 

to choose one category (single-choice), and one-quarter of participants were assigned all 

the categories of questions they received while working on the game by the experimenter 

(no-choice). Again, perceived competence was measured at multiple time points in order 

to assess whether it mediated the relationship between choice and intrinsic motivation or 
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was a consequence of it. Participants’ performance on the task, time spent making 

choices, reports of effort exerted while making the choices, perceived competence, 

interest and enjoyment, as well as subsequent decisions to voluntarily engage in the task 

served as dependent measures.  

5.1 Method 

5.1.1 Participants 

Eighty individuals (37 females, 43 males) were recruited from Duke University to 

participate in the study. Students participated in order to receive credit towards 

completing research requirement for core psychology courses. Participants ranged 

between 17 and 21 years of age. Participants were ethnically diverse, 41 participants were 

Caucasian (51.25 percent), ten participants African American (12.5 percent), 22 were 

Asian (27.5 percent), two were Hispanic (2.5 percent), and five were another or of mixed 

ethnicity (6.25 percent).  

5.1.2 Procedure 

Participants were run in individual experimental sessions. The experimental room 

was outfitted with a table, two chairs, a computer, a variety of magazines and puzzle 

books (crosswords and suduko), and a hidden video camera.  

Excessive-choice. Upon entering the experimental room, participants were seated 

next to the experimenter at the table with a computer. They were told: 

 

“The purpose of this study is to investigate your experience of a new trivia and 

brain teaser game, Brain Twister. So, today, you will be playing Brain Twister 
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and giving us your impressions of the game. While you work on the study tasks, 

you will be video taped. This is so we can monitor what you are working on for 

the study from another room, rather than being in the same room with you at all 

times. If you agree to participate in this study, please sign this consent form. 

Then, the computer will provide you with directions so you can play the game.”  

 

The experimenter then asked the participant to review the directions and practice several 

sample questions on the computer. The computer directions explained: 

 

Today you will be playing the game, Brain Twister. Brain Twister provides the 

opportunity to answer thousands of questions across various themes. The aim of 

Brain Twister is to dazzle with how much you know before time runs out. You’ll 

rack your brain for the answers to questions of unlimited subject matter and 

unravel brain teasers and puzzles.  

 

As part of the game, you will work on 36 trivia and brain teaser questions. You 

will receive all types of questions on all kinds of subjects. Some are just based on 

facts that you may or may not know. However, even if you don’t have specific 

knowledge about a particular topic, many questions provide clues within the 

question itself to help you come up with the answer. So, pay attention to the clues 

and use your knowledge of the world to discover the answer to the questions. 
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Other questions are riddles, puzzles, or brain teasers that do not require specific 

knowledge in order to solve them, just basic logic, language, or math skills. 

 

You will be given an allotted time for each question. For factual based questions 

you’ll have up to 45 seconds. For problem solving questions and puzzles, you’ll 

have 2 minutes and 15 seconds. After you complete a question and move to the 

next screen, the correct answer will be provided. You can continue to the answer 

before the entire time runs out.  If you do not select an answer before time runs 

out, the computer will automatically continue at the end of time and tell you the 

answer. The answer will appear for 3 seconds, and then the next question will pop 

up.  

 

Three examples of various types of questions were given to ensure that the participant 

understood the task. At this point, background questions and a baseline measure of 

intrinsic motivation and perceived competence for trivia and brain teaser games in 

general were administered. 

Next, participants were asked to make ten consecutive choices. The participant 

was told that the computer would randomly select 36 questions from a bank of thousands 

of questions. However, participants have the opportunity to select 10 categories that they 

are guaranteed to receive questions on and from which the computer will over-select 

questions. That is, participants will have a greater probability of receiving questions from 

selected categories compared to all others that exist in the trivia question database. All 
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additional questions will be randomly assigned. For each choice, the participant was 

presented with two options and asked to select a category of trivia and brain teasers on 

which they would like to receive questions. For example, the computer asked the 

participant:  

 

“Please choose the category on which you would like to receive one or more 

game questions –Food and Drink or Household.”  

 

For the remaining nine choices, the following options were provided: History or Law, Art 

or Language, Film or TV, Folk Wisdom or Religion, Literature or Theater, Science and 

Nature or Medicine, Sports or Games, Math and Numbers or Riddles and Puzzles, and 

People or Places. Despite, having made these choices, all participants were given the 

same set of game questions. This procedure was designed to eliminate the possible 

confounding effect of receiving task preference, as in the case in which participants had 

real choices. Most questions fit into more than one category, so, it was not obvious to 

participants that they were receiving just as many questions from non-selected categories 

as questions for selected categories. In order to further create the illusion that the choices 

participants made had a real impact on the questions received, the order of the questions 

were arranged such that the last category chosen by participants was the first question to 

appear. The computer measured the time the participants spent making each choice, 

which served as a measure of effort. After participants made their choices, the self-report 
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measure of the amount of effort the participant expended when making his or her choices, 

as well as the second measure of perceived competence, were administered.  

After completing the post-choice measure of perceived competence, the 

experimenter again checked that the participant understood the task. Before exiting, the 

experimenter explained: 

 

 “You’ll have up to 40 minutes to work on Brain Twister. I should be back when 

you finish. However, some people have been finishing early and I have other 

participants coming in soon that I’ll have to set up on the experiment. So, if I’m 

not back before you’re done with this part of the study, just hang out for a couple 

minutes. There are a couple magazines and various types of puzzle booklets on 

the table if you want to work on those, or if you want to continue to play Brain 

Twister, just continue past the end screen and you’ll get more questions.”  

 

The experimenter left the participant to continue on the task independently. The 

participant played the game for up to 40 minutes. At the end of the required portion of the 

task, a screen appeared stating that the participant had come to the end of the 36 game 

questions. If the participant would like to continue playing Brain Twister, he or she could 

simply press enter. Alternatively, the participant can work on one of the other various 

activities available in the room (a stack of magazines, crossword puzzle and suduko 

booklets were available) or do nothing at all. As in all previous studies, the time the 

participant spent on the experimental task during a six minute free-choice period served 



 

95 

as the behavioral measure of intrinsic motivation. Again, videotapes of the participant 

while engaging in the study were used to obtain this measure. At the end of 46 minutes, 

the experimenter entered the room and said:  

 

“There is just one more set of questions about your reactions to the task and then 

we’re done.”  

 

At this point the participant completed the post-manipulation intrinsic motivation 

inventory which measured interest/enjoyment, perceived competence, effort, pressure 

tension, value, and perceived choice. Several additional questions were asked about the 

participant’s willingness to engage in the task again, preference for challenge, and 

relative liking of the game compared to other computer games. Participants were also 

asked follow up questions about why and how they made their particular choices for the 

game. 

Moderate-choice. For the moderate-choice condition, the procedures were 

identical to the excessive-choice condition. However, instead of choosing ten categories 

from which game questions were drawn, the participant was asked to choose three 

categories, one from each of the following pairs of options: Art or Language, Math and 

Numbers or Riddles and Puzzles and People or Places. All other procedures followed as 

described for the excessive-choice condition.  

Single-choice. For the single-choice condition, the procedures were identical to 

the excessive- and moderate-choice conditions; however, participants were asked to 
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choose just one category from which game questions will be drawn: People or Places. 

All other procedures followed as described in the other conditions.  

No-choice. For the no-choice condition, the procedure was similar to the other 

conditions; however, participants were not given a choice of game question categories. 

Thus, after the purpose of the study was explained, the directions and sample items 

provided on the computer, and the background questions and baseline measures of 

intrinsic motivation and perceived competence administered, participants were asked to 

wait while the experimenter set up the task. At this point, the experimenter assigned the 

participant ten categories from which game questions would be drawn. Next, the second 

measure of perceived competence was administered. Participants in the no-choice 

condition were not asked about the effort expended as in other conditions because they 

had not made any choices. All other procedures followed as described in the other 

conditions.  

Closing procedure. After completing the final questionnaires, the true purpose of 

the study was explained to the participant. The participant was asked if they had any 

questions about the study, asked not to discuss the study with others, and thanked for 

their time.  

Yoking. A yoked design was used in which participants were placed into groups of 

four. That is, even though all participants completed the same game questions, the 

category labels chosen or assigned varied across participants. To control for this, the 

categories participants received were yoked across conditions. To do this, participants 

were run in blocks and matched. First, a group of participants in the excessive-choice 
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condition were run. The experimenter tracked the choices made by each participant. 

Next, participants were run through the experiment in the moderate-choice condition. 

Based on the three category choices the participant made, he or she was matched to a 

participant in the excessive-choice condition who made the same choices. Participants 

were run in the moderate choices condition, until yoked dyads between that group and the 

excessive-choice condition were completed. Next, a group of participants were run in the 

single-choice condition. Again, the category choice the participant made was used to 

match them to an existing dyad. No-choice participants were run as soon as a yoked triad 

was created in order to complete the yoked tetrad. 

5.1.3 Materials 

The experimental task, the Brain Twister game, was identical to that used in 

Study 1B. As in all previous studies, the Intrinsic Motivation Inventory (α = .80 to 94; 

Ryan, 1982) was used to assess the self-report measures of interest and enjoyment, 

perceived competence, effort on the task, perceived value or usefulness of the activity, 

perceived pressure and tension felt, and perceived choice. The structure of the perceived 

competence items took the same form as they had for previous studies. The background 

questions, baseline intrinsic motivation measure (α = .92), behavioral measures of 

intrinsic motivation and effort, self-reported effort expenditure while making choices 

(α = .77), measure of perceived choice of game questions (α = .79), willingness to 

engage in the task again questions (α = .90), preference for challenge question, relative 

liking question, task performance, and manipulation check questions will also be 

identical to those in Study 1B and 2.  
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Behavioral measure of cognitive effort. The time the participant spent making 

each choice served as one measure of cognitive effort, or strength-depletion. Timing will 

begin when the screen on which the choice is presented appears and will end when the 

participant selects a choice. 

5.2 Results 

5.2.1 Preliminary Analyses 

First, the distribution of scores on each variable was examined for statistical 

outliers. Grubbs’ (1950) test was applied and if outliers were identified, these values were 

set at the value of their next nearest neighbor. One outlier was found on the baseline 

intrinsic motivation variable, behavioral intrinsic motivation variable, and perceived 

choice from the IMI scale.  

5.2.2 Verification of Comparability of Treatment Groups 

To examine whether there were pre-existing difference between our three choice 

conditions and one no-choice condition groups prior to experiencing the choice 

manipulation, a one-way between-subjects multivariate analysis of variance (MANOVA) 

was conducted on the two baseline measures: baseline self-reported intrinsic motivation 

and baseline perceived competence. Using Pillai’s trace, the dependent variate was 

significantly affected by the main effect of choice (Pillai’s trace = .17, F(6, 152) = 2.37, p 

= .03). Univariate follow-up tests suggested that groups differed on both baseline 

intrinsic motivation, F(3, 76) = 3.52, p = .02, and baseline perceived competence, F(3, 

76) = 4.32, p < .01. Pairwise comparisons adjusting for multiple comparisons using the 

Tukey-Kramer method revealed that the single-choice condition had significantly lower 
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baseline intrinsic motivation at the start of the study compared to the no-choice condition. 

Likewise, the single-choice condition had lower baseline perceived competence at the 

start of the study compared to all other conditions (see Table 32 for means and standard 

deviations for each dependent variable by condition). 

5.2.3 Manipulation Check 

To assess whether the choice manipulation affected participants’ perceptions of 

having choices, two one-way analyses of variance were conducted on the perceived 

choice subscales, both the original IMI perceived choice scale, as well as the measure 

perceived choice of game questions. Table 32 presents means and standard deviations for 

each dependent variable by condition. The main effect of condition was not significant 

for the IMI perceived choice subscale, F(3, 76) = 1.17, p = .33, suggesting that 

participants did not vary in terms of whether they felt they had a choice about whether or 

not they had to do the task. However, the main effect of condition was significant for 

perceived choice of questions F(3, 76) = 11.08, p < .001. Pairwise comparisons adjusting 

for multiple comparisons using the Tukey-Kramer method revealed that participants in 

the excessive-choice condition reported having greater choice compared to both the 

single- and no-choice conditions and participants in the moderate-choice condition felt 

they had greater choice then the no-choice condition. There were no differences between 

the excessive-choice and moderate-choice conditions, the moderate-choice and single- 

choice conditions, or the single-choice and no-choice conditions on perceived choice of 

game questions. These results provide support for the partial success of the manipulation. 
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In addition, to assess whether the amount of effort participants exerted while 

making choices varied depending on the choice condition they were in, a one-way 

between-subjects multivariate analysis of variance (MANOVA) was conducted on 

perceived effort expenditure while making choices as well as the average time spent 

making choices using only the choice groups. Table 33 presents means and standard 

errors for each dependent variable by condition. Using Pillai’s trace, the dependent 

variate was significantly affected by the main effect of choice (Pillai’s trace = .34, F(4, 

114) = 5.85, p < .001). Univariate follow-up tests suggested that groups differed on the 

average time spent making choices, F(2, 57) = 14.49, p < .001. However, the pattern of 

findings did not confirm hypotheses. Pairwise comparisons adjusting for multiple 

comparisons using the Tukey-Kramer method revealed that participants in the single- 

choice condition spent the most time make their single-choice, compared to the average 

time participants in both the moderate- and excessive-choice conditions spent making 

choices. Likewise, participants in the moderate-choice condition spent more time making 

a choice on average compared to participants in the excessive-choice condition. These 

results fail to provide support for the notion that making a greater number of choices will 

result in greater self-regulatory effort expenditure. 

5.2.4 Hypothesis Testing 

To test the hypothesis that having a moderate amount of choice would result in 

the greatest enhancement of intrinsic motivation and task performance, as well as related 

outcomes including effort, perceptions of value of the task, and reduced feelings of 

pressure and tension, in comparison to having more or less choice, a one-way between-
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subjects MANCOVA was conducted on the time participants spent working on the trivia 

and brain teaser game during the free-choice period1, as well as self-reported effort, 

value, pressure or tension, willingness to engage in the game again, relative liking for the 

task compared to other games, and preference for challenge on the game, controlling for 

baseline intrinsic motivation. Using Pillai’s trace, the dependent variate was not 

significantly affected by the main effect of condition (Pillai’s trace = .23, F(21, 213) = 

.84, p = .67), suggesting that condition did not affect behavioral intrinsic motivation and 

the other motivation related outcomes. To continue the test of this hypothesis, a one-way 

between subjects ANCOVA was conducted performance on the game during the 

experimental portion of the task, controlling for baseline perceived competence. There 

was no significant main effect of condition on performance, F(3, 75) = .37, p = .78 (see 

Table 33 for means and standard deviations for each dependent variable by condition). 

To assess whether the choice manipulation had affected students’ perceptions of 

competence, a 4 (condition) x 3 (time) mixed factorial analysis of covariance was 

performed for perceived competence reported at each of the three time points, controlling 

for performance on the trivia and brain teaser game (see Table 34 for means and standard 

deviations for perceived competence at each time point by condition). The analysis of 

within-subjects effects revealed an effect of time, F(2, 74) = 14.04, p < .001. Post-hoc 

tests, using the Sidak adjustment for multiple comparisons, revealed that across all 

conditions, perceived competence following engaging in the task was significantly lower 

                                                      

1 The effect of condition on behavioral intrinsic motivation was also examined in a chi-square analysis in which the 
outcome was dichotomized into those who engaged in the anagram task during the free-choice period and those who 
did not. The frequency of those who engaged in the task during the free-choice period did not vary by condition. 
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compared to both at baseline and following the choice manipulation. The latter were not 

significantly different. There was a significant main effect of condition, F(3, 74) = 3.94, p 

= .01. Post-hoc tests, using the Sidak adjustment for multiple comparisons, revealed that 

across all timepoints, participants in the single choice condition had significantly lower 

perceived competence compared to participants in both the excessive-choice and 

moderate-choice condition. There was no difference in perceived competence between 

the single-choice condition and the no-choice condition, or between the excessive-choice, 

moderate-choice, and no-choice conditions. However, there was not a significant 

interaction between condition and time F(6, 74) = 1.41, p = .22.  

To assess whether the choice manipulation had affected students’ self-reported 

intrinsic motivation, a 4 (condition) x 2 (time) mixed factorial analysis of variance was 

performed for intrinsic motivation reported at the beginning and end of the experiment 

(see Table 34 for means and standard deviations for self-reported intrinsic motivation at 

each time point by condition). There were no significant main effects of either time F(1, 

76) = 3.74, p = .06, or condition, F(3, 76) = 2.18, p = .10. However, there was a 

significant interaction between time and condition, F(3, 76) = 2.95, p = .04. Post-hoc 

tests, using the Sidak adjustment for multiple comparisons, revealed that participants in 

the no-choice condition experienced a significant drop in intrinsic motivation t(19) = 

3.19, p < .005. There was no change in the intrinsic motivation for participants in the 

single-choice, t(19) = -.83, p = .42, moderate-choice, t(19) = 1.13, p = .27, or excessive-

choice conditions, t(19) = .59, p = .56.  

5.2.5 Ancillary Analyses 
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5.2.5.1 Effects of Condition and Level of Perceived Competence 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how competent participants felt for trivia and brain teaser questions in general at 

the start of the study. Using a median split (Median = 4.20), individuals were divided into 

two groups, those low in self-reported baseline perceived competence for trivia and brain 

teaser questions and those with high baseline perceived competence. A 2 (Baseline 

perceived competence) x 4 (Condition) between-subjects MANCOVA was conducted on 

the time participants spent working on tasks during the free-choice period, as well as self-

reported effort, value, pressure and tension, willingness to engage in the task again, 

relative liking of the task compared to other games, and preference for challenge on the 

task, controlling for baseline intrinsic motivation. Using Pillai’s trace, the dependent 

variate was not significantly affected by the main effects of condition (Pillai’s trace = .26, 

F(21, 201) = .92, p = .57) or level of baseline perceived competence, Pillai’s trace = .12, 

F(7, 65) = .1.31, p = .26. There was no interaction between condition and level of 

baseline perceived competence, Pillai’s trace = .25, F(21, 201) = .86, p = .65 (see Table 

35 for means and standard deviations for each dependent variable by condition and level 

of baseline perceived competence). 

Next, 2 (Baseline perceived competence) x 4 (Condition) between-subjects 

ANCOVA was conducted for performance on the game during the experimental portion 

of the task, controlling for baseline perceived competence. There was no significant main 

effect of condition, F(3, 71) = .25, p = .86, or level of baseline perceived competence, 
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F(1, 71) = 2.22, p = .14. There was no interaction between condition and level of baseline 

perceived competence, F(3, 71) = .04, p = .99 (see Table 35 for means and standard 

deviations for each dependent variable by condition and level of baseline perceived 

competence). 

Next, a 4 (condition) x 2 (baseline perceived competence) x 2 (time) mixed 

factorial analysis of variance was performed for intrinsic motivation reported at the 

beginning and end of the experiment was conducted (see Table 35 for means and 

standard deviations for self-reported intrinsic motivation at each time point by condition 

and level of baseline perceived competence). There was a significant main effect of time, 

F(1, 72) = 9.05, p < .01. Across all conditions, participants reported a decrease in 

intrinsic motivation after engaging in the task. There was no significant main effects of 

condition, F(3, 72) = .53, p = .66, and no significant interaction between time and 

condition, F(3, 72) = 1.23, p = .31. However, there was a significant between-subjects 

main effect of level of baseline perceived competence, F(1, 72) = 10.86, p < .005. 

Individuals who entered the study with a high level of perceived competence for trivia 

and brain teaser questions reported feeling more intrinsically motivated for the game 

across all time points compared to individuals who reported a low level of perceived 

competence for trivia and brain teaser questions. There was no interaction between level 

of baseline perceived competence and condition, F(3, 72) = 1.65, p = .19. However, there 

was an interaction between level of baseline perceived competence and time, F(1, 72) = 

10.48, p < .005. Post-hoc tests using the Sidak adjustment for multiple comparisons, 

revealed that across all conditions, reported intrinsic motivation for Brain Twister 
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following engaging in the task was significantly lower compared to reported baseline 

intrinsic motivation among individuals with a high baseline perceived competence for 

trivia and brain teaser questions, t(35) = 3.80, p = .001. There was no significant change 

in reported intrinsic motivation among people low in baseline perceived competence, 

t(43) = -.76, p = .45. There was no three-way interaction between condition, level of 

baseline perceived competence, and time, F(3, 72) = 2.13, p = .10. 

Finally, a 4 (condition) x 2 (baseline perceived competence) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for trivia and 

brain teaser questions reported at three time points was conducted, controlling 

performance on the task (see Table 35 for means and standard deviations for self-reported 

perceived competence at each time point by condition and level of baseline perceived 

competence). There was a within-subjects main effect of time, F(2, 70) = 19.43, p < .001, 

such that across all conditions, perceived competence following engaging in the task was 

significantly lower compared to both at baseline and following the choice manipulation. 

There was significant main effect of level of perceived competence, F(1, 70) = 80.02, p < 

.001. Individuals who entered the study with a high level of perceived competence for 

trivia and brain teaser questions reported feeling more competent across all time points 

compared to individuals who initially reported a low level of perceived competence the 

task. There was no main effect of condition, F(3, 70) = .76, p = .52, and no interaction 

between level of baseline perceived competence and condition, F(3, 70) = .81, p = .50. 

There was no significant interaction between condition and time, F(6, 70) = .62, p = .72. 

However, there a significant interaction between level of baseline perceived competence 
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and time, F(2, 70) = 6.55, p = .002. Post-hoc tests using the Sidak adjustment for multiple 

comparisons revealed that among individuals low in initial perceived competence for the 

task, there was a significant difference in perceived competence across the three time 

points, F(2, 43) = 16.45, p < .001. Specifically, perceived competence was lower 

following engaging in the task compared to both at baseline and following the choice 

manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. Likewise, there was a significant 

difference in perceived competence across the three time points among people high in 

baseline perceived competence, F(2, 34) = 44.59, p < .001. Perceived competence was 

lower following engaging in the task compared to both at baseline and following the 

choice manipulation. Perceived competence following the choice manipulation was also 

lower compared to at baseline. The drop in perceived competence following task 

engagement was more dramatic for individuals with high baseline perceived competence 

compared to individuals with low baseline perceived competence. There was no three-

way interaction between condition, level of baseline perceived competence, and time, 

F(6, 70) = 1.05, p = .40. 

5.2.5.2 Effects of Condition and Level of Intrinsic Motivation 

A series of analyses were conducted to explore whether the effect of condition on 

intrinsic motivation, perceived competence and other related outcomes might vary as a 

function how intrinsically motivated participants felt for trivia and brain teaser questions 

in general at the start of the study. Using a median split (Median = 5.00), individuals 

were divided into two groups, those low in self-reported baseline intrinsic motivation 
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trivia and brain teaser questions and those with high baseline intrinsic motivation. A 2 

(Baseline intrinsic motivation) x 4 (Condition) between-subjects MANCOVA was 

conducted on the time participants spent working on the task during the free-choice 

period, as well as self-reported effort, value, pressure or tension, willingness to play the 

game again, relative liking, and preference for challenge controlling for baseline intrinsic 

motivation. Using Pillai’s trace, the dependent variate was not significantly affected by 

the main effects of condition (Pillai’s trace = .25, F(21, 201) = .87, p = .63), or level of 

baseline intrinsic motivation, Pillai’s trace = .14, F(7, 65) = 1.50, p = 19. There was no 

interaction between condition and level of baseline intrinsic motivation, Pillai’s trace = 

.26, F(21, 201) = .92, p = .57 (see Table 36 for means and standard deviations for each 

dependent variable by condition and level of baseline intrinsic motivation). 

Next, a 2 (Baseline intrinsic motivation) x 4 (Condition) between-subjects 

ANCOVA was conducted performance on the game during the experimental portion of 

the task, controlling for baseline perceived competence. There was no significant main 

effect of condition, F(3, 71) = .06, p = .98, or level of baseline perceived competence, 

F(1, 71) = .01, p = .94. There was no interaction between condition and level of baseline 

perceived competence, F(3, 71) = .49, p = .69 (see Table 36 for means and standard 

deviations for each dependent variable by condition and level of baseline intrinsic 

motivation). 

A 4 (condition) x 2 (baseline intrinsic motivation) x 2 (time) mixed factorial 

analysis of variance was performed for intrinsic motivation reported at the beginning and 

end of the experiment was conducted (see Table 36 for means and standard deviations for 
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self-reported intrinsic motivation at each time point by condition). There was a 

significant main effects of time F(1, 72) = 9.91, p = .002, such that across conditions 

participants reported decreased intrinsic motivation for the task. There was no significant 

effect of condition, F(3, 72) = .89, p = .45, or level of baseline intrinsic motivation, F(1, 

72) = 3.79, p = .06, and no significant interaction between time and condition, F(3, 72) = 

1.51, p = .22 or between level of baseline intrinsic motivation and condition, F(3, 72) = 

.74, p = .53. However, there was an interaction between level of baseline intrinsic 

motivation and time, F(1, 72) = 7.42, p < .01. Post-hoc tests, using the Sidak adjustment 

for multiple comparisons, revealed that across all conditions, reported intrinsic 

motivation for trivia and brain teaser questions following engaging in the task was 

significantly lower compared to reported baseline intrinsic motivation among individuals 

with a high level of baseline intrinsic motivation for trivia and brain teaser questions, 

t(21) = 3.52, p = .002. There was no significant change in reported intrinsic motivation 

for trivia and brain teaser questions among people low in baseline intrinsic motivation, 

t(57) = .117, p = .91. The three-way interaction between condition, level of baseline 

intrinsic motivation, and time was not significant, F(3, 72) = 1.05, p = .38.  

Finally, a 4 (condition) x 2 (baseline intrinsic motivation) x 3 (time) mixed 

factorial analysis of variance was performed for perceived competence for trivia and 

brain teaser questions reported at three time points was conducted, controlling 

performance on the task (see Table 36 for means and standard deviations for self-reported 

perceived competence at each time point by condition and level of baseline intrinsic 

motivation). As previously found, there was a within-subjects main effect of time, F(2, 
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70) = 20,03, p < .001, such that across all conditions perceived competence following 

engaging in the task was significantly lower compared to both at baseline and following 

the choice manipulation. There was no difference in perceived competence following the 

choice manipulation compared to at baseline. There was significant main effect of level 

of intrinsic motivation, F(1, 70) = 75.14, p < .001. Individuals who entered the study with 

a high level of intrinsic motivation for trivia and brain teaser questions reported feeling 

more competent for the task across all time points compared to individuals who initially 

reported a low level of intrinsic motivation for anagrams. There was no main effect of 

condition, F(3, 70) = .83, p = .48, and no interaction between level of baseline intrinsic 

motivation and condition, F(3, 70) = .43, p = .73. There was also no significant 

interaction between condition and time, F(6, 70) = .83, p = .55. However, there was a 

significant interaction between level of baseline intrinsic motivation and time, F(2, 70) = 

5.70, p = .004. Post-hoc tests using the Sidak adjustment for multiple comparisons 

revealed that among individuals low in initial self-reported intrinsic motivation for trivia 

and brain teaser games, there was a significant difference in perceived competence across 

the three time points, F(2, 56) = 26.87, p < .001. Specifically, perceived competence was 

lower following engaging in the task compared to both at baseline and following the 

choice manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. Likewise, there was a significant change 

in perceived competence across the three time points among people high in baseline 

perceived competence, F(2, 21) = 29.45, p < .001. Again, perceived competence was 

lower following engaging in the task compared to both at baseline and following the 
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choice manipulation, although there was no difference in perceived competence between 

baseline and following the choice manipulation. The drop in perceived competence 

following task engagement was more dramatic for individuals with high baseline intrinsic 

motivation compared to individuals with low baseline intrinsic motivation. There was no 

three-way interaction between condition, level of baseline intrinsic motivation, and time, 

F(6, 70) = .24, p = .96. 

5.2.5.3 Perceptions of Choice 

To explore the possibility that perceptions of having choice may independently 

and in combination with  baseline levels of motivation and competence may predict 

intrinsic motivation, performance, perceived competence, and various other motivation 

related outcomes, above an beyond the effects of the choice manipulation, a series of 

hierarchical regression analyses were conducted. Table 37 present the correlations 

between the relevant variables. 

First, a hierarchical regression analysis was conducted to assess whether objective 

or perceived choice had any affect on perceptions of competence following the choice 

manipulation, controlling for baseline levels of intrinsic motivation and perceived 

competence. At Step 1, baseline intrinsic motivation and baseline perceived competence 

was entered into the model, accounting for 76% of the variance in perceived competence 

following the choice manipulation F(2, 76) = 123.35, p < .001. Only baseline perceived 

competence significantly predicted perceived competence following the choice 

manipulation, β = .90, p < .001. The model was not significantly improved at any of the 

following Steps 2, 3 or 4 with the additions of actual choice represented by three dummy 
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coded variables, perceived choice of game questions, or two-way interactions between 

perceived choice with baseline intrinsic motivation and baseline perceived competence 

into the model (see Table 38).  

A similar hierarchical regression analysis was conducted for performance on 

Brain Twister. At Step 1, baseline intrinsic motivation and baseline perceived 

competence accounted for 10% of the variance in performance, F(2, 76) = 3.98, p = .02. 

Baseline perceived competence significantly predicted performance, β  = .32, p = .04. 

Again, the model was not significantly improved at any of the following Steps 2, 3, 4, or 

5 with the additions of actual choice represented by three dummy coded variables, 

perceived choice of game questions, perceived competence following the choice 

manipulation, or two-way interactions between perceived choice with baseline intrinsic 

motivation, baseline perceived competence, and perceived competence following the 

choice manipulation into the model (see Table 39). 

Finally, a series of identical hierarchical regression analyses were conducted for 

self-reported intrinsic motivation for the task, behavioral intrinsic motivation, perceived 

competence following engagement in the task, effort put forth on Brain Twister, pressure 

or tension felt while playing, value or usefulness of the task, willingness to engage in the 

task again, relative liking of Brain Twister compared to other games, and preference for 

challenge in the game. In each model, at Step 1, baseline intrinsic motivation and 

baseline perceived competence were entered into the model. At Step 2, three dummy 

coded variables representing the choice condition and the no choice condition as the 

reference group were entered into the model. At Step 3, perceived choice of game 
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questions was entered into the model, at Step 4, perceived competence following the 

choice manipulations was entered, at Step5, performance on the anagrams was entered, 

and at Step 6, two-way interactions between perceived choice with baseline intrinsic 

motivation, baseline perceived competence, post-manipulation perceived competence, 

and performance were entered into the model. Results of these analyses can be found in 

Tables 40, 41, and 42. 

For self-reported intrinsic motivation, the model was improved at Steps 1 (R2 = 

.38, F(2, 76) = 23.36, p < .001) and 3 (∆R2 = .09, F(1, 72) = 12.46, p < .001) and 6 (∆R2 

= .07, F(1, 66) = 2.94, p = .03). Baseline intrinsic motivation at Step 1 significantly 

predicted self-reported intrinsic motivation for Brain Twister following engagement in it 

(β = .70, p < .001). Likewise, perceptions of having choices improved self-reported 

intrinsic motivation for the game at Step 3 (β = .36, p < .001). At Step 6, the interaction 

between perceived choice and performance was significant (see Table 40).   

Probing the interaction between perceived choice and performance on the game 

was conducted with all predictor variables entered in a simultaneous multiple regression. 

Performance was entered at one standard deviation above the mean and the 

corresponding interaction was entered as perceived choice by performance above the 

mean. Results revealed no significant main effect for perceived choice on self-reported 

intrinsic motivation following task engagement (β = .07, p = .48). These results indicate 

that for participants who performed well on Brain Twister, perceived choice had little 

impact on intrinsic motivation for the game following engagement.  The same 

simultaneous multiple regression was entered substituting in performance one standard 
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deviation below the mean and the corresponding interaction between perceived choice 

and performance below the mean. Results of this analysis revealed a significant main 

effect of perceived choice on perceptions of competence following task engagement (β � = 

.45, p < .001). These results indicate for participants who performed poorly on Brain 

Twister, perceptions of having choice significantly enhanced their intrinsic motivation for 

the game following engagement (see Figure 1). 

For perceived competence following task engagement, the model was 

significantly improved at every step, except Step 2 (Step 1: R2 = .35, F(2, 76) = 20.69, p 

< .001; Step 3: ∆R2 = .04, F(1, 72) = 4.25, p = .04; Step 4: ∆R2 = .05, F(1, 71) = 6.54, p < 

.01; Step 5: ∆R2 = .07, F(1, 70) = 9.71, p < .005; Step 6: ∆R2 = .08, F(1, 66) = 3.18, p = 

.02). At Step 1, only baseline perceived competence significantly predicted perceived 

competence following the choice manipulation, as did both perceived choice at Step 3, 

perceived competence following the choice manipulation at Step 4, performance on the 

anagrams at Step 5. In addition, both the interaction between perceived competence 

following the choice manipulation and perceived choice, and the interaction between 

performance and perceived choice were significant (see Table 40).   

A pattern identical to that which emerged for the interaction between perceived 

choice and performance on self-reported intrinsic motivation for the task following 

engagement emerged for perceived competence following the task as well. Probing the 

interaction between perceived choice and performance on the game was conducted with 

all predictor variables entered in a simultaneous multiple regression. Performance was 

entered at one standard deviation above the mean and the corresponding interaction was 



 

114 

entered as perceived choice by performance above the mean. Results revealed no 

significant main effect for perceived choice on perceived competence following engaging 

in the task (β   = .09, p = .51). These results indicate that for participants who performed 

well on Brain Twister, perceived choice had little impact on perceptions of competence 

following engaging in the task.  The same simultaneous multiple regression was entered 

substituting in performance one standard deviation below the mean and the 

corresponding interaction between perceived choice and performance below the mean. 

Results of this analysis revealed a significant main effect of perceived choice on 

perceptions of competence following task engagement (β   = .54, p < .001). These results 

indicate for participants who performed poorly on Brain Twister, perceptions of having 

choice significantly enhanced their perceived competence following engaging in the task 

(see Figure 2). 

However, the opposite pattern emerged for the interaction between perceived 

choice and perceived competence following the choice manipulation on post-task 

perceived competence. Probing the interaction between perceived choice and perceived 

competence following the choice manipulation was conducted with all predictor variables 

entered in a simultaneous multiple regression. Perceived competence following the 

choice manipulation was entered at one standard deviation above the mean and the 

corresponding interaction was entered as perceived choice by perceived competence 

above the mean. Results indicated a significant main effect for perceived choice on 

perceived competence following engaging in the task (β = .67, p = .005). These results 

indicate that for participants high in perceived competence following the choice 
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manipulation, perceived choice significantly increases perceptions of competence 

following engaging in the task.  The same simultaneous multiple regression was entered 

substituting in perceived competence following the choice manipulation one standard 

deviation below the mean and the corresponding interaction between perceived choice by 

perceived competence below the mean. Results of this analysis revealed no significant 

main effect of perceived choice on perceptions of competence (β = -.23, p = .28). These 

results indicate for participants low in perceived competence following the choice 

manipulation, perceptions of having choice did not significant effect perceived 

competence following engaging in the task (see Figure 3). 

For preference for challenge, the model was significantly improved at Steps 1 (R2 

= .10, F(2, 76) = 4.06, p = .02), 3 (∆R2 = .12, F(1, 72) = 11.46, p < .001), and 5 (∆R2 = 

.14, F(1, 70) = 15.51, p < .001). However, individually, neither baseline perceived 

competence or intrinsic motivation significantly predicted preference for challenge at 

Step 1. At Step, 3 perceived choice predicted preference for challenge (β = .43, p < .001) 

and at Step, 5 performance on Brain Twister significantly predicted preference for 

challenge (β = .40, p < .01).  

For effort, task value or usefulness, willingness to engage, and relative liking the 

models were significant at Step 1, but were not significantly improved at any of the 

following steps. Only baseline intrinsic motivation predicted each of the outcomes.  For 

behavioral intrinsic motivation and pressure and tension felt, at no point was the model 

significant.  
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5.3 Discussion 

As in previous studies, few significant effects of choice emerged. There was little 

evidence to suggest that overall, having a moderate number of choices resulted in the 

greatest enhancement in motivation and related outcomes compared to greater or fewer 

choices. Study 3 seemed to have been plagued by similar problems as earlier studies. As 

in previous studies, results suggested that across all conditions and all groups, 

participants experienced a decrease in perceived competence after they actually engaged 

in the trivia question and brain teaser task, the choice manipulation was weak, and 

conditions were largely indistinguishable in terms of self-regulatory effort exerted.  

However, there was one trend in the results that partially supported hypotheses. 

Namely, in looking at the change in intrinsic motivation by condition, results suggested 

that while participants in the no-choice condition may experience a decrease in intrinsic 

motivation following engaging in the task, participants in the choice conditions 

experienced no such decrease. This suggests that receiving a choice protected participants 

from experiencing a decrease in their intrinsic motivation on a difficult task.  

Further, another interesting trend in the results emerged. Exploratory analyses 

suggested that actual performance and an individual’s level of perceived competence for 

a task following the choice manipulation may be important in determining the 

effectiveness of perceiving one has choices. That is, analyses looking at the role of 

perceptions of having choice revealed that perceiving one has a choice may be 

particularly beneficial for intrinsic motivation and perceived competence when one does 

not perform competently on a task. However, choice may have little effect when one 
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performs competently on the task. Strangely, the opposite pattern emerged for 

perceptions of competence. Specifically, choice had a positive relationship with 

perceived competence when an individual believed him or herself to be more competent 

on the task following the choice manipulation, but had no effect for those with low 

perceived competence for the task.   
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6. General Discussion 

The purpose of this investigation was to explore the conditions under which the 

negative effects of lacking choice are minimized and the positive effects of having choice 

are maximized. More specifically, this investigation explored a) whether the saliency of 

not having a choice moderates the detrimental effects of lacking choice, (b) whether 

having choice is more beneficial when the type of choice is less costly in terms of self-

regulatory effort, (c) whether the effect of choice on motivation is influenced by the 

number of choices an individual must make, and (d) the role of perceived competence as 

a mediator of the relationships between choice, motivation and performance.  Overall, the 

results of the four studies presented provided little evidence to support hypotheses 

regarding the moderators of effective choice making and mechanisms through which 

choice has its effects. In fact, there was little evidence in this set of studies to suggest that 

choice has any positive effect at all.  

Study 1 tested the hypothesis that choice would enhance motivation and related 

outcomes, no-choice conditions in which it was made highly salient to individuals that 

they were not being given the opportunity to choose should result in the diminished 

motivation, while no-choice conditions in which lacking choice is not made salient 

should be neutral in effect. However, results suggested there was no difference in 

performance and motivation related outcomes across conditions and no change in level of 

intrinsic motivation or perceived competence as a function of experiencing a choice 

versus lacking choice. These results are in conflict with motivational theories, including 

self-determination and reactance theories that suggest that the provision of choice 
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enhances motivation and the absence or removal of choice may diminish motivation. 

Further, these results are in conflict with previous research. Specifically, a recent meta-

analysis of empirical studies on the impact of choice on intrinsic motivation (Patall et al., 

2008) suggested that the effect of choice was stronger when participants given choice 

were compared to the most controlling forms of no-choice conditions.  

Study 1B attempted to improve on the design of Study 1 in testing the same 

hypotheses. Specifically, the task of Study 1B was changed to a trivia game and brain 

teaser game from the anagram task in Study 1 in order to address the observation that 

many participants were coming into Study 1 with strong pre-existing feelings towards the 

task that might have been hard to change in a short experimental protocol. Further, in 

Study 1B just the illusion of choice was created. That is, Study 1B attempted to 

disentangle the effect of choosing from the potential effect of matching a task to personal 

preference. To do this, participants in all conditions completed identical task questions 

regardless of what choices they made or assignments they received for the task question 

categories.  

Despite attempts at improvement, similar to Study 1, few significant effects of 

choice compared to lacking choice emerged in Study 1B. Further, results of both Study 1 

and Study 1B suggested that participants experienced the task in each study as more 

difficult than expected after engaging in it. Across all conditions and all groups, 

participants experienced a decrease in perceived competence after they actually engaged 

in the task. Only one trend in the data partially supported the hypotheses. Results 

suggested that while individuals without choice may experience a decrease in perceived 
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competence following engaging in a difficult task, participants in the choice condition 

experienced no such decrease. That is, receiving a choice protected participants from 

experiencing a decrease in their perception of competence on a difficult task.  

Study 2 tested the hypothesis that choices intended to differ in the amount of self-

regulatory effort required to complete them have differential effects on motivation and 

related outcomes. However, results suggested there was no difference in performance and 

motivation related outcomes across conditions and no change in level perceived 

competence as a function of experiencing different types of choices compared to no 

choice as at all. Again, these results are in conflict with previous research that suggests 

that choices that are more costly in terms of self-regulatory effort (i.e., instructionally 

relevant choices) may be less beneficial compared to choices that require limited self-

regulatory expenditure (i.e., instructionally irrelevant choices) (Patall et al., 2008). Again, 

results of Study 2 suggested that all participants experienced the task as highly 

challenging after engaging in it as reflected by a decrease in perceived competence after 

task engagement.  

Study 3 tested the hypothesis that while making a single choice may not be as 

powerful a motivator as making more than one, making too many choices may not be as 

beneficial as a moderate number due to the self-regulatory costs of making choices. 

However, as in previous studies, few significant effects of choice emerged. There was 

little evidence to suggest that overall having a moderate number of choices resulted in the 

greatest enhancement in motivation and related outcomes compared to more or fewer 

choices or that self-regulatory effort increased with a greater number of choices. As in all 
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previous studies, participants experienced a decrease in perceived competence after they 

actually engaged in the task, suggesting the task was more challenging then expected. 

Only one trend in the data partially supported hypotheses. Similar to the pattern of results 

found in Study 1B with perceived competence, while participants in the no choice 

condition experienced a decrease in intrinsic motivation following engaging in the task, 

participants in the choice conditions experienced no such decrease, suggesting that 

receiving a choice may protect participants from experiencing a decrease in their intrinsic 

motivation on a difficult task.  

Given the results, one must question why the present investigation largely failed 

to support hypotheses well-grounded in existing psychological theory and research. There 

appears to be three possible explanations for why the present investigation failed to 

demonstrate hypothesized relationships: a) the strength of the manipulation, b) the nature 

of the task, and c) the sample under investigation.  

An examination of the amount of choice participants felt they had across 

conditions as a check of the manipulations suggested that the differences ranged from 

small to indistinguishable across the four studies. Even in those studies that suggested 

that participants were distinguishable across conditions in terms of the amount of choice 

they felt they had, never was every condition different from every other condition as 

intended. For example, in Study 1, only the denied-choice participants felt they had less 

choice than the participants in the choice condition. There was no difference in 

perceptions of having choice in the other no-choice conditions compared to the choice 

condition. In Study 1B, participants in the choice condition felt they had more choice on 
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the game questions compared to all the no-choice conditions, but there was no difference 

between the various no-choice conditions. And in no study were participants 

distinguishable on every manipulation check by condition. Further, in Studies 2 and 3 in 

which the self-regulatory effort associated with each condition was examined, results 

revealed that there was little difference between various choice conditions in terms of the 

impact choice-making had on self-regulatory effort. Apparently, the choice manipulations 

did not make much impression on participants. Given the failure of the studies to 

successfully manipulate perceptions of choice, it is little wonder that hypotheses were not 

confirmed.  

The lack of impact the choice manipulations had on participants’ perceptions of 

having choice may be a function of the trivial nature of the experimental tasks and the 

contrived nature of the situation. It is worth noting that previous research has suggested 

that a controlled experiment within a natural setting in which individuals are individually 

tested within a natural setting using materials akin to those that would normally be used 

in that setting may provide the optimum environment in which the effects of choice can 

be tested as compared to a traditional laboratory setting or a fully naturalized experiment 

in which choice is inserted in to the daily happenings of the environment (Patall et al., 

2008). Particularly, for the high achieving college sample used in the present 

investigation, the entire situation may have felt highly contrived, giving participants little 

reason to feel any investment in the task and rendering meaningless the fact that they may 

have been given choices related to the task. This may have been particularly true because 
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most participants were required to participate in research for credit in one of their 

courses.  

Second, as highlighted earlier in the discussion, participants in all conditions 

experienced a decrease in perceived competence for the task after engaging in it in every 

study. This pattern suggests that participants experienced the tasks used in all four studies 

as more challenging then they expected going into it. This notion is corroborated when 

looking at the average performance across all groups. In studies using the anagram task 

the mean number of questions participants solved correctly was approximately half the 

total number of questions. In the studies using Brain Twister, participants correctly 

solved about one-third of the questions. Particularly for the high-achieving sample of 

college students used in these studies, this level of performance is likely to have been 

perceived as unacceptably low. Consequently, engaging in the task and finding it harder 

than expected may have been a powerful de-motivator working against the effect of 

having had a choice related to the task prior to engaging in it. This would have made it 

more difficult to create or detect any differences that may have existed between choice 

and no choice conditions. However, it is interesting to note that in the case of these 

difficult tasks, two of four studies suggested that rather than having an enhancing effect 

on motivation, having a choice compared to no choice protected individuals from 

experiencing a decrease in motivation and perceived competence. It seems important that 

future investigations select a task that is easy to moderate in difficulty in order to observe 

the enhancements in motivation and related outcomes as a function of receiving choices. 
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Finally, as alluded to in earlier explanations, the sample used in this set of studies 

may have made testing the effects of choice challenging. The sample used in all four 

studies consisted of very high achieving students, making it challenging to find a task and 

experimental manipulation that these participants would find believable and become 

invested in. Previous research has suggested that effect of providing choice may be less 

pronounced for adults compared to children. Future research testing these hypotheses 

may be more successful if conducted with students in elementary or secondary school, 

rather than at the college level.  

Despite failure to find support for many of the original hypotheses proposed, an 

interesting set of findings did emerge from this investigation. Exploratory analyses 

suggested that competence, either based on actual performance, or perceived prior to 

engaging in the task, and the intrinsic motivation a person has for a task to start may be 

important in determining how one experiences the task and the effectiveness of providing 

choices. In particular, Study 1 found that when looking at the effect of choice on both 

perceived competence and self-reported intrinsic motivation, there was a trend that 

suggested that not having a choice may be particularly detrimental to perceived 

competence and intrinsic motivation for individuals who began the task with high 

perceived competence or high intrinsic motivation. Having a choice seemed to have little 

benefit for these individuals. In contrast, having choice restricted seemed to have few 

detrimental effects on perceived competence and intrinsic motivation, at least 

immediately after making the choice, among individuals who began a task with low 

perceived competence or intrinsic motivation. Similarly, in Study 3 actual performance 
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and an individual’s level of perceived competence for a task following the choice 

manipulation seemed to be important in determining the effectiveness of perceiving one 

has choices. That is, analyses looking at the role of perceived choice revealed that 

perceiving one has a choice may be particularly beneficial for intrinsic motivation and 

perceived competence when one does not perform competently on a task. However, 

choice may have little effect when one performs competently on the task. Strangely, the 

opposite pattern emerged for perceptions of competence. Specifically, choice had a 

positive relationship with perceived competence when an individual believed him or 

herself to be more competent at the task prior to engaging in it, but had no effect for those 

with low perceived competence for the task.   

These results, in conjunction with findings suggesting that tasks used in this set of 

studies may have been experienced as more challenging than participants originally 

expected and that participants who received a choice may have actually been protected 

from a decrease in motivation, rather than enhancement in motivation for these difficult 

tasks, suggest that choice may operate differently depending on the person’s level of 

actual or perceived competence for the task in general or the difficultly of the task. That 

is, choice may be highly motivating for individuals for whom the task seems difficult or 

impossible to master. For these individuals, having the opportunity to choose their 

preferences among various options indicates to the individual that there is some 

possibility that they may perform better or enjoy the task more as a function of having 

had more control over the situation. In contrast, choice may not have much effect for 

those individuals who are already confident that the task will be easily mastered as they 



 

126 

may feel they will enjoy the task and perform equally well under a variety of conditions. 

Clearly, future research needs to address these possibilities by more strategically 

assessing the effects of choice for individuals of various levels of perceived and actual 

competence and tasks of different levels of difficulty. Several strategies to address these 

hypotheses come to mind, including assessing the role of choice among individual’s of 

naturally varying levels of perceived and actual competence and motivation, assessing the 

effect of choice in the context of a second feedback manipulation in order to change 

individuals’ beliefs about their competence on the task, and by manipulating the 

difficulty of the task.  

In sum, this investigation failed to provide substantial support to originally 

proposed hypotheses regarding the moderating effects of providing choice. However, 

given results that suggest that the strength of the choice manipulations were weak and the 

nature of the tasks were perceived to be highly difficult, the studies likely did not provide 

a fair test of the hypotheses. Ways in which future studies may address the limitations of 

the present investigation have been suggested, including strengthening the manipulation 

by increasing the perceived realism of the context, utilization of an easy to moderately 

difficult task, and sampling students from elementary or secondary levels of education. 

Further, several illuminating trends did emerge from the results: namely, that the effect of 

choice may operate differently for tasks of varying difficultly and individuals of varying 

levels of competence and motivation. Future research should address these trends 

systematically in order to further elucidate how choice may be best used to enhance and 

support motivation 
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Table 1 
Study 1 Means (and Standard Deviations) for Baseline and Manipulation Check 
Variables by Condition  
 
Dependent Variable  Choice  Unaware  Aware  Denied 
   No Choice  No Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 
Baseline intrinsic   4.30(1.31) 4.28(1.17) 3.96(1.17) 3.98(1.09) 
 motivation 
Baseline perceived   4.13(1.24) 4.04(1.11) 4.09(1.18) 4.24(1.19) 
 competence 
IMI perceived choice   5.34(1.00) 5.20(1.21) 4.94(1.20) 4.22(.98) 
Perceived choice  3.40(.88) 3.25(1.12) 3.00(1.21) 2.65(.81) 
 of anagrams 
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Table 2 
Study 1 Means (and Standard Deviations) for Outcome Variables by Condition  
 
Dependent Variable  Choice  Unaware  Aware  Denied 

   No Choice  No Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 

Time spent on anagrams  211.75 121.80 122.55 107.10 
 in seconds  (177.92)  (168.62)  (161.85)  (151.71) 
Performance on anagrams  5.55(2.37) 6.15(2.11) 6.30(1.89) 5.35(3.23) 
Effort   4.31(1.46) 4.66(1.16) 4.25(1.21) 4.39(1.00) 
Value/usefulness  3.71(1.05) 3.52(.96) 3.14(1.15) 3.15(1.05) 
Pressure/tension  3.27(1.18) 2.70(1.13) 3.06(1.18) 2.98(.87) 
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Table 3 
Study 1 Means (and Standard Deviations) for Perceived Competence and Intrinsic 
Motivation at all Times Points by Condition  
 
Dependent Variable  Choice  Unaware  Aware  Denied 

   No Choice  No Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 

Baseline perceived   4.13(1.24) 4.04(1.11) 4.09(1.18) 4.24(1.19) 
 competence      
Pre-task perceived   4.31(1.14) 4.05(.85) 4.09(.81) 4.09(1.19) 
 competence 
Post-task perceived   3.29(1.12) 3.38(1.29) 3.43(1.06) 3.43(.80) 
 competence 
Baseline self-reported  4.30(1.31) 4.28(1.17) 3.96(1.17) 3.98(1.09) 
 intrinsic motivation 
Post-task self-reported  4.39(1.23) 4.14(1.06) 4.08(1.05) 3.74(1.19) 

intrinsic motivation 
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Table 4 
Study 1 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
 
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Perceived   No Choice  No Choice Choice 
 Competence  
 

Time spent on anagrams Low 202.92 39.50 60.00 106.27  105.89 
 in seconds  (179.93)  (113.15)  (134.16)  (164.23) (160.04) 
   N = 12 N = 10 N = 11 N = 11  N = 44 
  High 225.00 204.10 199.00 108.11  183.47 
   (186.60) (179.35) (166.59) (144.71) (168.47) 
   N = 8 N = 10 N = 9 N = 9  N = 36 
Performance on anagrams Low 4.67(2.06) 4.90(1.79) 6.09(2.12) 3.63(2.80) 4.82(2.32) 

  N = 12 N = 10 N = 11 N = 11  N = 44 
 High 6.88(2.30) 7.40(1.65) 6.56(1.67) 7.44(2.46) 7.08(1.98) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Effort  Low 4.38(1.30) 4.36(1.20) 4.11(.97) 4.20(.95) 4.26(1.09) 
  N = 12 N = 10 N = 11 N = 11  N = 44 
 High 4.20(1.77) 4.96(1.10) 4.42(1.48) 4.62(1.05) 4.57(1.33) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Value/usefulness Low 3.69(.94) 3.63(1.19) 2.92(.93) 2.79(.95) 3.26(1.05) 
  N = 12 N = 10 N = 11 N = 11  N = 44 
 High 3.75(1.26) 3.41(.72) 3.40(1.39) 3.59(1.04) 3.53(1.08) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Pressure/tension Low 3.72(1.08) 2.98(1.25) 3.00(1.19) 3.36(.69) 3.28(1.08) 
  N = 12 N = 10 N = 11 N = 11  N = 44 
 High 2.60(1.03) 2.42(.98) 3.13(1.23) 2.51(.87) 2.66(1.03) 
  N = 8 N = 10 N = 9 N = 9  N = 36 
      (Continue)  
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Table 4 
Study 1 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 
 
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Perceived   No Choice  No Choice Choice 
 Competence  
 

Baseline self-reported Low 3.86(1.18) 3.68(1.25) 3.20(.62) 3.47(.94) 3.56(1.02) 
 intrinsic motivation  N = 12 N = 10 N = 11 N = 11  N = 44 

 High 4.96(1.27) 4.88(.73) 4.89(1.00) 4.61(.96) 4.83(.96) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Post-task self-reported Low 4.24(1.14) 3.61(1.16) 3.94(1.02) 3.45(1.01) 3.82(1.09) 
 intrinsic motivation  N = 12 N = 10 N = 11 N = 11  N = 44 

 High 4.61(1.42) 4.66(.66) 4.25(1.11) 4.10 (1.36) 4.41(1.13) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Baseline perceived Low 3.35(.85) 3.18(.88) 3.20(.66) 3.42(.77) 3.29(.77) 
 competence  N = 12 N = 10 N = 11 N = 11  N = 44 

 High 5.30(.67) 4.90(.41) 5.18(.59) 5.24(.77) 5.14(.61) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Pre-task perceived Low 3.76(1.15) 3.60(.83) 3.67(.77) 3.41(.76) 3.61(.88) 
 competence  N = 12 N = 10 N = 11 N = 11  N = 44 

 High 5.13(.41) 4.50(.63) 4.61(.52) 4.92(1.11) 4.77(.73) 
  N = 8 N = 10 N = 9 N = 9  N = 36 

Post-task perceived Low 2.92(1.06) 2.50(1.18) 3.03(1.06) 3.02(.49) 2.88(.97) 
 competence  N = 12 N = 10 N = 11 N = 11  N = 44 

 High 3.85(1.02) 4.27(.63) 3.91(.89) 3.94(.84) 4.00(.83) 
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Table 5 
Study 1 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
 
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Intrinsic   No Choice  No Choice Choice 
 Motivation 
  

Time spent on anagrams Low 200.00 43.89 66.00 116.90  105.89 
 in seconds  (189.74)  (119.11)  (139.86)  (169.08) (161.60) 
   N = 9 N = 9 N = 10 N = 10  N = 38 
  High 221.36 185.55 179.10 97.30  172.38 
   (176.41) (180.94) (169.21) (140.65) (168.16) 
   N = 11 N = 11 N = 10 N = 10  N = 42 
Performance on anagrams Low 4.44(1.81) 4.78(1.86) 5.80(1.99) 3.90(2.81) 4.74(2.20) 
   N = 9 N = 9 N = 10 N = 10  N = 38 

 High 6.45(2.46) 7.27(1.62) 6.80(1.75) 6.80(3.08) 6.83(2.23) 
   N = 11 N = 11 N = 10 N = 10  N = 42 
Effort  Low 4.20(1.41) 4.56(1.09) 3.92(.79) 4.30(.94) 4.24(1.05) 
   N = 9 N = 9 N = 10 N = 10  N = 38 

 High 4.40(1.56) 4.75(1.27) 4.58(1.49) 4.48(1.09) 4.55(1.32) 
   N = 11 N = 11 N = 10 N = 10  N = 42 
Value/usefulness Low 3.62(1.07) 3.54(1.22) 2.73(.71) 2.73(.97) 3.13(1.05) 
   N = 9 N = 9 N = 10 N = 10  N = 38 

 High 3.79(1.08) 3.51(.75) 3.54(1.39) 3.57(.98) 3.61(1.03) 
   N = 11 N = 11 N = 10 N = 10  N = 42 
Pressure/tension Low 3.93(1.01) 3.13(1.22) 2.90(1.20) 3.34(.72) 3.32(1.08) 
   N = 9 N = 9 N = 10 N = 10  N = 38 

 High 2.73(1.04) 2.35(.96) 3.22(1.19) 2.62(.88) 2.72(1.04) 
   N = 11 N = 11 N = 10 N = 10  N = 42 
       (Continue) 
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Table 5 
Study 1 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 
 
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Intrinsic   No Choice  No Choice Choice 
 Motivation 
  

Baseline self-reported Low 3.67(1.29) 3.59(1.29) 3.10(.56) 3.43(.98) 3.44(1.04) 
 intrinsic motivation  N = 9 N = 9 N = 10 N = 10  N = 38 
  High 4.82(1.11) 4.84(.70) 4.82(.97) 4.53(.94) 4.76(.91) 

  N = 11 N = 11 N = 10 N = 10  N = 42 
Post-task self-reported Low 3.98(1.22) 3.44(1.09) 3.77(.92) 3.47(1.06) 3.67(1.05) 
 intrinsic motivation  N = 9 N = 9 N = 10 N = 10  N = 38 
  High 4.71(1.20) 4.70(.64) 4.39(1.12) 4.01(1.31) 4.46(1.09) 

  N = 11 N = 11 N = 10 N = 10  N = 42 
Baseline perceived Low 3.07(.80) 3.07(.85) 3.10(.60) 3.34(.76) 3.15(.73) 
 competence  N = 9 N = 9 N = 10 N = 10  N = 38 
  High 5.00(.76) 4.84(.45) 5.08(.64) 5.14(.79) 5.01(.66) 

  N = 11 N = 11 N = 10 N = 10  N = 42 
Pre-task perceived Low 3.56(1.26) 3.56(.87) 3.75(.76) 3.42(.80) 3.57(.90) 
 competence  N = 9 N = 9 N = 10 N = 10  N = 38 

 High 4.92(.51) 4.45(.62) 4.43(.75) 4.77(1.16) 4.64(.79) 
  N = 11 N = 11 N = 10 N = 10  N = 42 

Post-task perceived Low 2.61(1.04) 2.28(1.01) 2.93(1.06) 3.03(.51) 2.73(.94) 
 competence  N = 9 N = 9 N = 10 N = 10  N = 38 

 High 3.85(.87) 4.29(.60) 3.92(.84) 3.83(.87) 3.98(.80) 
  N = 11 N = 11 N = 10 N = 10  N = 42 
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Table 6 
Study 1 Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses 
 
Measure    M (SD) 1 2 3 4 5 6 7 8 9 10  
 
1. Baseline intrinsic motivation 4.13(1.17) __ 
2. Baseline perceived competence  4.13(1.16) .64***  __ 
3. Perceived choice   4.93(1.16) .47**  .32**  __ 
4. Time spent on anagrams  140.80  .33**  .23* .24* __ 

in seconds   (167.40) 
5. Performance on anagrams  5.84(2.44) .29**  .37**  .09 .03 __ 
6. Post-task self-reported   4.09(1.14) .77***  .41***  .55***  .32**  .24* __ 
 intrinsic motivation    
7. Pre-task perceived competence  4.14(1.00) .48***  .78***  .19 .19 .31** .32** __ 
8. Post-task perceived competence 3.38(1.07) .49***  .63***  .24* .22 .53***  .50***  .59*** __ 
9. Effort    4.40(1.20) .46***  .20 .28* .11 .14 .56***  .13 .28* __ 
10. Pressure/tension 3.00(1.09) -.07 -.26* -.14 .19 -.22* .09 -.35**  -.28* .19 __ 
11. Value/Usefulness   3.38(1.07) .53***  .31**  .44***  .25* .06 .66***  .21 .20 .51*** .15 
 
 Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 7  
Study 1 Regression Analyses for Predictors of Pre-Task Perceived Competence  
 

 Pre-task perceived   
 competence   

Predictor  R2  ∆R2 B SE β   
   
Step 1 .61***   .   
 Baseline intrinsic  -.03 .08 -.04      

motivation  
 Baseline perceived .69 .08 .80***        

competence 
Step 2 .62***  .01       
 Baseline intrinsic  -.05 .08 -.06      
  motivation  
 Baseline perceived .71 .08 .82***        

competence 
Unaware no choice v. choice  -.20 .20 -.09        
Aware no choice v. choice  -.21 .20 -.09        
Denied choice v. choice   -.31 .20 -.14     

Step 3 .64***  .02       
 Baseline intrinsic  -.01 .08 -.01      

motivation  
 Baseline perceived .72 .08 .83***        

competence 
 Unaware no choice v. choice  -.21 .20 -.09        
 Aware no choice v. choice  -.24 .20 -.10        
 Denied choice v. choice   -.42 .22 -.18     

Perceived choice    -.11 .07 -.13      

Step 4 .65***  .01       
 Baseline intrinsic  -.02 .08 -.03      

motivation  
 Baseline perceived .71 .08 .83***        

competence 
Unaware no choice v. choice  -.22 .20 -.09        
Aware no choice v. choice  -.29 .20 -.13        
Denied choice v. choice   -.50 .22 -.22*     

Perceived choice    -.14 .08 -.17      

Perceived choice x baseline   -.07 .07 -.11      

 intrinsic motivation 
Perceived choice x baseline  -.03 .08 -.04      

 perceived competence 
 

Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 8  
Study 1 Regression Analyses for Predictors of Task Performance  
 

 Performance   
Predictor  R2  ∆R2 B SE β   
   
Step 1 .14**   .   
 Baseline intrinsic  .16 .29 .08      

motivation  
 Baseline perceived .68 .29 .32*       

competence 
Step 2 .18*  .03       
 Baseline intrinsic  .14 .29 .07      

motivation  
 Baseline perceived .72 .29 .34*       

competence 
Unaware no choice v. choice  .67 .72 .12        
Aware no choice v. choice  .83 .73 .15        
Denied choice v. choice   -.23 .73 -.04     

Step 3 .19*  .01       
 Baseline intrinsic  .24 .31 .12      

motivation  
 Baseline perceived .74 .29 .35*       

competence 
Unaware no choice v. choice  .63 .73 .11        
Aware no choice v. choice  .75 .73 .13        
Denied choice v. choice   -.51 .78 -.09     

Perceived choice    -.27 .27 -.13      

Step 4 .19*  .00       
 Baseline intrinsic  .24 .31 .12      
  motivation  
 Baseline perceived .72 .43 .34       

competence 
Unaware no choice v. choice  .64 .74 .11        
Aware no choice v. choice  .76 .75 .14        
Denied choice v. choice   -.50 .81 -.09     

Perceived choice    -.27 .28 -.13      

Pre-task perceived    .03 .43 .01  
 competence          

 
 
     (Continue) 
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Table 8  
Study 1 Regression Analyses for Predictors of Task Performance (Continued) 
 

 Performance   
Predictor  R2  ∆R2 B SE β   
   
Step 5 .23*  .04       
 Baseline intrinsic  .21 .31 .10      

motivation  
 Baseline perceived .73 .43 .35       

competence 
Unaware no choice v. choice  .46 .75 .08        
Aware no choice v. choice  .40 .80 .07        
Denied choice v. choice   -.70 .84 -.13     

Perceived choice    -.32 .29 -.15      

Pre-task perceived    -.06 .44 -.03  
 competence          

Perceived choice x baseline   .18 .27 .12      

 intrinsic motivation 
Perceived choice x baseline  -.04 .40 -.03      

 perceived competence 
Perceived choice x pre-task  -.45 .37 -.25      

 perceived competence 
 

Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 9  
Study 1 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 1 .60***  .11*  .41***     
 Baseline intrinsic .83 .09 .86***     42.82 19.91 .30*   .14 .10 .15 

motivation  
 Baseline perceived -.14 .09 -.14    6.09 20.13 .04   .49 .10 .53*** 

competence  
Step 2 .62***  .02  .16* .05    .41*** .00   
 Baseline intrinsic .82 .09 .85**     38.55 20.17 .27   .15 .11 .16 

motivation  
 Baseline perceived -.13 .09 -.13    8.95 20.24 .06   .48 .11 .52*** 

competence  
 Unaware no choice v. choice  -.25 .23 -.10    -88.50 50.18 -.23   .14 .27 .06  

Aware no choice v. choice  -.03 .23 -.01    -75.67 50.56 -.20    .20 .27 .08  
Denied choice v. choice   -.37 .23 -.14    -93.43 50.79  -.24   .14 .27 .06  

Step 3 .65***  .04***  .16* .00   .41*** .00   
 Baseline intrinsic .73 .09 .76***     35.38 21.46 .25   .14 .11 .16 

motivation  
 Baseline perceived -.15 .09 -.15    8.11 20.43 .06   .48 .11 .52*** 

competence  
 Unaware no choice v. choice  -.22 .22 -.08    -87.41 50.51 -.23   .14 .27 .06  

Aware no choice v. choice  .03 .22 .01    -73.31 51.10 -.19    .21 .27 .08  
Denied choice v. choice   -.14 .24 -.05    -84.76 54.54 -.22    .15 .29 .06  
Perceived choice    .23 .08 .23**     8.54 18.88 .06    .01 .10 .01 

(Continue) 
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Table 9  
Study 1 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 4 .66***  .00  .16 .00   .44*** .03*   
 Baseline intrinsic .74 .09 .76***     35.36 21.60 .25   .15 .11 .16 

motivation  
 Baseline perceived -.22 .13 -.23    10.02 29.69 .07   .26 .15 .28 

competence  
 Unaware no choice v. choice  -.20 .22 -.08    -87.97 51.24 -.23   .20 .27 .08  

Aware no choice v. choice  .05 .23 .02    -73.94 51.93 -.19    .28 .27 .11  
Denied choice v. choice   -.10 .25 -.04    -85.88 56.33 -.22    .28 .29 .11  
Perceived choice    .24 .08 .25**     8.25 19.28 .06    .05 .10   .05  
Pre-task perceived    .10 .13 .09    -2.68 29.93 -.02    .31 .16   .29*  

competence  
Step 5 .66***  .00  .17 .00   .54*** .10***   
 Baseline intrinsic .73 .10 .75***     36.42 21.81 .26   .11 .10 .12 

motivation  
 Baseline perceived -.25 .13 -.25    13.15 30.42 .09   .14 .14 .16 

competence  
 Unaware no choice v. choice  -.22 .22 -.08    -85.50 51.77 -.22   .11 .24 .04  

Aware no choice v. choice  .03 .23 .01    -70.64 52.57 -.18    .16 .25 .07  
Denied choice v. choice   -.08 .25 -.03    -88.04 56.77 -.23    .35 .27 .15  
 
                 (Continue) 
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Table 9  
Study 1 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

Perceived choice    .25 .09 .26**     7.08 19.51 .05    .09 .09 .09  
Pre-task perceived    .10 .13 .09    -2.54 30.08 -.02    .31 .14 .29*  

competence  
Performance    .04 .04 .08    -4.35 8.25 -.06    .15 .04 .35***   

Step 6 .67***  .01  .17 .01    .60*** .05   
 Baseline intrinsic .73 .10 .76***     37.07 22.45 .26   .13 .10 .14 

motivation  
 Baseline perceived -.27 .14 -.28    12.58 31.64 .09   .09 .14 .10 

competence  
 Unaware no choice v. choice  -.20 .23 -.08    -82.50 54.33 -.22   .15 .24 .06  

Aware no choice v. choice  .10 .25 .04    -71.14 57.76 -.19    .35 .26 .14  
Denied choice v. choice   -.01 .26 -.01    -81.16 61.12 -.21    .48 .27 .20  
Perceived choice    .27 .09 .28**     8.93 21.10 .06   .14 .09 .16  
Pre-task perceived    .14 .14 .12    -3.89 31.98 -.02    .40 .14 .38***   

competence  
Performance    .04 .04 .09    -3.37 8.67 -.05    .15 .04 .35***   
Perceived choice x baseline  .02 .08 .03    -4.15 19.29 -.04    .19 .09 .29*  

intrinsic motivation  
Perceived choice x baseline  .00 .13 .00    13.19 29.40 .11    -.24 .13 -.32  

perceived competence  
 
                  (Continue) 
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Table 9  
Study 1 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

Perceived choice x pre-task  .05 .12 .06    2.15 26.59 .02    .09 .12 .11  
perceived competence  

Perceived choice x performance .01 .03 .04    -5.15 6.88 -.10   .05 .03 .16  
 

Notes. N = 80.*p < .05, ** p < .01, *** p < .001.  
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Table 10 
Study 1 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness 
 

 Effort Pressure/Tension Value/Usefulness  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
Step 1 .23***  .08* .28***     
 Baseline intrinsic .59 .13 .57***     .15 .13 .16   .51 .11 .56*** 

motivation  
 Baseline perceived -.17 .13 -.17    -.34 .13 -.37*   -.05 .12 -.05 

competence  
Step 2 .24*** .01  .13 .04  .31*** .03   
 Baseline intrinsic .59 .14 .57***     .17 .13 .18   .47 .12 .52*** 

motivation  
 Baseline perceived -.17 .14 -.17    -.35 .14 -.38**    -.02 .12 -.02 

competence  
 Unaware no choice v. choice  .34 .34 .12    -.60 .34 -.24   -.19 .29 -.07  

Aware no choice v. choice  .13 .35 .05    -.17 .34 -.07   -.42 .29 -.17  
Denied choice v. choice   .29 .35 .10    -.20 .34 -.08   -.41 .29 -.17  

Step 3 .25*** .01  .14 .01  .34*** .03   
 Baseline intrinsic .54 .15 .53***     .22 .14 .24   .40 .12 .44** 

motivation  
 Baseline perceived -.19 .14 -.18    -.35 .14 -.37*   -.04 .12 -.05 

competence  
 Unaware no choice v. choice  .36 .34 .13    -.62 .33 -.25   -.16 .29 -.07  

Aware no choice v. choice  .17 .35 .06    -.21 .34 -.08    -.36 .29 -.15  
Denied choice v. choice   .41 .37 .15    -.34 .36 -.13    -.20 .31 -.08  
Perceived choice    .12 .13 .12    -.14 .13 -.15    .21 .11 .23 

          
         (Continue) 
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Table 10 
Study 1 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension Value/Usefulness  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
Step 4 .25** .00  .21* .07*  .34*** .00   
 Baseline intrinsic .54 .15 .53***     .22 .14 .23   .40 .12 .44** 

motivation  
 Baseline perceived -.20 .20 -.20    .00 .19 .01   -.02 .17 -.02 

competence  
 Unaware no choice v. choice  .37 .35 .13    -.72 .32 -.29   -.17 .29 -.07  

Aware no choice v. choice  .17 .35 .06    -.32 .33 -.13    -.37 .29 -.15  
Denied choice v. choice   .42 .38 .15    -.54 .36 -.22    -.22 .32 -.09  
Perceived choice    .13 .13 .12    -.19 .12 -.21    .20 .11   .22  
Pre-task perceived    .02 .20 .01    -.49 .19 -.45 *   -.03 .17 -.03  

competence  
Step 5 .26** .01  .23* .02  .34*** .00   
 Baseline intrinsic .54 .15 .52***     .24 .14 .25   .40 .12 .44** 

motivation  
 Baseline perceived -.22 .21 -.22    .05 .19 .06   .00 .17 .00 

competence  
 Unaware no choice v. choice  .35 .35 .13    -.68 .32 -.27   -.15 .29 -.06  

Aware no choice v. choice  .15 .36 .06    -.27 .33 -.11    -.35 .30 -.14  
Denied choice v. choice   .43 .39 .16    -.58 .36 -.23    -.23 .32 -.09  
Perceived choice    .13 .13 .13    -.21 .12 -.22    .20 .11 .21  
Pre-task perceived    .02 .20 .02    -.49 .19 -.45 *   -.03 .17 -.03  

competence  
Performance    .03 .06 .06    -.07 .05 -.15    -.03 .05 -.07  

         (Continue) 
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Table 10 
Study 1 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension Value/Usefulness  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
Step 6 .34**  .08  .24 .01  .36*** .02   
 Baseline intrinsic .57 .15 .56***     .24 .14 .26   .40 .13 .44** 

motivation  
 Baseline perceived -.32 .20 -.31    .05 .20 .05   .01 .18 .02 

competence  
 Unaware no choice v. choice  .39 .35 .14    -.64 .24 -.26   -.09 .30 -.04  

Aware no choice v. choice  .30 .37 .11    -.24 .36 -.09    -.29 .32 -.12  
Denied choice v. choice   .71 .39 .26    -.52 .38 -.21    -.23 .34 -.09  
Perceived choice    .24 .14 .23    -.19 .13 -.21    .19 .12 .21  
Pre-task perceived    .14 .21 .11    -.50 .20 -.45 *   -.06 .18 -.05  

competence  
Performance    .04 .06 .08    -.07 .05 -.14    -.03 .05 -.06  
Perceived choice x baseline  .21 .12 .29    .02 .12 .02    -.01 .11 -.01 

intrinsic motivation  
Perceived choice x baseline  .06 .19 .07    .00 .19 -.01    -.15 .17 -.20  

perceived competence  
Perceived choice x pre-task  -.02 .17 -.03    .05 .17 .06    .14 .15 .17  

perceived competence  
Perceived choice x performance -.02 .17 -.03    -.03 .04 -.08    -.01 .04 -.02  

   
Notes. *p < .05, ** p < .01, *** p < .001.  
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Table 11 
Study 1B Means (and Standard Deviations) for Baseline and Manipulation Check 
Variables by Condition  
  
Dependent Variable  Choice  Unaware  Aware  Denied 
    No Choice  No Choice Choice 
   N = 16 N = 16 N = 16 N = 16 
 
Baseline intrinsic   4.33(1.18) 4.56(.94) 4.42(.95) 4.65(.81) 
 motivation 
Baseline perceived   4.04(1.19) 4.11(1.12) 3.75(1.14) 4.15(.76) 
 competence 
IMI perceived choice   5.24(1.34) 5.79(.81) 5.14(1.09) 5.28(1.11) 
Perceived choice  4.98(1.20) 3.28(1.23) 2.89(1.13) 2.91(1.14) 
 of questions 
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Table 12 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition  
  
Dependent Variable  Choice  Unaware  Aware  Denied 
    No Choice  No Choice Choice 
   N = 16 N = 16 N = 16 N = 16 
 
Time spent on game  165.00 230.63 138.75 238.31 
 in seconds  (174.74)  (166.75)  (168.95)  (167.49) 
Performance on game  12.74(3.73) 10.29(3.68) 10.86(2.96) 12.94(3.94) 
Effort   3.68(1.33) 3.71(1.04) 4.01(.76) 3.95(.89) 
Value/usefulness  4.21(1.19) 4.12(1.15) 4.20(.94) 3.96(1.04) 
Pressure/tension  1.98(1.01) 2.19(.87) 2.26(1.09) 2.65(1.12) 
Willingness to engage  4.77(1.53) 4.56(1.37) 4.58(1.41) 4.98(1.55) 
Relative liking  3.50(1.32) 3.81(.83) 3.19(1.22) 3.75(1.57) 
Preference for challenge  3.88(1.46) 3.63(.81) 3.44(1.26) 3.75(1.00) 
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Table 13 
Study 1B Means (and Standard Deviations) for Perceived Competence and Intrinsic 
Motivation at all Times Points by Condition  
  
Dependent Variable  Choice  Unaware  Aware  Denied 
    No Choice  No Choice Choice 
   N = 16 N = 16 N = 16 N = 16 
 
Baseline perceived   4.04(1.19) 4.11(1.12) 3.75(1.14) 4.15(.76) 
 competence      
Pre-task perceived   3.94(1.31) 3.94(1.22) 3.73(1.36) 3.58(.79) 
 competence 
Post-task perceived   3.88(1.29) 3.15(.95) 2.88(1.39) 2.97(.89) 
 competence 
Baseline self-reported  4.33(1.18) 4.56(.94) 4.42(.95) 4.65(.81) 
 intrinsic motivation 
Post-task self-reported  4.65(1.16) 4.79(.85) 4.32(.70) 4.63(1.02) 

intrinsic motivation 
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Table 14 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Perceived   No Choice  No Choice Choice 
 Competence  
 

Time spent on game Low 188.89 137.14 84.55 262.88  162.66 
 in seconds  (181.96)  (175.66)  (149.89)  (162.73) (173.06) 
   N = 9 N = 7 N = 11 N = 8  N = 35 
  High 134.29 303.33 258.00 213.75  230.00 
   (173.86) (124.10) (158.18) (179.60) (163.55) 
   N = 7 N = 9 N = 5 N = 8  N = 29 
Performance on game Low 12.05(4.23) 9.29(4.86) 10.32(2.28) 13.02(4.37) 11.17(3.98) 

  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 13.62(3.06) 11.07(2.48) 12.06(4.15) 12.86(3.77) 12.35(3.28) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Effort  Low 3.29(1.49) 3.40(.74) 3.85(.78) 4.05(.84) 3.66(1.02) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 4.17(.98) 3.96(1.20) 4.36(.68) 3.85(.99) 4.05(.98) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Value/usefulness Low 3.89(1.43) 3.96(1.13) 4.31(1.11) 3.91(.94) 4.04(1.14) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 4.61(.68) 4.24(1.21) 3.94(.34) 4.00(1.19) 4.21(.98) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Pressure/tension Low 1.89(1.01) 2.26(1.17) 2.38(1.25) 2.30(.70) 2.21(1.04) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 2.09(1.08) 2.13(.62) 2.00(.68) 3.00(1.39) 2.34(1.04) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

        (Continue) 
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Table 14 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Perceived   No Choice  No Choice Choice 
 Competence  
 

Willingness to engage Low 4.30(1.77) 3.81(1.32) 4.36(1.44) 5.58(1.42) 4.51(1.57) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 5.38(.95) 5.15(1.16) 5.07(1.36) 4.38(1.51) 4.98(1.25) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Relative liking Low 3.22(1.56) 3.86(.38) 2.81(.98) 4.00(1.31) 3.40(1.22) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 3.86(.90) 3.78(1.09) 4.00(1.41) 3.50(1.85) 3.76(1.30) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Preference for challenge Low 3.44(1.59) 3.14(.38) 3.36(1.21) 3.75(.71) 3.43(1.09) 
  N = 9 N = 7 N = 11 N = 8  N = 35 
 High 4.43(1.13) 4.00(.87) 3.60(1.52) 3.75(1.28) 3.97(1.15) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Baseline self-reported Low 3.75(1.14) 3.73(.53) 4.01(.87) 4.59(.87) 4.02(.92) 
 intrinsic motivation  N = 9 N = 7 N = 11 N = 8  N = 35 

 High 5.08(.74) 5.21(.63) 5.31(.21) 4.71(.80) 5.06(.67) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Post-task self-reported Low 4.27(1.27) 4.43(.41) 4.17(.75) 4.86(1.06) 4.40(.94) 
 intrinsic motivation  N = 7 N = 9 N = 11 N = 8  N = 35 

 High 5.14(.84) 5.06(1.02) 4.66(.49) 4.39(1.00) 4.82(.91) 
  N = 9 N = 7 N = 5 N = 8  N = 29 

 
      (Continue) 
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Table 14 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Perceived   No Choice  No Choice Choice 
 Competence  
 

Baseline perceived Low 3.36(1.12) 3.09(.85) 3.18(.86) 3.53(.57) 3.29(.86) 
 competence  N = 9 N = 7 N = 11 N = 8  N = 35 

 High 4.91(.53) 4.91(.43) 5.00(.47) 4.78(.17) 4.89(.39) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Pre-task perceived Low 3.33(1.32) 2.91(1.05) 3.03(.99) 3.58(.70) 3.21(1.03) 
 competence  N = 9 N = 7 N = 11 N = 8  N = 35 

 High 4.71(.82) 4.74(.54) 5.27(.37) 3.58(.92) 4.51(.91) 
  N = 7 N = 9 N = 5 N = 8  N = 29 

Post-task perceived Low 3.57(1.38) 2.60(.90) 2.30(1.01) 2.90(.66) 2.82(1.11) 
 competence  N = 9 N = 7 N = 11 N = 8  N = 35 

 High 4.26(1.13) 3.57(.78) 4.13(1.36) 3.04(1.11) 3.69(1.12) 
  N = 7 N = 9 N = 5 N = 8  N = 29 
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Table 15 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Intrinsic    No Choice  No Choice Choice 
 Motivation  
 

Time spent on game Low 206.00 120.00 84.55 233.67  159.29 
 in seconds  (179.89)  (169.71)  (149.89)  (175.64) (173.18) 
   N = 10 N = 8 N = 11 N = 9  N = 38 
  High 96.67 341.25 258.00 244.29  242.69 
   (156.16) (53.03) (158.18) (170.08) (157.75) 
   N = 6 N = 8 N = 5 N = 7  N = 26 
Performance on game Low 12.40(4.13) 9.38(4.51) 10.32(2.28) 12.20(4.76) 11.11(3.98) 

  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 13.30(3.23) 11.21(2.61) 12.06(4.15) 13.88(2.59) 12.58(3.10) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Effort  Low 3.18(1.44) 3.40(.68) 3.85(.78) 3.91(.89) 3.59(1.01) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 4.50(.49) 4.03(1.27) 4.36(.68) 4.00(.97) 4.19(.92) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Value/usefulness Low 3.87(1.35) 3.88(1.07) 4.31(1.11) 3.78(.97) 3.98(1.12) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 4.76(.60) 4.36(1.24) 3.94(.34) 4.18(1.15) 4.32(.96) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Pressure/tension Low 1.82(.98) 2.30(1.09) 2.38(1.25) 2.36(.68) 2.21(1.02) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 2.23(1.10) 2.08(.63) 2.00(.68) 3.03(1.49) 2.35(1.07) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

(Continue) 
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Table 15 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Intrinsic    No Choice  No Choice Choice 
 Motivation  
 

Willingness to engage Low 4.37(1.68) 3.83(1.22) 4.36(1.44) 5.33(1.53) 4.48(1.52) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 5.44(1.03) 5.29(1.15) 5.07(1.36) 4.52(1.56) 5.08(1.26) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Relative liking Low 3.40(1.58) 3.75(.46) 2.81(.98) 3.78(1.39) 3.39(1.22) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 3.67(.82) 3.88(1.13) 4.00(1.41) 3.71(1.89) 3.81(1.30) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Preference for challenge Low 3.70(1.70) 3.25(.46) 3.36(1.21) 3.67(.71) 3.50(1.13) 
  N = 10 N = 8 N = 11 N = 9  N = 38 
 High 4.17(.98) 4.00(.93) 3.60(1.52) 3.86(1.35) 3.92(1.13) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Baseline self-reported Low 3.84(1.12) 3.89(.66) 4.01(.87) 4.54(.82) 4.07(.90) 
 intrinsic motivation  N = 10 N = 8 N = 11 N = 9  N = 38 

 High 5.14(.79) 5.23(.67) 5.31(.21) 4.80(.83) 5.11(.68) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Post-task self-reported Low 4.39(1.25) 4.50(.43) 4.17(.75) 4.60(1.25) 4.40(.97) 
 intrinsic motivation  N = 10 N = 8 N = 11 N = 9  N = 38 

 High 5.10(.91) 5.07(1.09) 4.66(.49) 4.65(.73) 4.88(.84) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

 
        (Continue)  
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Table 15 
Study 1B Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 

  
Dependent Variable Baseline Choice  Unaware  Aware  Denied Total 

 Intrinsic    No Choice  No Choice Choice 
 Motivation  
 

Baseline perceived Low 3.46(1.11) 3.25(.91) 3.18(.86) 3.62(.60) 3.37(.88) 
 competence  N = 10 N = 8 N = 11 N = 9  N = 38 

 High 5.00(.52) 4.98(.41) 5.00(.47) 4.83(.08) 4.95(.38) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Pre-task perceived Low 3.45(1.30) 3.06(1.07) 3.03(.99) 3.59(.65) 3.28(1.02) 
 competence  N = 10 N = 8 N = 11 N = 9  N = 38 

 High 4.75(.89) 4.81(.53) 5.27(.37) 3.57(.99) 4.55(.95) 
  N = 6 N = 8 N = 5 N = 7  N = 26 

Post-task perceived Low 3.73(1.40) 2.71(.89) 2.30(1.01) 2.83(.65) 2.89(1.14) 
 competence  N = 10 N = 8 N = 11 N = 9  N = 38 

 High 4.11(1.16) 3.58(.84) 4.13(1.36) 3.14(1.16) 3.69(1.12) 
  N = 6 N = 8 N = 5 N = 7  N = 26 
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Table 16 
Study 1B Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses 
 
Measure    M (SD) 1 2 3 4 5 6 7 8 9 10  
 
1. Baseline intrinsic motivation 4.49(.96) __ 
2. Baseline perceived competence  4.01(1.05) .68***  __ 
3. Perceived choice of questions 3.52(1.44) -.09 .05 __ 
4. Time spent on game  193.17  .24 .15     -.15 __ 

in seconds   (170.86) 
5. Performance on game  11.71(3.70) .30* .36**  .05 .30* __ 
6. Post-task self-reported   4.60(.94) .52***  .36**  .08 .42**  .36** __ 

intrinsic motivation    
7. Pre-task perceived competence  3.80(1.17) .53***  .77***  .23 .18 .32* .34** __ 
8. Post-task perceived competence 3.22(1.19) .28* .57***  .40**  .13 .50***  .37**  .70*** __ 
9. Effort    3.84(1.01) .43***  .38**    -.14 .04 .25* .30* .26* .15 __ 
10. Pressure/tension 2.27(1.03) -.02 -.03 -.24 -.16  .03 -.22 -.19 -.21 .05 __ 
11. Value/Usefulness   4.12(1.06) .25* .16 .13 .00 .14 .44***  .13 .13 .24      -.03 
12. Willingness to engage  4.72(1.44)  .60***  .39**  .01 .35**  .37**  .70***  .40***  .26* .44***  -.11 
13. Relative liking   3.56(1.26)  .27* .10 .00 .42***  .28* .69***  .13 .26* .08      -.04 
14. Preference for challenge  3.67(1.14)  .45***  .44***  .11 .21 .52***  .56***  .34**  .50*** .19      -.17 
 
               (Continue) 
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Table 16 
Study 1B Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses (Continued) 
 
Measure     11 12 13  
  
12. Willingness to engage   .35**  __ 
13. Relative liking    .26* .57*** __ 
14. Preference for challenge   .27* .53*** .40***  
 
Notes. N = 64. *p < .05, ** p < .01, *** p < .001.  
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Table 17  
Study 1B Regression Analyses for Predictors of Pre-Task Perceived Competence  
 

 Pre-task perceived   
 competence   

Predictor  R2  ∆R2 B SE β   
   
Step 1 .59**   .   
 Baseline intrinsic  .03 .14 .03      

motivation  
 Baseline perceived .83 .12 .75***        
 competence 
Step 2 .62***  .03       
 Baseline intrinsic  .05 .14 .04      

motivation  
 Baseline perceived .84 .12 .76***        

competence 
Unaware no choice v. choice  -.07 .27 -.03        
Aware no choice v. choice  .03 .27 .01        
Denied choice v. choice   -.46 .27 -.17     

Step 3 .65***  .04*       
 Baseline intrinsic  .08 .13 .07      

motivation  
 Baseline perceived .81 .12 .73***        

competence 
Unaware no choice v. choice  .26 .29 .10        
Aware no choice v. choice  .44 .31 .16        
Denied choice v. choice   -.05 .31 -.02     

Perceived choice    .20 .08 .25*      

Step 4 .66***  .00       
 Baseline intrinsic  .07 .14 .06      

motivation  
 Baseline perceived .80 .13 .72***        

competence 
Unaware no choice v. choice  .25 .30 .09        
Aware no choice v. choice  .42 .31 .16        
Denied choice v. choice   -.06 .31 -.02     

Perceived choice    .20 .08 .24*       

Perceived choice x baseline   .05 .09 .06      

 intrinsic motivation 
Perceived choice x baseline  .00 .09 -.01      

 perceived competence 
 

Notes. N = 64. *p < .05, ** p < .01, *** p < .001.  
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Table 18  
Study 1B Regression Analyses for Predictors of Task Performance  
 

 Performance   
Predictor  R2  ∆R2 B SE β   
   
Step 1 .13*  .   
 Baseline intrinsic  .45 .62 .12      

motivation  
 Baseline perceived .97 .57 .28       
 competence 
Step 2 .23**  .09       
 Baseline intrinsic  .54 .61 .14      

motivation  
 Baseline perceived .87 .56 .25       

competence 
Unaware no choice v. choice  -2.64 1.21 -.31*        
Aware no choice v. choice  -1.67 1.22 -.20        
Denied choice v. choice   -.07 1.21 -.01     

Step 3 .23*  .00       
 Baseline intrinsic  .52 .62 .13      

motivation  
 Baseline perceived .90 .57 .26       
 competence 

Unaware no choice v. choice  -2.90 1.37 -.34*        
Aware no choice v. choice  -1.99 1.45 -.24        
Denied choice v. choice   -.39 1.44 -.05     

Perceived choice    -.16 .38 -.06      

Step 4 .24*  .02       
 Baseline intrinsic  .46 .62 .12      

motivation  
 Baseline perceived .35 .76 .10       

competence 
Unaware no choice v. choice  -3.07 1.38 -.36*        
Aware no choice v. choice  -2.28 1.47 -.27        
Denied choice v. choice   -.35 1.44 -.04     

Perceived choice    -.29 .40 -.11      

Pre-task perceived    .67 .63 .21  
 competence          

 
     (Continue) 
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Table 18  
Study 1B Regression Analyses for Predictors of Task Performance  
 

 Performance   
Predictor  R2  ∆R2 B SE β   
   
Step 5 .25  .01       
 Baseline intrinsic  .29 .67 .08      

motivation  
 Baseline perceived .44 .82 .13       

competence 
Unaware no choice v. choice  -3.01 1.45 -.36*        
Aware no choice v. choice  -2.32 1.52 -.27        
Denied choice v. choice   -.33 1.48 -.04     

Perceived choice    -.30 .41 -.12      

Pre-task perceived    .70 .69 .22  
 competence          

Perceived choice x baseline   -.06 .45 -.02      

 intrinsic motivation 
Perceived choice x baseline  .20 .54 .08      

 perceived competence 
Perceived choice x pre-task  .10 .45 .04      

 perceived competence 
 

Notes. N = 64. *p < .05, ** p < .01, *** p < .001.  
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Table 19  
Study 1B Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 1 .28***  .06 .34***     
 Baseline intrinsic .51 .15 .52***  45.36 29.94 .26 -.24 .17 -.19 

 motivation  
 Baseline perceived .01 .13 .01 -3.24 27.33 -.02 .79 .16 .70*** 

 competence  
Step 2 .30***  .03 .11 .05 .43*** .09*   
 Baseline intrinsic .54 .15 .55***  44.28 30.21 .25 -.16 .17 -.13 

 motivation  
 Baseline perceived -.03 .14 -.03 -7.67 27.64 -.05 .74 .15 .66*** 

 competence  
 Unaware no choice v. choice .01 .29 .01 55.92 59.67 .14 -.75 .33 -.27* 

 Aware no choice v. choice -.39 .29 -.18 -32.41 60.22 -.08 -.77 .33 -.28* 

 Denied choice v. choice -.20 .29 -.09 59.94 59.92 .15 -.94 .33 -.34** 

Step 3 .31***  .01 .13 .02 .48*** .05*   
 Baseline intrinsic .55 .15 .56***  41.50 30.35 .23 -.13 .16 -.10 

motivation  
 Baseline perceived -.04 .14 -.04 -5.02 27.79 -.03 .71 .15 .63*** 

competence  
 Unaware no choice v. choice .12 .33 .06 25.45 67.36 .07 -.37 .36 -.13 

 Aware no choice v. choice -.25 .35 -.12 -69.41 71.16 -.18 -.31 .38 -.11 

 Denied choice v. choice -.06 .35 -.03 22.81 70.98 .06 -.47 .38 -.17 

 Perceived choice .07 .09 .10 -18.16 18.59 -.15 .23 .10 .27* 

(Continue) 
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Table 19  
Study 1B Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 4 .32**  .01 .16 .04 .59*** .11***   
 Baseline intrinsic .54 .15 .55***  37.68 30.05 .21 -.18 .15 -.14 

 motivation  
 Baseline perceived -.12 .18 -.14 -43.93 36.81 -.27 .24 .18 .21 

 competence  
 Unaware no choice v. choice .10 .33 .04 12.82 66.95 .03 -.52 .33 -.19 

 Aware no choice v. choice -.30 .36 -.14 -90.42 71.48 -.23 -.56 .35 -.21 

 Denied choice v. choice -.05 .35 -.03 25.43 70.07 .07 -.44 .34 -.16 

 Perceived choice .05 .10 .07 -27.80 19.33 -.23 .11 .09 .13 

 Pre-task perceived  .11 .15 .13 48.17 30.39 .33 .58 .15 .57*** 

 competence 

Step 5 .37***  .05* .22 .06 .67*** .08***   
 Baseline intrinsic .51 .15 .52***  31.85 29.44 .18 -.22 .13 -.18 

 motivation 
 Baseline perceived -.15 .18 -.16 -48.39 35.94 -.30 .20 .16 .18 

 competence  
 Unaware no choice v. choice .30 .34 .14 51.49 68.09 .13 -.20 .31 -.07 

 Aware no choice v. choice -.15 .35 -.07 -61.71 71.14 -.16 -.33 .32 -.12 

 Denied choice v. choice -.03 .34 -.01 29.87 68.33 .08 -.40 .31 -.15 

 Perceived choice .06 .09 .10 -24.16 18.93 -.20 .14 .09 .17 

  
        (Continue) 
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Table 19  
Study 1B Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

Pre-task perceived  .06 .15 .08 39.73 29.92 .27 .51 .14 .50*** 

 competence 

 Performance .07 .03 .26* 12.59 6.33 .27 .10 .03 .33*** 

Step 6 .46***  .09 .33* .11 .68*** .00   

 Baseline intrinsic .47 .15 .48***  53.36 29.98 .30 -.21 .15 -.17 

 motivation 
 Baseline perceived -.06 .18 -.07 -48.96 36.58 -.30 .16 .18 .14 

 competence  
 Unaware no choice v. choice .28 .35 .13 76.39 70.25 .20 -.18 .34 -.07 

 Aware no choice v. choice -.17 .36 -.08 -27.53 71.86 -.07 -.30 .35 -.11 

 Denied choice v. choice .03 .33 .02 52.07 67.34 .13 -.42 .33 -.16 

 Perceived choice .09 .09 .14 -15.47 18.53 -.13 .14 .09 .17 

 Pre-task perceived  -.07 .16 -.08 15.36 31.47 .11 .54 .15 .53*** 

 competence 

 Performance .06 .03 .25* 14.36 6.13 .31* .11 .03 .33*** 

 Perceived choice x baseline  .14 .10 .22 14.97 20.31 .12 .02 .10 .02 

intrinsic motivation 

 Perceived choice x baseline  .11 .12 .16 -21.74 24.05 -.19 -.08 .12 -.10 

perceived competence 

  
         (Continue) 
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Table 19  
Study 1B Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
 Perceived choice x pre-task  -.14 .10 -.24 -30.11 20.26 -.28 .04 .10 .06 

perceived competence 

 Perceived choice x performance  .03 .02 .14 8.82 4.61 .26 .00 .02 .01 

  
Notes. N = 64.*p < .05, ** p < .01, *** p < .001.  
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Table 20 
Study 1B Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness 
 

 Effort Pressure/Tension  Value/Usefulness    
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  
Step 1 .20***  .00 .06    
 Baseline intrinsic .34 .16 .32* .01 .19 .01 .29 .19 .27 

motivation 
 Baseline perceived .16 .15 .16 -.04 .17 -.04 -.02 .17 -.02 

 competence  
Step 2 .22**  .03 .06 .06 .08 .02   
 Baseline intrinsic .31 .17 .30 -.03 .19 -.03 .31 .19 .28 

 motivation  
 Baseline perceived .19 .15 .20 -.02 .17 -.02 -.02 .18 -.02 

 competence  
 Unaware no choice v. choice -.05 .33 -.02 .22 .37 .09 -.16 .38 -.07 

 Aware no choice v. choice .36 .33 .16 .28 .37 .12 -.04 .38 -.02 

 Denied choice v. choice .15 .33 .07 .69 .37 .29 -.35 .38 -.14 

Step 3 .23* .01 .09 .03 .10 .02   
 Baseline intrinsic .30 .17 .29 -.06 .19 -.05 .33 .19 .30 

 motivation  
 Baseline perceived .20 .15 .21 .00 .17 .00 -.03 .18 -.04 

 competence  
 Unaware no choice v. choice -.18 .37 -.08 -.02 .42 -.01 .05 .43 .02 

 Aware no choice v. choice .21 .40 .09 -.01 .44 -.01 .21 .45 .09 

 Denied choice v. choice .00 .39 .00 .39 .44 .17 -.10 .45 -.04 

 Perceived choice -.08 .10 -.11 -.15 .12 -.20 .12 .12 .17 

  
        (Continue) 
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Table 20 
Study 1B Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension  Value/Usefulness    
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  
Step 4 .23* .00 .11 .03 .10 .00   
 Baseline intrinsic .31 .17 .29 -.04 .19 -.03 .34 .19 .31 

 motivation  
 Baseline perceived .25 .21 .26 .19 .23 .19 .05 .24 .05 

 competence  
 Unaware no choice v. choice -.16 .38 -.07 .04 .42 .02 .07 .43 .03 

 Aware no choice v. choice .24 .41 .10 .09 .45 .04 .25 .46 .10 

 Denied choice v. choice .00 .40 .00 .38 .44 .16 -.10 .45 -.04 

 Perceived choice -.06 .11 -.09 -.10 .12 -.14 .14 .12 .19 

 Pre-task perceived  -.06 .17 -.07 .24 .19 -.27 -.10 .20 -.11 

 competence 

Step 5 .25* .01 .11 .00 .11 .01   
 Baseline intrinsic .29 .17 .28 -.04 .19 -.04 .32 .20 .29 

 motivation 
 Baseline perceived .23 .21 .24 .19 .23 .19 .04 .24 .04 

 competence  
 Unaware no choice v. choice -.06 .40 -.02 .08 .44 .04 .17 .45 .07 

 Aware no choice v. choice .31 .42 .14 .12 .46 .05 .33 .47 .13 

 Denied choice v. choice .01 .40 .00 .38 .44 .16 -.09 .45 -.04 

 Perceived choice -.05 .11 -.08 -.10 .12 -.13 .15 .13 .21 

 Pre-task perceived  -.08 .17 -.09 -.25 .19 -.28 -.13 .20 -.14 

 competence 

 Performance .03 .04 .13 .01 .04 .05 .03 .04 .11 

(Continue) 
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Table 20 
Study 1B Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension  Value/Usefulness    
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  
Step 6 .31 .07 .19 .08 .21 .10   
 Baseline intrinsic .22 .18 .20 -.05 .20 -.05 .20 .20 .18 

 motivation 
 Baseline perceived .16 .22 .16 .06 .24 .06 -.03 .25 -.03 

 competence  
 Unaware no choice v. choice -.04 .42 -.02 .01 .47 .01 .30 .47 .12 

 Aware no choice v. choice .30 .43 .13 .08 .48 .03 .37 .49 .15 

 Denied choice v. choice -.07 .41 -.03 .26 .45 .11 -.14 .46 -.06 

 Perceived choice -.08 .11 -.11 -.12 .12 -.16 .11 .13 .15 

 Pre-task perceived  .03 .19 .03 -.17 .21 -.19 .06 .21 .07 

competence 

 Performance .03 .04 .11 .01 .04 .04 .03 .04 .09 

 Perceived choice x baseline  .12 .12 .17 .24 .14 .34 -.07 .14 -.10 

intrinsic motivation 

 Perceived choice x baseline  -.13 .15 -.19 -.23 .16 -.33 -.08 .16 -.11 

perceived competence 

 Perceived choice x pre-task  .20 .12 .31 .15 .14 .22 .32 .14 .46* 

perceived competence 

Perceived choice x performance  -.02 .03 -.08 -.02 .03 -.11 -.02 .03 -.08 

  
Notes. N = 64.*p < .05, ** p < .01, *** p < .001.  
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Table 21 
Study 1B Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
 

 Willingness to Engage Relative Liking  Preference for Challenge 
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 1 .36***  .09 .24***     
 Baseline intrinsic .94 .21 .63***  .50 .22 .38* .35 .18 .29 

motivation 
 Baseline perceived -.06 .19 -.04 -.19 .20 -.16 .26 .16 .24 

 competence  
Step 2 .38***  .01 .12 .04 .26** .02   
 Baseline intrinsic .96 .21 .64***  .51 .22 .39* .38 .19 .32* 

 motivation  
 Baseline perceived -.07 .20 -.05 -.24 .20 -.20 .23 .17 .21 

 competence  
 Unaware no choice v. choice -.43 .42 -.13 .21 .44 .07 -.36 .37 -.14 

 Aware no choice v. choice -.29 .43 -.09 -.43 .44 -.15 -.41 .37 -.16 

 Denied choice v. choice -.09 .42 -.03 .11 .44 .04 -.27 .37 -.10 

Step 3 .38***  .00 .13 .00 .26** .00   
 Baseline intrinsic .97 .22 .65***  .52 .22 .39* .39 .19 .33* 

 motivation  
 Baseline perceived -.08 .20 -.06 -.24 .21 -.20 .22 .17 .20 

 competence  
 Unaware no choice v. choice -.39 .48 -.12 .27 .50 .09 -.25 .41 -.10 

 Aware no choice v. choice -.25 .51 -.08 -.36 .52 -.12 -.28 .44 -.11 

 Denied choice v. choice -.05 .51 -.02 .18 .52 .06 -.15 .44 -.06 

 Perceived choice .02 .13 .02 .03 .14 .04 .06 .11 .08 

 
        (Continue) 
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Table 21 
Study 1B Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
(Continued) 
 

 Willingness to Engage Relative Liking  Preference for Challenge
   
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 4 .41***  .03 .14 .01 .26* .00   
 Baseline intrinsic .94 .21 .63***  .50 .23 .38* .39 .19 .33* 

 motivation  
 Baseline perceived -.36 .26 -.27 -.40 .28 -.33 .25 .23 .23 

competence  
 Unaware no choice v. choice -.49 .48 -.15 .22 .50 .08 -.24 .42 -.09 

 Aware no choice v. choice -.41 .51 -.12 -.44 .54 -.15 -.26 .45 -.10 

 Denied choice v. choice -.03 .50 -.01 .19 .52 .07 -.15 .44 -.06 

 Perceived choice -.05 .14 -.05 -.01 .15 -.01 .07 .12 .09 

 Pre-task perceived  .36 .22 .29 .19 .23 .18 -.04 .19 -.04 

competence 

Step 5 .43***  .02 .19 .06 .40*** .14***   
 Baseline intrinsic .91 .21 .61***  .46 .22 .35* .33 .17 .28 

motivation 
 Baseline perceived -.39 .26 -.28 -.43 .27 -.36 .21 .21 .19 

competence  
 Unaware no choice v. choice -.28 .49 -.08 .50 .51 .17 .16 .40 .06 

 Aware no choice v. choice -.25 .51 -.08 -.23 .53 -.08 .04 .42 .01 

 Denied choice v. choice -.01 .49 .00 .23 .51 .08 -.10 .40 -.04 

 Perceived choice -.03 .14 -.03 .02 .14 .03 .11 .11 .13 

(Continue) 
 
 



 

 

 

1
6

8 

  

Table 21 
Study 1B Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
(Continued) 
 

 Willingness to Engage Relative Liking  Preference for Challenge
   
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
 Pre-task perceived  .31 .22 .25 .13 .22 .12 -.13 .18 -.13 

competence 

 Performance .07 .05 .18 .09 .05 .27 .13 .04 .43*** 

Step 6 .48***  .05 .30 .11 .43** .03   
 Baseline intrinsic .86 .22 .58 .52 .23 .40* .28 .19 .24 

motivation 
 Baseline perceived -.25 .27 -.18 -.39 .28 -.33 .28 .23 .26 

competence  
 Unaware no choice v. choice -.30 .52 -.09 .21 .53 .07 .34 .43 .13 

 Aware no choice v. choice -.29 .54 -.09 -.42 .54 -.15 .16 .44 .06 

 Denied choice v. choice .08 .50 .03 .16 .51 .05 .03 .42 .01 

 Perceived choice .00 .14 .00 .04 .14 .05 .12 .11 .16 

 Pre-task perceived  .15 .23 .13 -.05 .24 -.05 -.16 .19 -.17 

competence 

 Performance .07 .05 .17 .09 .05 .27* .13 .04 .42*** 

 Perceived choice x baseline  .09 .15 .08 .34 .15 .39* -.11 .13 -.14 

intrinsic motivation 

 Perceived choice x baseline  .20 .18 .21 .03 .18 .04 .11 .15 -.13 

perceived competence 

 Perceived choice x pre-task  -.19 .15 -.21 -.28 .15 -.34 -.01 .13 -.01 

perceived competence 

Perceived choice x performance  .03 .03 .11 -.01 .04 -.03 .04 .03 .16 
Notes. N = 64.*p < .05, ** p < .01, *** p < .001.  
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Table 22 
Study 2 Means (and Standard Deviations) for Baseline and Manipulation Check 
Variables by Condition  
 
Dependent Variable High   Low    No 

  Self-regulatory Self-regulatory Choice 
 Choice Choice 
 N = 20 N = 20 N = 20  
 

Baseline intrinsic  4.47(1.28) 4.36(.78) 4.60(1.09)  
 motivation 
Baseline perceived  3.87(1.10) 4.14(1.04) 4.11(1.40)  
 competence 
IMI perceived choice  5.55(.95) 5.69(1.01) 5.84(.78)  
Perceived choice 3.60(1.14) 3.65(1.04) 3.60(1.10)  
 of anagrams 
Effort making choices  3.16(1.51) 2.64(.93) 2.90(1.27)  
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Table 23 
Study 2 Means (and Standard Deviations) for Outcome Variables by Condition  

  
Dependent Variable High  Low   No 

  Self-regulatory Self-regulatory Choice 
 Choice Choice 
 N = 20 N = 20 N = 20  
 

Time spent on anagrams  237.25 248.10 207.80 
 in seconds (169.98)  (163.99)  (169.47)  
Performance on anagrams  4.10(1.48) 4.15(1.87) 5.00(1.49)  
Effort  4.76(1.12) 4.84(1.08) 4.80(1.07)  
Value/usefulness 4.06(1.47) 4.06(.99) 4.20(1.35) 
Pressure/tensions 2.87(.98) 2.89(1.21) 3.17(1.40) 
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Table 24 
Study 2 Means (and Standard Deviations) for Perceived Competence and Intrinsic 
Motivation at all Times Points by Condition  
 
Dependent Variable High  Low   No 

  Self-regulatory Self-regulatory Choice 
 Choice Choice 
 N = 20 N = 20 N = 20  
 

Baseline perceived  3.87(1.10) 4.14(1.04) 4.11(1.40)  
 competence 
Pre-task perceived  4.26(1.08) 4.18(.92) 4.19(1.21)  
 competence 
Post-task perceived  3.75(1.43) 3.48(1.18) 3.48(1.09) 
 competence  
Baseline intrinsic  4.47(1.28) 4.36(.78) 4.60(1.09)  
 motivation 
Post-task self-reported 4.65(1.16) 4.49(1.07) 4.77(.82)  
 intrinsic motivation 
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Table 25 
Study 2 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 

  
Dependent Variable Baseline Low  High No  Total 

 Perceived  Self-regulatory Self-regulatory Choice  
 Competence Choice Choice 
 

Time spent on anagrams Low 172.69 236.00 202.30 202.86  
 in seconds  (181.16)  (169.71)  (179.03)  (173.55)  
   N = 13 N = 12 N = 10 N = 35   
  High 357.14 266.25 213.30 270.52  
   (7.56) (164.66) (168.84) (148.90)  
   N = 7 N = 8 N = 10 N = 25  
Performance on anagrams Low 4.00(1.63) 3.75(2.01) 4.70(1.95) 4.11(1.84)  

  N = 13 N = 12 N = 10 N = 35   
 High 4.29(1.25) 4.75(1.58) 5.30(.82) 4.84(1.25)  
  N = 7 N = 8 N = 10 N = 25   

Effort Low 4.46(1.17) 4.70(.92) 4.42(.98) 4.53(1.01)  
  N = 13 N = 12 N = 10 N = 35  
 High 5.31(.82) 5.05(1.32) 5.18(1.07) 5.18(1.06)  
  N = 7 N = 8 N = 10 N = 25  

Value/usefulness Low 3.88(1.35) 3.87(1.07) 3.36(.92) 3.73(1.14)  
  N = 13 N = 12 N = 10 N = 35  
 High 4.39(1.72) 4.36(.84) 5.04(1.19) 4.64(1.26)  
  N = 7 N = 8 N = 10 N = 25   

Pressure/tension Low 3.03(.85) 3.32(1.35) 2.64(1.65) 3.02(1.28)  
  N = 13 N = 12 N = 10 N = 35  
 High 2.57(1.21) 2.25(.56) 3.70(.89) 2.92(1.09)  
  N = 7 N = 8 N = 10 N = 25   

(Continue) 
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Table 25 
Study 2 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 

  
Dependent Variable Baseline Low  High No  Total 

 Perceived  Self-regulatory Self-regulatory Choice  
 Competence Choice Choice 
 

Baseline intrinsic Low 4.16(1.37) 3.93(.65) 3.73(.49) 3.96(.95)  
 motivation  N = 13 N = 12 N = 10 N = 35   

 High 5.04(.94) 5.02(.39) 5.47(.75) 5.21(.73)  
  N = 7 N = 8 N = 10 N = 25   

Post-task self-reported Low 4.41(1.08) 4.14(1.15) 4.26(.56) 4.27(.97)  
 intrinsic motivation  N = 13 N = 12 N = 10 N = 35   

 High 5.10(1.25) 5.00(.72) 5.29(.73) 5.14(.87)  
  N = 7 N = 8 N = 10 N = 25   

Baseline perceived Low 3.32(.86) 3.50(.77) 3.04(1.09) 3.30(.90)  
 competence  N = 13 N = 12 N = 10 N = 35  

 High 4.89(.71) 5.10(.48) 5.18(.64) 5.07(.60)  
  N = 7 N = 8 N = 10 N = 25   

Pre-task perceived Low 3.85(.90) 3.81(.86) 3.40(.84) 3.70(.87)  
 competence  N = 13 N = 12 N = 10 N = 35   

 High 5.02(1.01) 4.75(.72) 4.98(1.00) 4.92(.89)  
  N = 7 N = 8 N = 10 N = 25   

Post-task perceived Low 3.23(1.23) 3.13(.98) 2.85(.68) 3.09(1.00)  
 competence  N = 13 N = 12 N = 10 N = 35   

 High 4.71(1.34) 3.98(1.32) 4.10(1.09) 4.23(1.22)  
  N = 7 N = 8 N = 10 N = 25   
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Table 26 
Study 2 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 

  
Dependent Variable Baseline Low  High No  Total 

 Intrinsic Self-regulatory Self-regulatory Choice  
 Motivation Choice Choice 
 

Time spent on anagrams Low 216.76 245.54 210.72 224.27  
 in seconds  (176.98)  (166.08)  (172.13)  (168.62)  
   N = 17 N = 13 N = 11 N = 41   
  High 353.33 252.86 204.22 245.68  
   (11.55) (173.08) (176.48) (163.26)  
   N = 3 N = 7 N = 9 N = 19 
Performance on anagrams Low 4.12(1.50) 3.85(1.95) 4.82(1.89) 4.22(1.75)  

  N = 17 N = 13 N = 11 N = 41   
 High 4.00(1.73) 4.71(1.70) 5.22(.83) 4.84(1.34)  
  N = 3 N = 7 N = 9 N = 19   

Effort Low 4.60(1.10) 4.69(.88) 4.51(.98) 4.60(.98)  
  N = 17 N = 13 N = 11 N = 41  
 High 5.67(.81) 5.11(1.41) 5.16(1.13) 5.22(1.16)  
  N = 3 N = 7 N = 9 N = 19  

Value/usefulness Low 3.95(1.29) 3.90(1.03) 3.42(.89) 3.79(1.11)  
  N = 17 N = 13 N = 11 N = 41 
 High 4.67(2.52) 4.37(.90) 5.16(1.21) 4.79(1.33)  
  N = 3 N = 7 N = 9 N = 19   

Pressure/tension Low 3.04(.91) 3.22(1.34) 2.67(1.57) 3.00(1.24)  
  N = 17 N = 13 N = 11 N = 41 
 High 1.93(1.01) 2.29(.60) 3.78(.91) 2.94(1.13)  
  N = 3 N = 7 N = 9 N = 19   

 (Continue) 
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Table 26 
Study 2 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 

  
Dependent Variable Baseline Low  High No  Total 

 Intrinsic Self-regulatory Self-regulatory Choice  
 Motivation Choice Choice 
 

Baseline intrinsic Low 4.25(1.22) 4.02(.71) 3.83(.57) 4.07(.93)  
 motivation  N = 17 N = 13 N = 11 N = 41   

 High 5.71(1.00) 5.00(.41) 5.54(.77) 5.37(.72)  
  N = 3 N = 7 N = 9 N = 19   

Post-task self-reported Low 4.45(1.04) 4.23(1.14) 4.29(.54) 4.34(.95)  
 intrinsic motivation  N = 17 N = 13 N = 11 N = 41   

 High 5.76(1.37) 4.96(.77) 5.37(.73) 5.28(.85)  
  N = 3 N = 7 N = 9 N = 19   

Baseline perceived Low 3.58(.88) 3.57(.78) 3.16(1.12) 3.46(.92)  
 competence  N = 17 N = 13 N = 11 N = 41  

 High 5.53(.64) 5.20(.42) 5.27(.62) 5.28(.53)  
  N = 3 N = 7 N = 9 N = 19   

Pre-task perceived Low 4.01(.92) 3.82(.82) 3.50(.86) 3.81(.88)  
 competence  N = 17 N = 13 N = 11 N = 41 

 High 5.67(.88) 4.86(.71) 5.04(1.05) 5.07(.91)  
  N = 3 N = 7 N = 9 N = 19 

Post-task perceived Low 3.48(1.24) 3.19(.97) 2.83(.65) 3.22(1.04)  
 competence  N = 3 N = 13 N = 11 N = 41 

 High 5.28(1.75) 3.98(1.43) 4.26(1.02) 4.32(1.30)  
  N = 17 N = 7 N = 9 N = 19 
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Table 27 
Study 2 Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses 
 
Measure    M (SD) 1 2 3 4 5 6 7 8 9 10  
 
1. Baseline intrinsic motivation 4.48(1.06) __ 
2. Baseline perceived competence  4.04(1.18) .73***  __ 
3. Perceived choice   5.70(.91) .18 .10 __ 
4. Time spent on anagrams  231.05  .19 .16      -.05 __ 
  in seconds   (165.86) 
5. Performance on anagrams  4.42(1.65) .28* .20 .19 .07 __ 
6. Post-task self-reported   4.64(1.02) .72***  .42***  .28* .34**  .39** __ 
  intrinsic motivation    
7. Pre-task perceived competence  4.21(1.06) .69***  .80***   -.04***  .15 .02 .45*** __ 
8. Post-task perceived competence 3.56(1.23) .66***  .57***  .30* .18 .39**  .70***  .61*** __ 
9. Effort    4.80(1.07) .57***  .36**  .16 .09 .12 .62***  .41***  .39**  __ 
10. Pressure/tension 2.98(1.20) .17 -.04 -.38**    -.24   .03     -.17 -.05 -.21 .17 __ 
11. Value/Usefulness   4.11(1.26) .58***  .37**  .25 .18  .06 .68***  .50***  .61*** .53*** .00 
 
Notes. N = 60. *p < .05, ** p < .01, *** p < .001.  
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Table 28  
Study 2 Regression Analyses for Predictors of Pre-Task Perceived Competence  
 

 Pre-task perceived   
 competence   

Predictor  R2  ∆R2 B SE β   
   
Step 1 .67**   .   
 Baseline intrinsic  .22 .11 .22      
  motivation  
 Baseline perceived .58 .10 .64***        
 competence 
Step 2 .68***  .01       
 Baseline intrinsic  .21 .11 .21      

motivation  
 Baseline perceived .60 .10 .66***        
 competence 

Low self-regulatory    .02 .20 .01  
 choice v. no choice       

High self-regulatory    .24 .20 .11  
 choice v. no choice       
Step 3 .69***  .02       
 Baseline intrinsic  .24 .11 .24*      

motivation  
 Baseline perceived .58 .10 .65***        
 competence 

Low self-regulatory    .01 .20 .00  
  choice v. no choice       

High self-regulatory    .19 .20 .09  
  choice v. no choice       

Perceived choice    -.16 .09 -.14      

Step 4 .70***  .01       
 Baseline intrinsic  .25 .12 .25*      

motivation  
 Baseline perceived .58 .10 .65***        
 competence 

Low self-regulatory    .03 .21 .02  
 choice v. no choice       
High self-regulatory    .22 .20 .10  
 choice v. no choice       
 
          (Continue) 
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Table 28  
Study 2 Regression Analyses for Predictors of Pre-Task Perceived Competence 
(Continued) 
 

 Pre-task perceived   
 competence   

Predictor  R2  ∆R2 B SE β   
   

Perceived choice    -.19 .10 -.16       

Perceived choice x baseline   -.09 .14 -.09      

 intrinsic motivation 
Perceived choice x baseline  .01 .13 .01      

 perceived competence 
 

Notes. N = 60. *p < .05, ** p < .01, *** p < .001.  
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Table 29  
Study 2 Regression Analyses for Predictors of Task Performance 
  

 Performance   
Predictor  R2  ∆R2 B SE β  

    
Step 1 .08  .   
 Baseline intrinsic  .44 .29 .28      

motivation  
 Baseline perceived -.01 .26 -.01       
 competence 
Step 2 .13  .05       
 Baseline intrinsic  .41 .29 .27      

motivation  
 Baseline perceived -.01 .26 .00       

competence 
Low self-regulatory    -.75 .51 -.22  
 choice v. no choice       
High self-regulatory    -.85 .51 -.24  
 choice v. no choice       

Step 3 .15  .01       
 Baseline intrinsic  .37 .30 .24      

motivation  
 Baseline perceived .01 .26 .01       
 competence 

Low self-regulatory    -.73 .51 -.21  
 choice v. no choice       
High self-regulatory    -.79 .51 -.23  
 choice v. no choice       
Perceived choice    .22 .24 .12      

Step 4 .21*  .06*       
 Baseline intrinsic  .54 .30 .35      

motivation  
 Baseline perceived .42 .32 .30       

competence 
Low self-regulatory    -.73 .50 -.21  
 choice v. no choice       
High self-regulatory    -.65 .50 -.19  
 choice v. no choice       
Perceived choice    .10 .24 .06       

Pre-task perceived    -.71 .34 -.45* 
 competence       

 
     (Continue) 
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Table 29  
Study 2 Regression Analyses for Predictors of Task Performance (Continued) 
  

 Performance   
Predictor  R2  ∆R2 B SE β  
    

Step 5 .22  .01       
 Baseline intrinsic  .50 .32 .32      

motivation  
 Baseline perceived .39 .34 .28      

competence 
Low self-regulatory    -.82 .54 -.24  
 choice v. no choice       
High self-regulatory    -.67 .52 -.19  
 choice v. no choice       
Perceived choice    .14 .26 .08  
Pre-task perceived    -.65 .37 -.41 
 competence            

Perceived choice x baseline   .09 .38 .06      

 intrinsic motivation 
Perceived choice x baseline  .11 .41 .08      

 perceived competence 
Perceived choice x pre-task  -.26 .38 -.18      

 perceived competence 
 

Notes. N = 60. *p < .05, ** p < .01, *** p < .001.  
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Table 30 
Study 2 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
Step 1 .54***  .04 .45***     
 Baseline intrinsic .84 .13 .88***  22.41 29.74 .14 .61 .17 .52*** 

 motivation  
 Baseline perceived -.19 .11 -.22 8.41 26.66 .06 .20 .15 .19 

competence  
Step 2 .54***  .00 .05 .01 .47*** .02   
 Baseline intrinsic .84 .13 .87***  25.45 30.55 .16 .59 .17 .51*** 

motivation  
 Baseline perceived -.19 .12 -.22 6.73 27.41 .05 .22 .15 .21 

competence  
 Low self-regulatory -.08 .23 -.04 46.10 53.52 .13 .13 .30 .05 

  choice v. no choice 

 High self-regulatory -.06 .23 -.03 34.34 53.14 .10 .40 .29 .16 

  choice v. no choice 

Step 3 .56***  .02 .06 .01 .51*** .04*   
 Baseline intrinsic .81 .13 .84***  28.11 31.15 .18 .54 .17 .46 

motivation  
 Baseline perceived -.18 .12 -.20 5.87 27.64 .04 .24 .15 .23*** 

competence  
 Low self-regulatory -.07 .23 -.03 44.77 53.93 .13 .15 .29 .06 

  choice v. no choice 

         (Continue) 
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Table 30 
Study 2 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
 High self-regulatory -.01 .23 -.01 30.60 53.94 .09 .49 .29 .19 

  choice v. no choice 

 Perceived choice .17 .10 .15 -13.21 24.81 -.07 .29 .13 .21* 

Step 4 .57***  .01 .06 .00 .56*** .05*   
 Baseline intrinsic .77 .14 .80***  29.67 32.72 .19 .43 .17 .37** 

motivation  
 Baseline perceived -.25 .15 -.30 9.66 35.54 .07 -.03 .18 -.03 

competence  
 Low self-regulatory -.07 .23 -.03 44.81 54.42 .13 .15 .28 .06 

  choice v. no choice 

 High self-regulatory -.04 .23 -.02 31.84 54.90 .09 .40 .28 .15 

  choice v. no choice 

 Perceived choice .19 .11 .17 -14.27 25.79 -.08 .36 .13 .27** 

 Pre-task perceived  .14 .16 .14 -6.50 37.73 -.04 .46 .19 .39* 

competence 

Step 5 .61***  .04* .06 .00 .64*** .08***   
 Baseline intrinsic .70 .14 .72***  26.45 33.99 .17 .29 .16 .25 

motivation 
 Baseline perceived -.31 .14 -.36* 7.15 36.40 .05 -.13 .17 -.13 

competence  
  
         (Continue) 
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Table 30 
Study 2 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
 Low self-regulatory .04 .22 .02 49.15 55.96 .14 .33 .26 .13 

  choice v. no choice 

 High self-regulatory .05 .22 .03 35.74 56.23 .10 .56 .26 .22* 

  choice v. no choice 

 Perceived choice .17 .10 .16 -14.88 26.04 -.08 .34 .12 .25** 

 Pre-task perceived  .24 .16 .25 -2.28 39.52 -.02 .63 .18 .54*** 

competence 

 Performance .14 .06 .23* 5.98 15.20 .06 .24 .07 .33*** 

Step 6 .62***  .01 .11 .05 .69*** .04   
 Baseline intrinsic .72 .14 .75***  19.95 35.78 .13 .38 .16 .33* 

motivation 
 Baseline perceived -.35 .15 -.40* .17 38.09 .00 -.18 .17 -.17 

competence  
 Low self-regulatory .10 .24 .05 43.63 60.86 .13 .53 .27 .21 

  choice v. no choice 

 High self-regulatory .08 .23 .04 30.07 58.41 .09 .67 .26 .26* 

  choice v. no choice 

 Perceived choice .16 .11 .15 -9.48 28.29 -.05 .26 .12 .19* 

 Pre-task perceived  .25 .17 .26 7.52 41.77 .05 .60 .18 .51** 

competence 

 Performance .14 .06 .23* 4.78 15.51 .05 .25 .07 .33*** 

           
         (Continue) 
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Table 30 
Study 2 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 
 Perceived choice x baseline  -.13 .19 -.13 29.28 47.93 .19 -.45 .21 -.39* 

intrinsic motivation 

 Perceived choice x baseline  .18 .19 .21 45.65 46.55 .33 .35 .20 .34 

perceived competence 

 Perceived choice x pre-task  -.02 .19 -.02 -67.76 46.24 -.48 .04 .20 .03 

perceived competence 

 Perceived choice x performance  -.01 .09 -.01 -25.64 22.30 -.22 .00 .10 -.01 

  
Notes. N = 60.*p < .05, ** p < .01, *** p < .001.  
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Table 31 
Study 2 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness 
 

 Effort Pressure/Tension  Value/Usefulness     
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   

 
Step 1 .33***  .09 .34***     
 Baseline intrinsic .66 .16 .65***  .49 .21 .43* .78 .19 .65*** 

motivation 
 Baseline perceived -.10 .14 -.11 -.36 .19 -.36 -.11 .17 -.10 

competence  
Step 2 .34***  .01 .10 .01 .34*** .00   
 Baseline intrinsic .68 .17 .67***  .50 .21 .44* .79 .19 .66*** 

 motivation  
 Baseline perceived -.12 .15 -.13 -.38 .19 -.37 -.12 .17 -.11 

competence  
 Low self-regulatory .20 .29 .09 -.15 .38 -.06 .06 .34 .02 

  choice v. no choice 

 High self-regulatory .02 .29 .01 -.33 .37 -.13 -.07 .34 -.03 

  choice v. no choice 

Step 3 .34***  .00 .30*** .20*** .36*** .02   
 Baseline intrinsic .67 .17 .66***  .62 .19 .55**  .75 .20 .63*** 

motivation  
 Baseline perceived -.11 .15 -.13 -.42 .17 -.41* -.11 .17 -.10 

competence  
 Low self-regulatory .21 .29 .09 -.21 .34 -.08 .08 .34 .03 

  choice v. no choice 

 
(Continue) 
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Table 31 
Study 2 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension  Value/Usefulness     
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   

 
 High self-regulatory .04 .29 .02 -.50 .34 -.20 -.01 .34 -.01 

  choice v. no choice 

 Perceived choice .07 .13 .06 -.60 .15 -.46***  .21 .16 .15 

Step 4 .35***  .01 .34*** .04 .44*** .08**   
 Baseline intrinsic .62 .18 .61***  .72 .20 .63***  .60 .19 .50** 

motivation  
 Baseline perceived -.24 .19 -.26 -.18 .21 -.17 -.47 .21 -.44* 

competence  
 Low self-regulatory .21 .29 .09 -.21 .33 -.08 .07 .32 .03 

  choice v. no choice 

 High self-regulatory .00 .29 .00 -.42 .33 -.17 -.13 .32 -.05 

  choice v. no choice 

 Perceived choice .10 .14 .08 -.67 .16 -.51***  .31 .15 .22* 

 Pre-task perceived  .21 .20 .21 -.41 .23 -.36 .62 .22 .52** 

competence 

Step 5 .35***  .00 .34** .00 .45*** .00   
 Baseline intrinsic .62 .18 .61***  .74 .21 .65***  .63 .20 .53** 

motivation 
 Baseline perceived -.23 .20 -.26 -.16 .22 -.16 -.45 .21 -.42* 

competence  
 Low self-regulatory .20 .30 .09 -.24 .34 -.10 .04 .33 .01 

  choice v. no choice 

  
         (Continue) 
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Table 31 
Study 2 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension  Value/Usefulness     
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   

 
 High self-regulatory -.01 .30 .00 -.44 .34 -.18 -.16 .33 -.06 

  choice v. no choice 

 Perceived choice .10 .14 .09 -.67 .16 -.51***  .31 .15 .22* 

 Pre-task perceived  .20 .21 .20 -.44 .24 -.39 .58 .23 .49* 

 competence 

 Performance -.01 .08 -.01 -.04 .09 -.05 -.05 .09 -.06 

Step 6 .38**  .03 .40** .06 .52*** .07   
 Baseline intrinsic .60 .19 .59**  .71 .21 .63***  .71 .20 .60*** 

motivation 
 Baseline perceived -.27 .21 -.30 -.21 .23 -.21 -.51 .21 -.48* 

competence  
 Low self-regulatory .15 .33 .07 -.42 .36 -.17 .15 .34 .06 

  choice v. no choice 

 High self-regulatory -.04 .32 -.02 -.45 .34 -.18 -.01 .33 -.01 

  choice v. no choice 

 Perceived choice .15 .15 .13 -.60 .17 -.46***  .24 .16 .17 

 Pre-task perceived  .26 .23 .26 -.34 .25 -.30 .59 .23 .49* 

 competence 

 Performance -.01 .08 -.01 -.06 .09 -.08 -.06 .09 -.07 

 Perceived choice x baseline  .07 .26 .07 -.04 .28 -.03 -.52 .27 -.44 

intrinsic motivation 

 
         (Continue) 
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Table 31 
Study 2 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 
 

 Effort Pressure/Tension  Value/Usefulness     
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   

 
 Perceived choice x baseline  .06 .25 .07 .10 .27 .10 .47 .26 .45 

perceived competence 

 Perceived choice x pre-task  -.02 .25 -.02 -.18 .27 -.17 -.22 .26 -.20 

perceived competence 

Perceived choice x performance  .05 .12 .07 .20 .13 .24 .06 .13 .07 

  
Notes. N = 60.*p < .05, ** p < .01, *** p < .001.  
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Table 32 
Study 3 Means (and Standard Deviations) for Baseline and Manipulation Check 
Variables by Condition  

  
Dependent Variable  Excessive  Moderate  Single  No 

  Choice Choice  Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 

Baseline intrinsic   5.11(.70) 4.99(.62) 4.34(1.30) 5.22(.97) 
 motivation 
Baseline perceived   4.53(1.05) 4.54(.85) 3.52(1.17) 4.52(1.23) 
 competence 
IMI perceived choice   5.58(.93) 5.22(.81) 5.16(1.00 5.04(1.05) 
Perceived choice  4.84(.95) 4.08(.98) 3.86(.90) 3.06(1.09) 
 of questions 
Effort making choices  2.66(.81) 2.89(1.02) 3.14(.87)  
Average time spent  3628.26 5065.12 6586.85  
 making choices  (876.38)  (1696.44)  (2327.29) 
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Table 33 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition  

  
Dependent Variable  Excessive Moderate  Single  No 

  Choice Choice  Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 

Time spent on game  254.50 236.95 193.85 219.20 
 in seconds  (165.67)  (157.98)  (180.33)  (151.89) 
Performance on game  12.63(4.02) 12.37(4.12) 12.51(4.34) 12.79(5.19) 
Effort   3.89(1.34) 4.32(1.29) 3.91(.99) 4.10(1.23) 
Value/usefulness  4.52(1.10) 4.07(1.09) 4.04(.95) 4.05(.94) 
Pressure/tension  2.42(1.17) 2.58(.93) 2.52(.82) 2.37(.73) 
Willingness to engage  5.12(1.22) 4.95(.99) 4.67(1.49) 4.62(1.27) 
Relative liking  4.20(1.24) 3.65(1.04) 3.75(1.29) 4.15(.93) 
Preference for challenge  3.80(.89) 3.75(.72) 3.50(.95) 3.75(.72) 
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Table 34 
Study 3 Means (and Standard Deviations) for Perceived Competence and Intrinsic 
Motivation at all Times Points by Condition  

  
Dependent Variable  Excessive Moderate  Single  No 

  Choice Choice  Choice Choice 
  N = 20 N = 20 N = 20 N = 20 
 

Baseline perceived   4.53(1.05) 4.54(.85) 3.52(1.17) 4.53(1.26) 
 competence      
Pre-task perceived   4.34(1.03) 4.62(.82) 3.57(1.04) 4.41(1.07) 
 competence 
Post-task perceived   3.57(1.10) 3.41(1.02) 3.01(.94) 3.62(1.43) 
 competence 
Baseline intrinsic   5.11(.70) 4.99(.62) 4.34(1.30) 5.22(.97) 
 motivation 
Post-task self-reported  5.01(.81) 4.79(.74) 4.51(1.15) 4.64(.91) 

intrinsic motivation 
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Table 35 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 

  
Dependent Variable Baseline Excessive Moderate Single  No Total 

 Perceived  Choice Choice  Choice Choice 
 Competence  

 
Time spent on game Low 231.25 290.60 209.82 209.44  232.00 
 in seconds  (178.36)  (107.26)  (181.12)  (148.63) (158.12) 
   N = 8 N = 10 N = 17 N = 8  N = 44 
  High 270.00 183.30 103.33 227.18  218.94 
   (162.82) (186.52) (178.98) (161.27) (170.18) 
   N = 12 N = 10 N = 3 N = 8  N = 36 
Performance on game Low 11.96(5.25) 12.46(4.86) 12.28(3.97) 11.48(4.62) 12.10(4.20) 

  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 13.08(3.14) 12.27(4.54) 13.85(7.05) 13.86(5.60) 13.16(4.54) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Effort  Low 3.83(1.52) 4.36(1.59) 3.76(.95) 3.60(.94) 3.88(1.21) 
  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 3.93(1.28) 4.28(.99) 4.73(1.01) 4.51(1.33) 4.27(1.19) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Value/usefulness Low 4.23(.98) 4.16(1.24) 4.08(.99) 3.65(.95) 4.04(1.02) 
  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 4.71(1.17) 3.99(.97) 3.81(.79) 4.38(.83) 4.33(1.01) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Pressure/tension Low 2.35(1.37) 2.68(.81) 2.53(.87) 2.18(.74) 2.46(.92) 
  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 2.47(1.07) 2.48(1.07) 2.47(.61) 2.53(.61) 2.49(.91) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

(Continue) 
Table 35 



 

 

 

1
9

3 

  

Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 

  
Dependent Variable Baseline Excessive Moderate Single  No Total 

 Perceived  Choice Choice  Choice Choice 
 Competence  

 
Willingness to engage Low 4.58(1.47) 5.23(.97) 4.82(1.57) 4.30(1.62) 4.77(1.43) 

  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 5.47(.93) 4.67(.97) 3.78(.19) 4.88(.89) 4.93(.99) 
  N = 12 N = 10 N = 3 N = 1  N = 36 

Relative liking Low 3.63(1.19) 3.90(.99) 3.71(1.36) 3.67(.71) 3.73(1.11) 
  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 4.58(1.17) 3.40(1.08) 4.00(1.00) 4.55(.93) 4.19(1.14) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Preference for challenge Low 3.38(1.19) 3.80(.42) 3.59(.94) 3.56(.73) 3.59(.84) 
  N = 8 N = 10 N = 17 N = 9  N = 44 
 High 4.08(.52) 3.70(.95) 3.00(1.00) 3.91(.70) 3.83(.78) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Baseline self-reported Low 4.79(.74) 4.76(.62) 4.16(1.32) 4.37(.55) 4.45(.98) 
 intrinsic motivation  N = 8 N = 10 N = 17 N = 9  N = 44 

 High 5.32(.62) 5.21(.63) 5.38(.50) 5.92(.58) 5.48(.63) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

Post-task self-reported Low 4.63(.82) 4.86(.74) 4.53(1.25) 4.14(.96) 4.54(1.02) 
 intrinsic motivation  N = 8 N = 10 N = 17 N = 9  N = 44 

 High 5.27(.73) 4.71(.77) 4.43(.29) 5.05(.66) 4.98(.72) 
  N = 12 N = 10 N = 3 N = 11  N = 36 

 
        (Continue) 
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Table 35 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Perceived Competence 
(Continued) 

  
Dependent Variable Baseline Excessive Moderate Single  No Total 

 Perceived  Choice Choice  Choice Choice 
 Competence  

 
Baseline perceived Low 3.48(.65) 3.86(.41) 3.24(1.00) 3.36(.49) 3.45(.76) 
 competence  N = 8 N = 10 N = 17 N = 9  N = 44 

 High 5.23(.54) 5.22(.58) 5.13(.70) 5.58(.61) 5.32(.58) 
  N = 12 N = 10 N = 3 N = 10  N = 35 

Pre-task perceived Low 3.29(.58) 4.12(.53) 3.32(.89) 3.61(.75) 3.55(.79) 
 competence  N = 8 N = 7 N = 17 N = 8  N = 44 

 High 5.04(.54) 5.12(.76) 5.00(.60) 5.13(.76) 5.09(.65) 
  N = 12 N = 9 N = 3 N = 8  N = 35 

Post-task perceived Low 2.58(1.38) 3.02(.71) 2.83(.87) 3.09(1.14) 2.88(.92) 
 competence  N = 8 N = 10 N = 17 N = 9  N = 44 

 High 4.22(.48) 3.80(1.16) 4.00(.73) 4.07(1.55) 4.04(1.06) 
  N = 12 N = 10 N = 3 N = 10  N = 35 
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Table 36 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 

  
Dependent Variable Baseline Excessive Moderate  Single  No Total 

 Intrinsic   Choice Choice  Choice Choice 
 Motivation  
 

Time spent on game Low 280.77 265.73 198.17 207.00  235.98 
 in seconds  (151.02)  (140.82)  (182.54)  (146.70) (158.37) 
   N = 7 N = 15 N = 18 N = 12  N = 58 
  High 205.71 150.60 155.00 237.50  200.14 
   (192.43) (191.63) (219.20) (167.82) (174.85) 
   N = 13 N = 5 N = 2 N = 8  N = 22 
Performance on game Low 12.20(4.28) 11.79(4.53) 12.44(3.91) 11.00(5.38) 11.92(4.40) 

  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 13.43(3.68) 14.10(1.92) 13.20(9.84) 15.48(3.72) 14.30(3.83) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Effort  Low 3.94(1.47) 4.25(1.41) 3.81(.94) 3.63(.84) 3.92(1.18) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 3.80(1.18) 4.52(.92) 4.80(1.41) 4.80(1.43) 4.42(1.24) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Value/usefulness Low 4.44(.98) 4.08(1.09) 4.03(.98) 3.83(.96) 4.09(1.00) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 4.67(1.36) 4.06(1.21) 4.07(.91) 4.38(.85) 4.37(1.08) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

        
        (Continue) 
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Table 36 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 

  
Dependent Variable Baseline Excessive Moderate  Single  No Total 

 Intrinsic   Choice Choice  Choice Choice 
 Motivation  
 

Pressure/tension Low 2.48(1.33) 2.83(.77) 2.53(.84) 2.15(.66) 2.52(.93) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 2.31(.87) 1.84(1.05) 2.40(.85) 2.70(.76) 2.35(.87) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Willingness to engage Low 4.92(1.27) 5.02(1.09) 4.78(1.53) 4.44(1.41) 4.80(1.33) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 5.48(1.12) 4.73(.64) 3.67(.00) 4.88(1.05) 4.92(1.03) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Relative liking Low 4.00(1.16) 3.60(1.12) 3.67(1.33) 3.75(.62) 3.74(1.10) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 4.57(1.40) 3.80(.84) 4.50(.71) 4.75(1.04) 4.45(1.10) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Preference for challenge Low 3.69(1.03) 3.80(.78) 3.56(.92) 3.50(.67) 3.64(.85) 
  N = 13 N = 15 N = 18 N = 12  N = 58 
 High 4.00(.58) 3.60(.55) 3.00(1.41) 4.13(.64) 3.86(.71) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Baseline self-reported Low 4.96(.73) 4.88(.64) 4.25(1.34) 4.74(.89) 4.67(.99) 
 intrinsic motivation  N = 13 N = 15 N = 18 N = 12  N = 58 

 High 5.39(.60) 5.31(.44) 5.14(.40) 5.95(.54) 5.55(.59) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

        (Continue) 
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Table 36 
Study 3 Means (and Standard Deviations) for Outcome Variables by Condition and Level of Baseline Intrinsic Motivation 
(Continued) 

  
Dependent Variable Baseline Excessive Moderate  Single  No Total 

 Intrinsic   Choice Choice  Choice Choice 
 Motivation  
 

Post-task self-reported Low 4.87(.76) 4.84(.81) 4.54(1.21) 4.39(.97) 4.66(.97) 
 intrinsic motivation  N = 13 N = 15 N = 18 N = 12  N = 58 

 High 5.29(.89) 4.63(.54) 4.29(.20) 5.02(.71) 4.95(.75) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Baseline perceived Low 3.95(.81) 4.15(.54) 3.30(1.01) 3.62(.73) 3.73(.86) 
 competence  N = 13 N = 15 N = 18 N = 11  N = 57 

 High 5.60(.37) 5.72(.30) 5.50(.42) 5.78(.51) 5.68 (.40) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Pre-task perceived Low 3.76(.77) 4.22(.46) 3.37(.90) 3.67(.69) 3.74(.79) 
 competence  N = 13 N = 15 N = 18 N = 11  N = 57 

 High 5.42(.23) 5.80(.36) 5.33(.24) 5.44(.46) 5.51(.38) 
  N = 7 N = 5 N = 2 N = 8  N = 22 

Post-task perceived Low 3.14(1.12) 3.17(.87) 2.85(.85) 3.08(1.02) 3.04(.94) 
 competence  N = 13 N = 15 N = 18 N = 11  N = 57 

 High 4.36(.49) 4.13(1.19) 4.42(.12) 4.33 (1.64) 4.30(1.11) 
  N = 7 N = 5 N = 2 N = 8  N = 22 
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Table 37 
Study 3 Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses 
 
Measure M (SD) 1 2 3 4 5 6 7 8 9 10  

 
1. Baseline intrinsic motivation 4.91(.98) __ 
2. Baseline perceived competence  4.28(1.15) .72***  __ 
3. Perceived choice of questions 3.96(1.15) .10 .07 __ 
4. Time spent on game  226.13  .17 .11 .06 __ 
 in seconds (162.74) 
5. Performance on game  12.57(4.36) .19 .29**  .04 .01 __ 
6. Post-task self-reported   4.74(.92) .61***  .38***  .40***  .25* .20 __ 
 intrinsic motivation    
7. Pre-task perceived competence  4.23(1.06) .61***  .87***  .07 .08 .25* .33** __ 
8. Post-task perceived competence 3.39(1.13) .43***  .59***  .19      -.05 .42***  .42***  .63*** __ 
9. Effort    4.06(1.21) .37***  .26* .14 .02 .12 .51***  .31**  .33**  __ 
10. Pressure/tension 2.47(.91) -.11 -.11   .06   .08 -.11 -.14 -.08 -.18 .01 __ 
11. Value/Usefulness   4.17(1.02) .36***  .20 .30**  .39***   -.08 .65***  .24* .19 .44***    .03 
12. Willingness to engage  4.84(1.25)  .45***  .22 .25* .48***  .16 .73***  .22* .32** .28*     -.14 
13. Relative liking   3.94(1.14)  .42***  .38***  .26* .27* .26* .66***  .35**  .44*** .37***  -.11 
14. Preference for challenge  3.70(.82)  .27* .30**  .33**  .05 .47***  .27* .23* .48*** .17        .04 

 
      (Continue) 
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Table 37 
Study 3 Means, Standard Deviations, and Bivariate Correlations among Variables used in Regression Analyses (Continued) 
 
Measure 11 12 13 
   
12. Willingness to engage  .62***  __ 
13. Relative liking   .50*** .53*** __ 
14. Preference for challenge  .16 .39*** .55***  
 
Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 38  
Study 3 Regression Analyses for Predictors of Pre-Task Perceived Competence 
  

 Pre-task perceived   
 competence   

Predictor  R2  ∆R2 B SE β  
    
Step 1 .76**   .   
 Baseline intrinsic  -.04 .09 -.04      

motivation  
 Baseline perceived .82 .07 .90***        

competence 
Step 2 .77***  .01       
 Baseline intrinsic  -.04 .09 -.04      

motivation  
 Baseline perceived .80 .08 .88***        

competence 
Excessive choice v. no choice  -.08 .17 -.03        
Moderate choice v. no choice  .18 .17 .08        
Single choice v. no choice  -.07 .18 -.03     

Step 3 .78***  .00       
 Baseline intrinsic  -.04 .09 -.04      

motivation  
 Baseline perceived .81 .08 .88***        

competence 
Excessive choice v. no choice  -.14 .20 -.06        
Moderate choice v. no choice  .15 .18 .06        
Single choice v. no choice  -.10 .19 -.04     

Perceived choice    .04 .06 .04      

Step 4 .78***  .00       
 Baseline intrinsic  -.01 .09 -.01      

motivation  
 Baseline perceived .81 .08 .89***        

competence 
Excessive choice v. no choice  -.23 .21 -.09        
Moderate choice v. no choice  .11 .18 .05        
Single choice v. no choice  -.17 .20 -.07     

Perceived choice    .06 .06 .06       

Perceived choice x baseline   .05 .07 .06      

 intrinsic motivation 
Perceived choice x baseline  .03 .07 .03      

 perceived competence 
 

Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 39  
Study 3 Regression Analyses for Predictors of Task Performance  
 

 Performance   
Predictor  R2  ∆R2 B SE β  
    
Step 1 .10*  .   
 Baseline intrinsic  -.10 .66 -.02      

motivation  
 Baseline perceived 1.16 .56 .32*       

competence 
Step 2 .11  .02       
 Baseline intrinsic  -.12 .68 -.03      

motivation  
 Baseline perceived 1.31 .58 .37*       

competence 
Excessive choice v. no choice  -.85 1.30 -.09        
Moderate choice v. no choice  -1.14 1.30 -.12        
Single choice v. no choice  .26 1.38 .03     

Step 3 .12  .00       
 Baseline intrinsic  -.16 .69 -.04      

motivation  
 Baseline perceived 1.32 .59 .37*       

competence 
Excessive choice v. no choice  -1.23 1.57 -.13        
Moderate choice v. no choice  -1.37 1.41 -.15        
Single choice v. no choice  .07 1.45 .01     

Perceived choice    .21 .48 .06      

Step 4 .12  .00       
 Baseline intrinsic  -.17 .69 -.04      

motivation  
 Baseline perceived 1.50 .95 .42       
 competence 

Excessive choice v. no choice  -1.26 1.58 -.13        
Moderate choice v. no choice  -1.34 1.42 -.14        
Single choice v. no choice  .04 1.47 .00     

Perceived choice    .22 .49 .06      

Pre-task perceived    -.22 .92 -.06  
 competence          

 
     (Continue) 
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Table 39  
Study 3 Regression Analyses for Predictors of Task Performance (Continued) 
 

 Performance   
Predictor  R2  ∆R2 B SE β  
    
Step 5 .18  .06       
 Baseline intrinsic  -.42 .73 -.10      

motivation  
 Baseline perceived 1.62 .96 .45       

competence 
Excessive choice v. no choice  -.78 1.67 -.08        
Moderate choice v. no choice  -1.14 1.42 -.12        
Single choice v. no choice  .82 1.52 .09     

Perceived choice    -.06 .50 -.02      

Pre-task perceived    -.37 .94 -.09  
 competence          

Perceived choice x baseline   -.82 .56 -.26      

 intrinsic motivation 
Perceived choice x baseline  1.28 .96 .40      

 perceived competence 
Perceived choice x pre-task  -1.38 .85 .40      

 perceived competence 
 

Notes. N = 80. *p < .05, ** p < .01, *** p < .001.  
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Table 40  
Study 3 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

Step 1 .38***  .03 .35***     
 Baseline intrinsic .65 .12 .70***  31.62 26.63 .19 .01 .15 .00 

motivation  
 Baseline perceived -.09 .10 -.12 -3.37 22.64 -.02 .58 .13 .59*** 

 competence  
Step 2 .42***  .04 .04 .01 .36*** .01   
 Baseline intrinsic .68 .12 .73***  30.67 27.40 .19 .00 .16 .00 

motivation  
 Baseline perceived -.09 .11 -.12 -7.27 23.61 -.05 .60 .14 .61*** 

competence  
 Excessive choice v. no choice .46 .24 .22 27.42 52.56 .07 -.04 .30 -.02 

 Moderate choice v. no choice .32 .24 .15 13.67 52.90 .04 -.21 .30 -.08 

 Single choice v. no choice .39 .25 .18 -17.13 55.84 -.05 .00 .32 .00 

Step 3 .50***  .09*** .04 .00 .39*** .04*   
 Baseline intrinsic .62 .12 .66***  30.76 27.88 .19 -.05 .16 -.04 

motivation  
 Baseline perceived -.07 .10 -.09 -7.30 23.82 -.05 .61 .13 .63*** 

competence  
 Excessive choice v. no choice -.05 .27 -.02 28.20 63.63 .08 -.45 .36 -.17 

 Moderate choice v. no choice .01 .24 .01 14.13 57.23 .04 -.45 .32 -.17 

 Single choice v. no choice .13 .24 .06 -16.73 59.04 -.05 -.21 .33 -.08 

 Perceived choice .28 .08 .36***  -.43 19.53 .00 .23 .11 .23* 

(Continue) 
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Table 40  
Study 3 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

Step 4 .50**  .00 .04 .00 .45*** .05*   
 Baseline intrinsic .62 .12 .66***  30.15 28.10 .18 -.03 .15 -.02 

motivation  
 Baseline perceived -.08 .16 -.10 3.68 38.55 .03 .20 .21 .20 

competence  
 Excessive choice v. no choice -.05 .27 -.02 26.25 64.25 .07 -.38 .34 -.14 

 Moderate choice v. no choice .01 .24 .01 16.12 57.84 .04 -.52 .31 -.20 

 Single choice v. no choice .13 .25 .06 -18.14 59.53 -.05 -.16 .32 -.06 

 Perceived choice .28 .08 .36***  .06 19.69 .00 .21 .11 .21 

 Pre-task perceived  .01 .16 .01 -13.63 37.49 -.09 .51 .20 .48* 

competence 

Step 5 .51***  .01 .05 .01 .51*** .07**   
 Baseline intrinsic .63 .12 .67***  29.66 28.24 .18 -.02 .14 -.01 

motivation 
 Baseline perceived -.12 .16 -.15 8.00 39.41 .06 .09 .20 .09 

competence  
 Excessive choice v. no choice -.02 .27 -.01 22.60 64.83 .06 -.28 .33 -.11 

 Moderate choice v. no choice .05 .24 .02 12.26 58.46 .03 -.42 .29 -.16 

 Single choice v. no choice .13 .24 .06 -18.02 59.80 -.05 -.16 .30 -.06 

 Perceived choice .28 .08 .35***  .70 19.81 .01 .19 .10 .19 

  
         (Continue) 
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Table 40  
Study 3 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

 Pre-task perceived  .01 .15 .02 -14.27 37.68 -.09 .53 .19 .49** 

competence 

 Performance .03 .02 .11 -2.88 4.84 -.07 .08 .02 .28** 

Step 6 .59***  .07* .06 .01 .59*** .08*   
 Baseline intrinsic .51 .12 .54***  35.03 31.14 .21 -.12 .14 -.10 

motivation 
 Baseline perceived -.13 .16 -.16 2.94 41.73 .02 .06 .19 .06 

competence  
 Excessive choice v. no choice .23 .27 .11 13.11 71.43 .04 -.05 .33 -.02 

 Moderate choice v. no choice .14 .23 .07 8.54 60.50 .02 -.32 .28 -.12 

 Single choice v. no choice .33 .24 .16 -28.29 64.51 -.08 -.06 .30 -.02 

 Perceived choice .26 .08 .33**  2.46 21.29 .02 .23 .10 .23* 

 Pre-task perceived  .04 .15 .04 -9.51 40.07 -.06 .55 .19 .51** 

competence 

 Performance .02 .02 .09 -2.24 5.15 -.06 .08 .02 .31*** 

 Perceived choice x baseline  -.15 .09 -.21 2.51 24.74 .02 .05 .12 .06 

intrinsic motivation 

 Perceived choice x baseline  -.08 .16 -.11 -7.64 42.66 -.06 -.35 .20 -.40 

perceived competence 

  
         (Continue) 
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Table 40  
Study 3 Regression Analyses for Predictors of Intrinsic Motivation, Time Spent on the Task, and Post-Task Perceived 
Competence (Continued) 
 

 Post-task self-reported Time spent on anagrams  Post-task perceived  
 intrinsic motivation   competence   

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β   
 

 Perceived choice x pre-task  -.16 .15 -.21 10.89 39.60 .08 .42 .18 .45* 

perceived competence 

 Perceived choice x performance  -.04 .02 -.23* 2.89 4.64 .09 -.07 .02 -.32*** 

  
Notes. N = 80.*p < .05, ** p < .01, *** p < .001.  
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Table 41 
Study 3 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness 

 
 Effort Pressure/Tension  Value/Usefulness     

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  

Step 1 .14**  .01 .13**     
 Baseline intrinsic .46 .19 .37* -.06 .15 -.06 .46 .16 .44** 

motivation 
 Baseline perceived .00 .16 .00 -.05 .13 -.06 -.11 .14 -.12 

competence  
Step 2 .16* .02 .02 .01 .18* .04   
 Baseline intrinsic .49 .19 .39* -.05 .16 -.05 .48 .16 .46** 

motivation  
 Baseline perceived .00 .17 .00 -.06 .14 -.08 -.11 .14 -.12 

competence  
 Excessive choice v. no choice -.20 .37 -.07 .05 .30 .02 .58 .31 .25 

 Moderate choice v. no choice .29 .37 .10 .20 .30 .10 .19 .31 .08 

 Single choice v. no choice .19 .39 .07 .05 .32 .02 .35 .33 .15 

Step 3 .18* .02 .03 .01 .21** .04   
 Baseline intrinsic .45 .19 .36* -.06 .16 -.06 .43 .16 .42** 

motivation  
 Baseline perceived .02 .17 .01 -.06 .14 -.07 -.09 .14 -.10 

competence  
 Excessive choice v. no choice -.55 .44 -.20 -.08 .36 -.04 .20 .37 .09 

 Moderate choice v. no choice .08 .40 .03 .13 .33 .06 -.04 .33 -.02 

 Single choice v. no choice .02 .41 .01 -.01 .34 -.01 .16 .34 .07 

 Perceived choice .19 .14 .18 .07 .11 .09 .21 .11 .23 

 
        (Continue) 
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Table 41 
Study 3 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 

 
 Effort Pressure/Tension  Value/Usefulness     

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  

Step 4 .20* .02 .03 .00 .25** .03   
 Baseline intrinsic .46 .19 .38* -.06 .16 -.06 .45 .16 .43** 

motivation  
 Baseline perceived -.26 .26 -.25 -.07 .22 -.08 -.38 .22 -.43 

competence  
 Excessive choice v. no choice -.50 .44 -.18 -.08 .37 -.04 .26 .36 .11 

 Moderate choice v. no choice .03 .40 .01 .13 .33 .06 -.09 .33 -.04 

 Single choice v. no choice .05 .41 .02 -.01 .34 -.01 .20 .34 .08 

 Perceived choice .18 .14 .17 .07 .11 .09 .19 .11 .22 

 Pre-task perceived  .35 .26 .30 .01 .22 .01 .36 .21 .37 

competence 

Step 5 .20* .00 .03 .01 .26** .01   
 Baseline intrinsic .46 .19 .38* -.06 .16 -.07 .45 .16 .43** 

motivation 
 Baseline perceived -.27 .27 -.26 -.03 .23 -.04 -.34 .22 -.39 

competence  
 Excessive choice v. no choice -.49 .45 -.18 -.10 .37 -.05 .22 .36 .09 

 Moderate choice v. no choice .04 .40 .02 .10 .33 .05 -.12 .33 -.05 

 Single choice v. no choice .05 .41 .02 -.01 .34 -.01 .20 .34 .09 

 Perceived choice .18 .14 .17 .07 .11 .09 .20 .11 .23 

 Pre-task perceived  .35 .26 .30 .01 .22 .01 .36 .21 .37 

competence 

 Performance .01 .03 .02 -.02 .03 -.10 -.03 .03 -.11 

        (Continue) 
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Table 41 
Study 3 Regression Analyses for Predictors of Effort, Pressure/Tension, and Value/Usefulness (Continued) 

 
 Effort Pressure/Tension  Value/Usefulness     

Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  
  

Step 6 .23 .03 .05 .02 .30* .04   
 Baseline intrinsic .38 .21 .31 -.04 .18 -.04 .37 .17 .36* 

motivation 
 Baseline perceived -.31 .28 -.30 .03 .24 .03 -.33 .23 -.38 

competence  
 Excessive choice v. no choice -.28 .49 -.10 -.17 .41 -.08 .35 .39 .15 

 Moderate choice v. no choice .12 .41 .04 .08 .35 .04 -.07 .33 -.03 

 Single choice v. no choice .13 .44 .05 -.03 .37 -.02 .34 .35 .15 

 Perceived choice .17 .15 .16 .08 .12 .11 .19 .12 .22 

 Pre-task perceived  .38 .27 .33 -.05 .23 -.06 .36 .22 .37 

competence 

 Performance .01 .04 .03 -.02 .03 -.11 -.03 .03 -.13 

 Perceived choice x baseline  .10 .17 .11 .02 .14 .03 -.17 .14 -.21 

intrinsic motivation 

 Perceived choice x baseline  -.33 .29 -.35 .14 .24 .20 .06 .23 .08 

perceived competence 

 Perceived choice x pre-task  .18 .27 .18 -.12 .23 -.16 .08 .22 .10 

perceived competence 

Perceived choice x performance  -.03 .03 -.11 -.01 .03 -.07 -.03 .03 -.15 

  
Notes. N = 80.*p < .05, ** p < .01, *** p < .001.  
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Table 42 
Study 3 Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
 

 Willingness to Engage Relative Liking  Preference for Challenge  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
Step 1 .23***  .19***  .10*    
 Baseline intrinsic .78 .18 .62***  .35 .17 .30* .09 .13 .11 

 motivation 
 Baseline perceived -.24 .16 -.23 .16 .15 .16 .16 .11 .22 

 competence  
Step 2 .27***  .04 .22** .03 .10 .00   
 Baseline intrinsic .83 .19 .65***  .33 .18 .29 .09 .14 .10 

motivation  
 Baseline perceived -.25 .16 -.23 .20 .15 .20 .15 .12 .22 

competence  
 Excessive choice v. no choice .62 .36 .22 .08 .34 .03 .02 .26 .01 

 Moderate choice v. no choice .55 .36 .19 -.43 .34 -.16 -.02 .26 -.01 

 Single choice v. no choice .55 .38 .19 .09 .36 .03 -.06 .27 -.03 

Step 3 .28***  .01 .29*** .07* .22** .12***   
 Baseline intrinsic .80 .19 .63***  .27 .17 .23 .02 .13 .03 

motivation  
 Baseline perceived -.24 .16 -.22 .22 .15 .22 .17 .11 .24 

competence  
 Excessive choice v. no choice .34 .43 .12 -.48 .39 -.18 -.53 .29 -.28 

 Moderate choice v. no choice .39 .38 .14 -.76 .35 -.29 -.34 .26 -.18 

 Single choice v. no choice .40 .40 .14 -.20 .36 -.08 -.34 .27 -.18 

 Perceived choice .16 .13 .14 .31 .12 .31* .30 .09 .43*** 

 
(Continue) 
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Table 42 
Study 3 Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
(Continued) 
 

 Willingness to Engage Relative Liking  Preference for Challenge  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
Step 4 .29***  .01 .29*** .01 .23** .01   
 Baseline intrinsic .80 .19 .63***  .28 .17 .24 .02 .13 .02 

 motivation  
 Baseline perceived -.41 .26 -.38 .07 .24 .07 .29 .18 .40 

competence  
 Excessive choice v. no choice .37 .43 .13 -.45 .39 -.17 -.55 .29 -.29 

 Moderate choice v. no choice .36 .39 .12 -.79 .35 -.30 -.32 .26 -.17 

 Single choice v. no choice .43 .40 .15 -.18 .36 -.07 -.35 .27 -.19 

 Perceived choice .15 .13 .14 .30 .12 .31* .31 .09 .43*** 

 Pre-task perceived  .21 .25 .18 .19 .23 .17 -.14 .17 -.18 

competence 

Step 5 .31***  .02 .31*** .02 .37*** .14***   
 Baseline intrinsic .81 .19 .64***  .29 .17 .25 .03 .12 .04 

 motivation 
 Baseline perceived -.47 .26 -.44 .01 .24 .01 .17 .16 .24 

competence  
 Excessive choice v. no choice .42 .43 .15 -.40 .39 -.15 -.45 .27 -.24 

 Moderate choice v. no choice .41 .39 .14 -.73 .35 -.28 -.22 .24 -.12 

 Single choice v. no choice .43 .40 .15 -.18 .36 -.07 -.36 .25 -.19 

 Perceived choice .14 .13 .13 .29 .12 .30* .29 .08 .41*** 

 
 (Continue) 
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Table 42 
Study 3 Regression Analyses for Predictors of Willingness to Engage, Relative Liking, and Preference for Challenge 
(Continued) 
 

 Willingness to Engage Relative Liking  Preference for Challenge  
Predictor  R2  ∆R2 B SE β  R2  ∆R2 B SE β  R2  ∆R2 B SE β  

  
 Pre-task perceived  .22 .25 .19 .19 .23 .18 -.12 .16 -.16 

competence 

 Performance .04 .03 .14 .04 .03 .15 .08 .02 .40*** 

Step 6 .37***  .07 .37*** .06 .42*** .05   
 Baseline intrinsic .73 .20 .58***  .19 .18 .16 -.04 .12 -.05 

motivation 
 Baseline perceived -.43 .26 -.40 .02 .24 .02 .12 .17 .18 

competence  
 Excessive choice v. no choice .56 .45 .19 -.18 .42 -.07 -.27 .29 -.14 

 Moderate choice v. no choice .48 .38 .17 -.65 .35 -.25 -.15 .24 -.08 

 Single choice v. no choice .55 .41 .19 -.08 .38 .03 -.30 .26 -.16 

 Perceived choice .17 .14 .16 .30 .12 .30 .30 .09 .42*** 

 Pre-task perceived  .18 .25 .15 .18 .23 .16 -.08 .16 -.11 

competence 

 Performance .04 .03 .14 .04 .03 .16 .08 .02 .43*** 

 Perceived choice x baseline  -.08 .16 -.09 .10 .14 .12 .08 .10 .12 

 intrinsic motivation 

 Perceived choice x baseline  -.01 .27 -.01 -.26 .25 -.29 -.32 .17 -.51 

perceived competence 

 Perceived choice x pre-task  .21 .25 .20 .16 .23 .17 .28 .16 -.41 

perceived competence 

Perceived choice x performance  -.07 .03 -.29* -.06 .03 -.25* -.03 .02 -.19 

Notes. N = 80.*p < .05, ** p < .01, *** p < .001.  
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Figure 1 
The Relationship between Perceived Choice and Intrinsic Motivation by Level of Performance 
in Study 3 
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Figure 2 
The Relationship between Perceived Choice and Perceived Competence by Level of 
Performance in Study 3 
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Figure 3 
The Relationship between Perceived Choice and Perceived Competence by Level of Pre-Task 
Perceived Competence in Study 3  
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Appendix A 
Anagrams to be used in the anagram computer task 
 
Study 1 
Food  
Tattoos weep = sweet potato 
Race mice = ice cream 
Ape tights = spaghetti 
Beard = bread 
 
Drinks 
Pipes = Pepsi 
Eat = tea 
Air mint = martini 
Limo cake cloth = chocolate milk 
 
Candy 
Cool cheat = chocolate 
Repent pimp = peppermint  
Lace arm = caramel 
Jeans by ell = Jelly beans 
 
Countries 
Lime bug = Belgium 
Asia rut = Austria 
Steadiest nut = United States 
Go Persian = Singapore 
  
U.S. state capitals  
Ticket roll = Little Rock 
Let’s anchor = Charleston 
Ace Matrons = Sacramento 
Hair Gel = Raleigh 
 
Fictional places 
Elm coat = Camelot 
Mild hearted = Middle earth 
Van lender = Neverland 
Restrained Saul = Treasure island 
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Movies  
Cat in it = Titanic 
That mixer = The Matrix 
Hyper Rot Rat = Harry Potter 
Pot Fur Germs = Forrest Gump 
 
TV shows 
Chubby hat nerd = The Brady Bunch 
Mesh pistons = The Simpson’s  
Wreathed roll = The Real World 
Macaroni deli = America Idol 
 
Actors 
Wet handling zones = Denzel Washington 
Fine in torn jeans = Jennifer Aniston 
A just broiler = Julia Roberts 
A periodical donor = Leonardo DiCaprio 
 
Free-choice period anagrams 
Band: Stealth bee = The Beatles  
Actress: Fine in torn jeans = Jennifer Aniston 
Drink: Air mint = martini 
TV Show: Mesh pistons = The Simpson’s  
Politician: He bugs Gore = George Bush 
Football Player: Tomb yard = Tom Brady 
Candy: Repent pimp = peppermint  
U.S. State Capital: Hair Gel = Raleigh 
Band: Pig Slicers = Spice Girls 
Amusement Park: Old dry swine = Disney World  
TV Show: Wreathed roll = The Real World 
Fictional place: Elm coat = Camelot 
Musician/Singer: Lives = Elvis  
Country: Steadiest nut = United States 
Singer: Best PR in years = Britney Spears  
Candy: Lace arm = caramel 
Actor: Wet handling zones = Denzel Washington 
Sport: All babes = Baseball 
Singer: I’m a jerk but listen = Justin Timberlake  
Country: Lime bug = Belgium 
 
Study 2 
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Movies  
Cat in it = Titanic 
That mixer = the Matrix 
Hyper Rot Rat = Harry Potter 
Pot Fur Germs = Forrest Gump 
 
Food  
Tattoos weep = sweet potato 
Race mice = ice cream 
Ape tights = spaghetti 
Beard = Bread 
 
Free-choice period anagrams  
Band: Stealth bee = The Beatles  
Actress: Fine in torn jeans = Jennifer Aniston 
Drink: Air mint = martini 
TV Show: Mesh pistons = The Simpson’s  
Politician: He bugs Gore = George Bush 
Football Player: Tomb yard = Tom Brady 
Candy: Repent pimp = peppermint  
U.S. State Capital: Hair Gel = Raleigh 
Band: Pig Slicers = Spice Girls 
Amusement Park: Old dry swine = Disney World  
TV Show: Wreathed roll = The Real World 
Fictional place: Elm coat = Camelot 
Musician/Singer: Lives = Elvis  
Country: Steadiest nut = United States 
Singer: Best PR in years = Britney Spears  
Candy: Lace arm = caramel 
Actor: Wet handling zones = Denzel Washington 
Sport: All babes = Baseball 
Singer: I’m a jerk but listen = Justin Timberlake  
Country: Lime bug = Belgium 
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Appendix B 
Background questions 

 
1. Please indicate your sex 

a. Male 
b. Female 

 
2. What is your age:_____ 

 
3. Please indicate your ethnicity 

a. Caucasian  
b. Black  
c. Asian  
d. Hispanic  
e. Native American 
f. Middle Eastern  
g. Other 

 
4. Were you born in the United States 

a. Yes 
b. No, specify where: ___________________________ 
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Appendix C 
Baseline intrinsic motivation (Study 1 Only, Williams, Wiener, Markakis, Reeve, & Deci, 1994) 
 
For each of the following statements, please indicate using the following scale how true it is for 
you: 
  

1 2 3 4 5 6 7 
not at  
all true 

somewhat  
true 

very much 
true

 
 

1. Anagram puzzles are very interesting. 
2. Anagram puzzles are an enjoyable activity. 
3. Anagrams hold my attention. 
4. Anagrams are fun. 
5. I feel curious when I work on anagram puzzles. 
6. Anagrams are a pleasant, happy task to do. 
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Appendix D 
Intrinsic Motivation Inventory 
 
For each of the following statements, please indicate using the following scale how true it is for 
you: 
  

1 2 3 4 5 6 7 
not at  
all true 

somewhat  
true 

very much 
true

  
Interest/Enjoyment (Baseline for Study 1B, 2, and 3) 
I enjoy doing anagrams very much 
Anagrams are fun to do. 
I think anagrams are a boring activity. (R) 
Anagrams do not hold my attention at all. (R) 
I would describe anagrams as very interesting. 
I think anagrams are quite enjoyable. 
While I work on anagrams, I often think about how much I enjoy it. 
 
Interest/Enjoyment (Post-Task) 
I enjoyed doing the anagrams very much 
The anagrams were fun to do. 
I thought the anagrams were a boring activity. (R) 
The anagrams did not hold my attention at all. (R) 
I would describe the anagrams as very interesting. 
I thought the anagrams were quite enjoyable. 
While I was doing the anagrams, I was thinking about how much I enjoyed it. 
 
Perceived Competence (Baseline) 
I think I am pretty good at anagrams 
I think I do well on anagrams, compared to other college students 
I feel pretty competent about anagrams. 
I feel I am pretty skilled on anagrams. 
I can’t do very well on anagrams. (R) 
  
Perceived Competence (Post-Choice/Assignment) 
I think I will be good at the upcoming anagram task. 
I think I will do pretty well on the upcoming anagram task, compared to other college students. 
I feel pretty competent about the upcoming anagram task. 
I think I will be satisfied with my performance on the upcoming anagram task. 
I will be pretty skilled on the upcoming anagram task. 
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This upcoming anagram task will be an activity that I won’t do very well. (R) 
 
Perceived Competence (Post-Task) 
I think I was good at the anagram task. 
I think I did pretty well on the anagram task, compared to other college students. 
I felt pretty competent on the anagram task. 
I am satisfied with my performance on the anagrams. 
I was pretty skilled on the anagrams. 
This was an activity that I couldn't do very well. (R) 
  
Effort/Importance 
I put a lot of effort into this. 
I didn't try very hard to do well on the anagrams. (R) 
I tried very hard on this activity. 
It was important to me to do well on the anagrams. 
I didn't put much energy into this. (R) 
  
Pressure/Tension 
I did not feel nervous at all while doing this. (R) 
I felt very tense while doing the anagrams. 
I was very relaxed in doing these. (R) 
I was anxious while working on the anagrams. 
I felt pressured while doing these. 
  
  
Value/Usefulness 
I believe anagrams could be of some value to me. 
I think that doing the anagrams is useful. 
I think this activity is important. 
I would be willing to do this again because it has some value to me. 
I think doing the anagrams could help me. 
I believe doing this activity could be beneficial to me. 
I think this is an important activity. 
 
Perceived Choice 
I believe I had some choice about doing the anagrams. 
I felt like it was not my own choice to do this task. (R) 
I didn't really have a choice about doing the anagrams. (R) 
I felt like I had to do this. (R) 
I did this activity because I had no choice. (R) 
I did this activity because I wanted to. 
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I did this activity because I had to. (R) 
 
Perceived Game Question Choice (Study 1B, and 3 only) 
I believe I had some choice about the game questions I was given to complete. 
I felt like I didn’t have much choice about what game questions I received. (R) 
I didn't really have a choice about which game questions I received. (R) 
I felt I received the game questions I wanted. 
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Appendix E 
Manipulation Check Questions 
 

1. Rate the extent to which you believe you had choices regarding the anagram task (Brain 
Twister). 

 
1 2 3 4 5 6 7 
Not much  
choice 

Moderate amount  
of choice 

A lot 
of choice

 
2. Please explain the reasons why and how you made the choices you selected for the 

anagram task (Brain Twister). (Choice condition participants ONLY) 
 
3. Were you assigned the anagrams (game question categories) you would have chosen 

yourself had you been given the opportunity? (No choice condition participants ONLY) 
a. Yes 
b. No 
c. Some yes, some no 
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Appendix F 
Brain Twister Game Questions 
 
Experimental Set (36) 
 
Medium Difficulty 
 
Q: Name two states that have more senators than representatives in congress? 
A: Alaska, Delaware, North Dakota, South Dakota, Vermont and Wyoming 
 
Q: Which is the only U.S. state to produce coffee? 
A: Hawaii 
 
Q: What room in the average American home is the scene of the greatest number of 
arguments? 
A: Kitchen 
 
Q: Why did U.S. secret agents abandon the plan to drop live bats from airplanes at high 
altitudes to scare the Japanese during World War II? 
A: The bats froze at high altitudes 
 
Q: Why did pirates bring only rum and barrels of grog, a mix of water and rum, to sea instead 
of water? 
A: Water gets contaminated 
 
Q: What President was the first American to win the Noble Prize? 
A: Theodore Roosevelt 
 
Q: Name three U.S. states with only four different letters in their name?  
A: Iowa, Utah, Alabama, Alaska, Indiana, Kansas, Mississippi, and Tennesee 
 
Q: In what Canadian city was the bear after which Winnie the Pooh was named born? 
A: Winnepeg  
 
Q: What noun did poet Dylan Thomas spell from the letters in T.S. Eliot’s name and use to 
describe him in an unflattering manner? Hint: it starts with the letter T. 
A: Toilets 
 
Q: In what village was the artist Leonardo born? 
A: Vinci 
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Q: What visual impairment do some experts believe influenced the long, wavy styles of artists 
El Greco and Modigliani? 
A: Astigmatism 
 
Q: Where's the "dimension of imagination," according to the host of a classic sci-fi TV series? 
A: The Twilight Zone 
 
Q: A film that has acquired a highly devoted but relatively small group of fans is considered a 
_____ film. 
A: Cult  
 
Q: According to Indian legend, how does the sacred thunderbird produce thunder? 
A: beating its wings 
 
Q: Why is an egg the symbol of Easter? 
A: It is a symbol of new life or resurrection 
 
Q: American naturalist George B. Grinnell founded the Audobon Society. What did his middle 
initial appropriately stand for? 
A: Bird 
 
Q: When lions and tigers mate, what do you call their cubs? 
A: Ligers 
 
Q: How many ribs does man have? 
A: 24 
 
Q: What tree name contains all five vowels? 
A: Sequoia 
 
Q: What is another word for the perimeter of a circle? 
A: Circumference 
 
Q: Daniel, my son, is exactly one fifth of my age. In 21 years time, I will be exactly twice his 
age. How old is Daniel now? 
A: 7 
 
Q: Employees at a discount appliance store receive 20% off the lowest price of an item. If an 
employee purchases a dishwasher during a 15% off sale, how much will he pay if it originally 
costs $450. 
A: $306 
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Q: What new age alternative to medicine can be spelled by rearranging the letters in the phrase: 
cut up ace urn? Hint: it starts with the letter A. 
A: Acupuncture 
 
Q: What sadistically named childhood word game was the inspiration for TV’s Wheel of 
Fortune? 
A: Hangman 
 
Q: What 250-pound star of Hairspray shed half her weight to host a TV talk show? 
A: Ricki Lake 

 
Easy 
 
Q: What was James Bond’s favorite shaken, not stirred cocktail? 
A: vodka martini 
 
Q: Pop artist Andy Warhol once declared that everyone would be famous for how long? 
A: 15 minutes 
 
Q: What is the state sport of Alaska? 
A: Dog-mushing 
 
Q: Do identical twins have identical fingerprints? 
A: No 
 
Q: What city's opera house does "The Phantom of the Opera" prowl? 
A: Paris. 
 
Q: In Peter Pan, if you traveled second star to the right and the straight on till morning, where 
would you emerge? 
A: Never Land 
 
Q: Mr. and Mrs. Mustard have six daughters and each daughter has one brother. How many 
people are in the Mustard family? 
A: Nine 
 
Difficult  
 
Q: What do Eskimos use to prevent their food from freezing? 
A: Refrigerators 
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Q: What art form is known as xylography? 
A: Wood engraving 
 
Q: What ails you if you have bilateral perorbital hematoma? 
A: Black eye 
 
Q: John is looking at a photograph of someone. His friend asks who it is. John replies, 
'Brothers and sisters, I have none. But that man's father is my father's son'. Who is in the 
photograph? 
A:  John’s son 
 
 
Free Choice Set (30) 
 
Medium Difficulty 
 
Q: What is the official state dessert of Massachusetts? 
A: Boston cream pie 
 
Q: What famous nomadic ruler, known for his cruelty, died of a nosebleed on his wedding 
night in 453 A.D. 
A: Attila the Hun 
 
Q: What Italian city receives about 1,000 letters addressed to Juliet every Valentine’s Day? 
A: Verona 
 
Q: What country is the largest importer of American cars? 
A: Canada 
 
Q: What is a trilemma? 
A: A conundrum with three alternatives 
 
Q: What water sport was originally known in England as “plank-gliding?” 
A: Waterskiing 
 
Q: Name one of the materials used to make an Olympic gold medal. 
A: Gold 
 
Q: How many dots are there on a pair of dice? 
A: 42 
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Q: What hour does TV prime time end? 
A: 11pm 
 
Q: What Tim Burton film features the world's fastest ice sculptor and topiary artist? 
A: Edward Scissorhands 
 
Q: Name the 1979 movie that was based on the book Heart of Darkness, about the Vietnam 
War. 
A: Apocalypse Now 
 
Q: How long does a nanosecond last? 
A: A billionth of a second 
 
Q: If Sally can paint the house in 4 hours and John can paint the same house in 6 hours, how 
long will it take them to paint the house together? 
A: 2 hours and 24 minutes 
 
Q: Brad works for a packaging company. One day, he received four separate orders and 
accidently mixed up the addresses, so he applied the address labels at random. What is the 
probability that exactly three packages were correctly labeled? 
A: None 
 
Q: If you are in a dark room with a candle, a wood stove and a gas lamp. You only have one 
match, so what do you light first? 
A: The match 
 
Q: What famous art museum can be spelled by rearranging the letters in the phrase: true hovel? 
A: The Louvre 
 
Q: What football player’s name can be spelled by rearranging the letters in the phrase: tomb 
yard? 
A: Tom Brady 
 
Q: How many of each animal did Moses take on the arc? 
A: None, Noah was on the arc 
 
Q: What is the difference between poultry and fowl? 
A: Poultry is domesticated fowl 
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Q: What cable network drew twice its usual audience for a show called The Wonderful World 
of Dung? 
A: The Discovery Channel 
 
Easy 
 
Q: The Emerald City was the working title of which classic novel, eventually made into a 
movie? 
A: The Wizard of Oz 
 
Q: In the game of jacks, how many prongs are there on each jack? 
A: Six 
 
Q: In what direction – clockwise or counterclockwise – do horses race in the United States? 
A: Counterclockwise  
 
Q: What fast food chain, founded in 1964, was named for the Raffel Brothers and thus stands 
for RB? 
A: Arby’s  
 
Q: Finish this sequence with one more word: triangle, quadrilateral, pentagon… 
A: hexagon 
 
Q: Can you name four days which start with the letter "T"? 
A: Tuesday, Thursday, today, and tomorrow 
 
Difficult  
 
Q: Published the same year as the numerically titled Mila 18 by Leon Uris, what was the 
working title of Joseph Heller’s best-selling book before he changed it to Catch 22? 
A: Catch 18 
 
Q: What squash-like raquet sport did Joe Sobek invent at the Greenwich, Connecticut YMCA 
in 1950? 
A: Raquetball 
 
Q: How many states border an ocean? 
A: 23 
 
Q: Which word that begins with the letter I, and by adding the letter A, becomes another word 
that is pronounced the same? 
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A: Isle 
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Appendix G 
Additional Post-Task Questions (Study 1B and 3 Only) 

 
Willingness to engage in game again 
How willing would you be to play Brain Twister again? 
How willing would you be to work on more trivia questions? 
How willing would you be to work on more brain teasers, puzzles and riddles? 
  
Preference for Challenge 
If you were to play this game again, would you like an easier or harder version of this game? 
  
Relative Liking 
How much did you enjoy Brain Twister compared to similar computer games you’ve played? 
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Appendix H 
Perceived Effort Expenditure 
 
On the following scale, rate the extent to which you agree with the following statements: 

 
 
 
 
 

1. I put a lot of effort into making the choices. 
2. I felt drained after making the choices. 
3. I felt exhausted after making the choices. 
4. Making the choices was hard. 

 

 

 

 

 

 

 

 

 

 

1 2 3 4 5 6 7 
not at  
all true 

somewhat  
true 

very  
true 
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