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Abstract
Motivation derived from a sense of truly valuing or enjoying one’s pursuits (“wanting to do it”) —
as opposed to motivation born of external demands or other people’s expectations (“having to do
it”) — is associated with goal-pursuit success and overall well-being. But what determines the
quality of motivation in the first place? Many theoretical perspectives identify features of the
task or situation as determinants, but have largely ignored the potential contribution of individual
self-regulatory tendencies. We ask here whether individual differences in self-control may be
associated with an individual’s likelihood of “wanting to” pursue current goals, operationalized
as the momentary experience of autonomous motivation. We first describe an exploratory
experience-sampling study that documented the association (Study 1) and prompted subsequent
development of the hypothesis that trait self-control and autonomous motivation are related. A
second experience sampling study replicated the effect (Study 1R) and two cross-sectional
studies helped hone its interpretation (Studies 2 and 3). We then employed an experimental
paradigm to test whether the association between trait self-control and autonomous motivation is
goal-dependent. Consistent with an instrumental, self-regulatory account of the association, we
found that trait self-control was related to autonomous motivation for a novel task only when an
individual expected to continue working on that task (Study 4). Employing an integrative
perspective, this work expands our understanding of trait self-control by identifying it as a
candidate contributor to motivation quality, and, more generally, helps to integrate otherwise

disparate approaches to understanding motivation.
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Great teachers, inspirational coaches, wise grandparents, and motivational theorists agree
that successful goal pursuit is not just about what you are pursuing and how, but also why you are
pursuing it. From moment to moment, people may work just as hard when they “have to” as
when they “want to,” but these opposing kinds (or gualities) of motivation prompt different
modes of regulation, leading to different outcomes in the long run (Deci & Ryan, 2000). In other
words, the intensity of motivation may be at equally high levels, but if different reasons underlie
that motivation, then it takes on a different quality. For example, if two students are spending
long hours studying for the same exam, one because she enjoys the material and the other
because she wants to make Dean’s List, both might be highly motivated in a study session, but
the first student is more likely to flourish over the course of the semester. Similarly, if two
professionals are grinding out an important project, one because he cares deeply about the work
and the other because he wants to impress the boss, both might be highly motivated during the
project period, but the first is more likely to thrive in the job. Indeed, motivation derived from a
sense of truly valuing or enjoying one’s pursuits (“wanting to do it”) — as opposed to motivation
born of external demands or other people’s expectations (“having to do it”) — is associated with
increased progress, perseverance, success, and well-being (Judge, Bono, Erez, & Locke, 2005;
Milyavskaya, Inzlicht, Hope, & Koestner, 2015; Sheldon & Elliot, 1998, 1999; Sheldon &
Houser-Marko, 2001; Vansteenkiste, Mouratidis, & Lens, 2010; Yeager et al., 2014).

Given that the reasons underlying motivation so profoundly affect goal pursuit, it seems
paramount to understand what determines those reasons in the first place. In the current work, we
explore a person’s own self-regulatory tendencies as one potential determinant. Typically,
research has attributed the quality of motivation to the goals people choose to pursue (Sheldon &

Elliot, 1999) to specific task features, such as novelty and challenge (Csikzentmihalyi, 1975;
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Danner & Lonky, 1981; Deci, 1975), or to situational features, such as freedom of choice and
level of surveillance (Deci, Eghari, Patrick, & Leone, 1994; Harackiewicz, Manderlink, &
Sansone, 1984; Lepper & Greene, 1975). As a first step to determining whether individuals’ own
self-regulatory tendencies might play a role in determining the quality of their motivation, the
current work tests whether there is an association between trait self-control (Tangney,
Baumeister, & Boone, 2004) and the momentary experience of autonomous motivation (Deci &
Ryan, 2000; Milyavskaya et al., 2015; Sheldon & Elliot, 1998); and it further examines the
conditions under which such an association might manifest. Using experience-sampling and
cross-sectional paradigms, we tested for the association in everyday goals at work and home. We
then employed an experimental paradigm to explore whether the association is responsive to goal
activation, which would suggest an instrumental relation between the two.

Reasons Matter: Understanding the ‘Why’

Our central question is whether, and under what conditions, there is an association
between the tendency to successfully exert self-control and the tendency to feel that one is
pursuing current goals because one “wants to.” We ground this idea of “wanting to” rather than
“having to” in conceptualizations specified by self-determination theory (SDT) and elaborated in
the self-concordance model (Deci & Ryan, 1985, 2000; cf. deCharms, 1968; Harackiewicz &
Sansone, 1991; Milyavskaya et al., 2015; Milyavskaya, Nadolny, & Koestner, 2014; Sheldon &
Elliot, 1998). SDT refers to underlying reasons as the “why” of goal pursuit, and describes the
behaviors that follow on a spectrum of self-determination (Howard, Gagné, & Bureau, 2017).!

The most self-determined behaviors are those that are intrinsically motivated. These
behaviors are pursued out of interest and enjoyment. In contrast, less self-determined behaviors

can follow from various forms of extrinsic motivation, further differentiated by their degree of
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relative autonomy. The least autonomous, most controlled form of regulation is external. Goal
pursuit is externally regulated when the main reason for pursuit is receiving rewards or avoiding
punishments from others. A more autonomous, less controlled form of regulation is introjection.
Goal pursuit is regulated via introjection when the individual self-administers his or her own
rewards and punishments, often in the form of contingent self-worth or the threat of guilt and
shame. Finally, an even more autonomous, less controlled form of regulation is identification.
Goal pursuit is regulated via identification when people come to accept the underlying value of
an external reward and accept its pursuit as identity-consistent. For example, if one engages in
unpleasant tasks to help disadvantaged others, this might be an identified pursuit. The work may
not be inherently enjoyable, but the outcome is one that the person truly finds meaningful and
valuable and the process thus resembles that of intrinsic regulation.

Given conceptual similarity and regular empirical overlap, intrinsic and identified
regulation processes are often referred to collectively as autonomous motivation. Autonomously
motivated behaviors involve the experience of volition (Deci & Ryan, 2000), are concordant
with personal values (Sheldon & Elliot, 1998, 1999), and tend to reflect what people “want to”
do (Milyavskaya et al., 2014, 2015). Autonomous motivation produces behaviors that feel
relatively self-determined. Similarly, introjected and external regulation processes are often
referred to collectively as controlled motivation. Behaviors stemming from controlled motivation
involve the experience of coercion, do not feel authentic, and tend to reflect what people “have
to” do. Controlled motivation produces behaviors that feel relatively less self-determined.
Though many early SDT studies aggregated autonomous and controlled motivations into a single
bipolar index of self-concordance, we heed recent calls to examine them separately (Koestner,

Otis, Powers, Pelletier, & Gagnon, 2008).
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Divergent Outcomes

It is important to understand potential contributors to motivation quality because, while
motivation can be high in either case, the different regulatory processes prompt divergent
outcomes. Intrinsic motivation is energizing in its own right (Nix, Ryan, Manly, & Deci, 1999;
Ryan & Frederick, 1997) and proceeding with a sense of authentic purpose sustains motivation
and well-being even in uninspiring circumstances (Bundick, 2011; Sheldon & Houser-Marko,
2001; Yeager & Bundick, 2009; Yeager et al., 2014). At this point, hundreds of studies have
demonstrated that pursuing activities for relatively more self-determined reasons is associated
with success and well-being (Deci & Ryan, 2012). In the context of education alone, autonomous
motivation is associated with deeper information processing, more creativity, less drop-out, and
enhanced well-being (Black & Deci, 2000; Boggiano, Flink, Shields, Seelback, & Barrett, 1993;
Grolnick & Ryan, 1987; Koestner, Ryan, Bernieri, & Holt, 1984; Vansteenkiste, Simons, Lens,
Sheldon, & Deci, 2004; for a review, see Reeve, Deci, & Ryan, 2004). Similarly beneficial
outcomes have been identified for physical health (Ng et al., 2012), mental health (Ryan, Deci, &
Vansteenkiste, 2016), sustainable behavior (Unsworth & McNeill, 2017), and work motivation
(Deci, Connell, & Ryan, 1989; Gagne & Deci, 2005).

The benefits of autonomous motivation also persist beyond focal-goal completion. When
people pursue goals for autonomous reasons, they tend to exhibit sustained commitment and
enhanced well-being after focal-goal attainment (Erdvik, @verby, & Haugen, 2014; Sheldon &
Elliot, 1999; Sheldon, Ryan, Deci, & Kasser, 2004). In self-control dilemmas, if people view a
depleting task as “an opportunity for fun” rather than “an obligation to work,” they feel more
vitalized by goal completion and are more likely to exercise self-control in a subsequent dilemma

(Laran & Janiszewski, 2010). In contrast, when people pursue goals for controlled reasons, they



Self-control and autonomous motivation 7

often exhibit decrements in subsequent motivation and interest (Bénabou & Tirole, 2003; Deci,
Koestner, & Ryan, 1999; Wrzesniewski et al., 2014).
Lesser Known Origins

Though copious research has examined the consequences (or at least correlates) of self-
determination, less attention has been directed to identifying antecedents. Individual differences
in the propensity to adopt autonomously motivated goals have been established (Deci & Ryan,
1985; Weinstein, Pryzbylski, & Ryan, 2012), but such differences have not been explained in
terms of other processes. The few investigations designed to examine antecedents have chiefly
considered features of the goal, such as its purpose or alignment with one’s values (e.g., Ryan,
1995; Milyavskaya et al., 2014; Sheldon & Elliot, 1999); or aspects of the environment that are
supportive of authenticity and autonomy, such as agency or freedom (e.g., Gagné & Deci, 2005;
Harackiewicz & Elliot, 1998; Williams & Deci, 1996). Additionally, a few studies have taken a
developmental approach, linking self-determination to the style of one’s early parental
interactions (Soenens & Vansteenkiste, 2005; Vallerand, Fortier, & Guay, 1997). In this project,
we turn the focus to self-control as a potential determinant of motivation quality. Evidence of an
association between these two variables would be a necessary (but not sufficient) precondition
for the theoretical claim that they are causally linked.

A Link Between Self-Control and Motivational Quality?

Self-control is often crucial for protecting long-term goals from short-term temptations
(Ainslie, 1992; Baumeister, Heatherton, & Tice, 1994; Loewenstein, 1996; Mectalfe & Mischel,
1999; Thaler & Shefrin, 1981). For example, for some people, maintaining a healthy heart might
involve abstaining from french fries, being in a satisfying relationship might involve de-

escalating conflicts, and achieving academic success might involve turning down party



Self-control and autonomous motivation 8

invitations. What counts as (exercising) self-control in these instances is an issue that is variously
defined. Traditional treatments reserve the term self-control for instances in which an individual
overrides a dominant response to some immediate stimulus (Baumeister, Vohs, & Tice, 2007,
Fujita et al., 2006; Metcalfe & Mischel, 1999). From this perspective, self-control is reflected by
resisting the desire to reach across the table for more fries, by down-regulating strong emotions
in an argument, or by ignoring text messages during a study session.

In contrast, we situate our predictions within a broader view of self-control, which
characterizes it as a much wider array of behavioral, cognitive, and affective processes that help
one to asymmetrically prioritize long-term over short-term goals (Duckworth, Gendler, & Gross,
2016; Fishbach & Converse, 2011; Fujita, 2011; Milkman, Rogers, & Bazerman, 2008;
Schelling, 1984; Thaler, 1991; vanDellen, Hoyle, & Miller, 2012). This characterization includes
a variety of proactive, rather than just reactive, behavioral strategies that support long-term goal
pursuit (Ariely & Wertenbroch, 2002; Gillebaart, Schneider, & de Ridder, 2015; Milyavskaya &
Inzlicht, 2017; Rogers & Bazerman, 2008; Trope & Fishbach, 2000; Zhang & Fishbach, 2010).
From this broader perspective, self-control also involves driving home past the organic grocer
rather than the burger joint, installing filters that put a hold on emotional emails, and committing
in advance to group study sessions.

Trait self-control, a person’s tendency to exercise self-control across time and task
domains (Tangney et al., 2004), has traditionally been more closely associated with the reactive,
often willful, impulse-control perspective. However, clues are emerging that trait self-control too
may represent something broader than effortful resistance. For instance, trait self-control has
been linked to the proactive avoidance of temptations (Ent, Baumeister, & Tice, 2015), to more

beneficial habit formation (Adriaanse, Kroese, Gillebaart, & de Ridder, 2014; Galla &



Self-control and autonomous motivation 9

Duckworth, 2015), and to weakened or less frequent desire for tempting stimuli (Hofmann,
Baumeister, Forster, & Vohs, 2012). A recent meta-analysis supported the idea that trait self-
control relates to a range of behaviors beyond effortful inhibition (de Ridder, Lensvelt-Mulders,
Finkenauer, Stok, & Baumeister, 2012). If trait self-control reflects variance in a broad set of
beneficial self-regulatory tendencies, then it may plausibly be related to identifying autonomous
reasons for one’s goal pursuit. There are a number of clues in the literature that support this
possibility.
Mutual Links to Construal

Research has demonstrated that people can exert some control over how they view a task
in order to make it more interesting (Bandura & Schunk, 1981; Hackman & Oldham, 1976;
Sansone, Thoman, & Smith, 2010; Sansone, Wiebe, & Morgan, 1999). An individual could, for
instance, think about otherwise tedious raw material in a way that makes a game out of it
(Sansone et al., 1992) or change her focus over the course of a monotonous task to add some
feeling of novelty (Suedfeld, 1981). These specific task-construal strategies have not been linked
to self-control, but parallel work has demonstrated that self-control processes often protect long-
term goals by affecting cognitive representations of the situation at hand. For instance, successful
self-regulators are more likely to think about their higher-order goals when they have identified a
temptation in the environment (Fishbach, Friedman, & Kruglanski, 2003) and to activate positive
thoughts in association with those goals (Fishbach, Zhang, & Trope, 2010). More generally, self-
control helps people take a more detached, more abstract, and “cooler” view of the situation
(Freitas, Gollwitzer, & Trope, 2004; Freitas, Salovey, & Liberman, 2001; Fujita, & Han, 2009;
Fujita et al., 2006; Kross, Ayduk, & Mischel, 2005; MacGregor, Carnevale, Dusthimer, & Fujita,

2017; Metcalfe & Mischel, 1999; Mischel & Ayduk, 2004). While goal-supportive task
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representation has not been as clearly linked to trait self-control, it is notable that the
marshmallow test—perhaps the most classic behavioral measure of enduring individual
differences in self-control (Mischel, Shoda, & Rodriguez, 1989)—was, in fact, developed to
investigate strategies including cognitive transformations (e.g., Mischel & Baker, 1975).

Together, this work suggests that self-control can modulate one’s view of a given task in
ways that support goal pursuit. If we assume that trait self-control at least partially reflects the
tendency to enact these processes, it follows that individuals who are high in trait self-control
may be more likely to generate or identify autonomous reasons for their actions. Such appraisals
could reflect processes that are relatively controlled, effortful, and deliberate (Fujita et al., 2006;
Mischel & Baker, 1975; Sansone et al., 1992), as well as processes that are more spontaneous,
effortless, and automatic (Fishbach, Shah, & Kruglanski, 2004; Fishbach et al., 2010; Fujita &
Han, 2009).
Mutual Links to Ease

A second form of indirect support for the association between self-control and
autonomous motivation comes from their respective associations with the perceived ease of goal
pursuit. In one experience-sampling study focused on the experience of temptation, adults who
were higher in trait self-control reported lower levels of motivational conflict and fewer
instances of having to battle against temptation (Hofmann et al., 2012; see also Galla &
Duckworth, 2015; Imhoff, Schmidt, & Gerstenberg, 2014). The lack of goal conflict may reflect
many contributing factors, but one possibility is that the people who were higher in self-control
may have felt less conflicted because they were motivated by autonomous reasons. This
possibility is consistent with a separate experience-sampling study, which found that people

indeed experienced temptation less frequently and less strongly with respect to their relatively
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more autonomously-motivated goals (Milyavskaya et al., 2015). Prospective research indicates
that this very association can lead to successful goal pursuit: Over a semester, students made
more progress on their more (versus less) autonomous goals precisely because pursuing those
goals felt easier (Werner, Milyavskaya, Foxen-Craft, & Koestner, 2016). There are many
possible linkages within these constellations of variables, but one candidate that emerges is trait
self-control. Competing goals present less of a problem for individuals who are higher in self-
control and for focal goals that are higher on self-concordance. It is possible that this
commonality reflects a direct link between the two.

Trait Self-Control and “Work” versus “Fun”

Finally, there is some direct, but limited evidence of an association between trait self-
control and a task appraisal that might reflect autonomous motivation. This evidence appears
among a series of studies designed to test the self-regulatory consequences of completing “work”
tasks versus “fun” tasks (Laran & Janiszewski, 2010). Two of those studies used trait self-control
as an operationalization of the work-versus-fun construal of typical depletion tasks (i.e.,
observing candies without eating them and making a series of decisions; Schmeichel, Vohs, &
Baumeister, 2003; Wang, Novemsky, Dhar, & Baumeister, 2010). Aiming to validate this
operationalization, pilot studies documented a positive correlation between trait self-control and
viewing each of the depletion tasks as “an opportunity to have fun” (and a negative correlation
between trait self-control and viewing the depletion task as “an obligation to work™;
manipulation checks for Experiments 1a and 1b).

While consistent with the hypothesis under investigation, these pilots were not designed
to examine the association in depth and are far from conclusive. One shortcoming of these data

for testing the current hypothesis (but, importantly, not Laran and Janiszewski’s own hypotheses)
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is that the task-construal measures may have confounded locus of causality with valence. While
“an opportunity to have fun” and “an obligation to work™ align relatively well with autonomous
and controlled motivation, respectively, they also seem to represent “a good task™ and “a bad
task,” respectively. Thus, it is unclear if the association with trait self-control reflects the quality
of motivation or an evaluative judgment of the task (as in Fishbach et al., 2010). A second
shortcoming is that the tasks were intended to be depleting and, as intended, individuals who
were lower on trait self-control reported feeling more tired, anxious, and stressed after working
on them. It is therefore possible that participants who were lower in self-control reported viewing
the tasks more as work and less as fun because the tasks were actually more taxing for them. The
current work took a broader view of the association, examined a wider variety of tasks, and
employed retrospective, prospective, and real-time paradigms to circumvent this alternative
interpretation.
Current Research

The potential importance of intrapersonal processes for determining the quality of
motivation has been acknowledged by self-determination theorists, but remains underdeveloped
and has not been examined empirically. In one of the authoritative statements of SDT, Deci and
Ryan wrote that, “The natural processes such as intrinsic motivation, integration of extrinsic
regulations, and movement toward well-being are theorized to operate optimally only to the
extent that [opportunities to meet autonomy and other needs] are immediately present, or,
alternatively, fo the extent that the individual has sufficient inner resources to find or construct
the necessary [opportunities]” (2000, p. 229; italics ours). Whereas most relevant research has
focused on whether such opportunities “are immediately present” in the task or situation, the

current work addresses the possibility that the individual can “find or construct” such conditions
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(see also Sansone et al., 1992). We examine trait self-control as a potential marker of the “inner
resources” that are necessary for such a construction.

Our approach assumes that the trait of self-control represents a density distribution of
self-control enactment over time (Fleeson, 2001) and that it is best explained by social-cognitive
mechanisms that determine how people pursue goals in different situations (Dweck, 2017;
McCabe & Fleeson, 2016; Fleeson & Jayawickreme, 2015). Based on this perspective, we ask
whether the association between trait self-control and autonomous motivation is more
pronounced in situations when self-control is needed most. For example, a primary determinant
of the operation of self-control processes is whether they are instrumental at the moment (Trope
& Fishbach, 2000). After completing an activity, engaging self-control to affect the quality of
one’s motivation toward that activity would no longer be useful. In such a situation, there would
be little reason to expect trait self-control to have a strong relation with autonomous motivation.

This instrumentality assumption also explains why the hypothesis implies nothing about a
potential relation between trait self-control and controlled motivation. Though many early
treatments of self-determination collapsed autonomous and controlled motivation into a single
weighted bipolar index, subsequent research acknowledged that they do not necessarily correlate
negatively, and often exhibit no correlation at all (see Judge et al., 2005). Moreover, studies that
have separated the two often find that they do not necessarily predict relevant phenomena in a
strictly opposing manner. For example, one study found that high-school students’ autonomous
motivation predicted their goal progress, whereas their controlled motivation was unrelated to
goal progress (Koestner et al., 2008). Thus, controlled motivation may or may not be

antagonistic to goal-pursuit success and well-being, but autonomous motivation is robustly
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supportive of both. We are therefore agnostic about the potential association between trait self-
control and controlled motivation.

A secondary aim of this research was to assess whether autonomous motivation might
help to explain an established link between trait self-control and well-being (Hofmann,
Luhmann, Fisher, Vohs, & Baumeister, 2014; Wiese et al., 2017). Cross-sectional and
experience-sampling studies suggest that people who are higher in self-control tend to be both
happier and more satisfied with their life circumstances, in large part because they are better at
managing goal conflict. We ask here whether autonomous motivation might be another
explanatory mechanism.

We report on four focal studies and two supplementary studies, employing a total of
nearly 3,000 participants, that examine the potential association between trait self-control and the
experience of autonomous motivation. We first describe an exploratory experience-sampling
study (followed by a planned replication) that documented this relation in the wild. We then
report on a series of cross-sectional studies that aimed to both generalize and address potential
alternative interpretations of the results from the experience sampling methodology (ESM).
Finally, we report on an experimental paradigm that allowed us to ask whether the relation
between trait self-control and autonomous motivation is an instrumental self-regulatory process
or a more invariant overlap of related traits.

We determined target sample sizes for each study in advance of data collection based on
considerations of participant availability, study design, and collection method. We report all data
exclusions and all manipulations for all studies. We report all measures and manipulations for all
studies, though secondary measures for the two ESM studies are relegated to the supplementary

online materials (SOM). Datasets and unabridged materials for all studies are available online
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(https://osf.io/ydgur/). We report the number of complete responses in the main text and

elaborate on the data collection plan and procedures in the Appendix.
Study 1: Wanting in Everyday Life

We conducted this experience sampling study as an exploratory first step within a
broader project on goal conflict and purpose.2 We asked early-career professionals to report on
their goal pursuit eight times per day across five days of the work week. These frequent in situ
reports included measures of autonomous and controlled motivation, thus providing an in-depth
picture of motivational quality across a variety of circumstances.

In addition to the focal question about trait self-control, the measures we collected
allowed us to examine three secondary questions of relevance. First, we were able to examine
whether the relation between trait self-control and autonomous motivation varies with subjective
fatigue. When people are tired, or believe they are depleted, then pursuing long-term goals feels
more difficult, and additional self-regulatory efforts or strategies are required to persist
(Baumeister, Bratslavsky, Muraven, & Tice, 1998; Hofmann, Vohs, & Baumeister, 2012;
Inzlicht & Schmeichel, 2012; Job, Dweck, & Walton, 2015; Muraven, Shmueli, & Burkley,
2000). If the posited relation between trait self-control and autonomous motivation serves a self-
regulatory function, then it should be particularly strong when people are feeling fatigued.
Indeed, past research suggests that being able to bolster autonomous motivation would be
productive in such a setting: People who reported feeling more autonomous motivation during
taxing tasks were able to persist longer (Laran & Janiszewski, 2010; Muraven, Gagne, &
Rosman, 2008). We investigated this potential heterogeneity in the current study using an
experience-sampling item that assessed drowsiness. Second, we were able to investigate

potential connections between moment-to-moment levels of autonomous motivation and well-
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being at the end of the week. We examined an array of well-being measures, aiming to capture
positive and negative components. Third, we examined whether and how individual differences
in level of personal agency relate to self-control and autonomous motivation (Vallacher &
Wegner, 1989), an issue that we address in the SOM.

Method

Research ethics statement. The Institutional Review Board for Social & Behavioral
Sciences at the University of Virginia approved this research study (Protocol #2013-0004, “Goal
Priorities and Decisions — Ecological Momentary Assessment”).

Participants and screening. We sought to recruit early-career professionals, defined as
individuals who had been in a full-time job for fewer than 7 years. We adopted this criterion
under the presumption that individuals at such a career stage would be working to balance
meaningful personal projects with other organizational responsibilities, and that their weeks
would consist of a mix of self-directed and other-directed work. Moreover, we presumed that
individuals in this population would exhibit many of the psychosocial characteristics that
predispose one to burnout risk (Borritz et al., 2005) and we were interested in assessing whether
trait self-control might decrease burnout via autonomous motivation.

Our final sample included 196 participants who completed the sampling procedure. Three
participants did not complete the follow-up surveys and are therefore excluded from some
secondary analyses. Respondents were between 21 and 37 years old (Mdn = 27) and had been at
their current job for approximately 22 months on average, but tenure ranged widely (SD = 16.1
months). The sample consisted mostly of women (n = 161, 82.5%; n = 32 males, 14.6%; and n =
3 reported gender in a non-binary or declined to say). Most participants received a salary (rather

than wages; 81%). Most reported an annual income between $65,000 and $140,000 annually
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(93%), with the rest reporting more than $140,000. Participants worked in a variety of positions
and domains. Twenty-nine percent of participants had supervisory roles or managed others.
Many participants were in the education or library science field (15%), followed by arts (12%),
business (11%), social service (9%), administration (9%), legal (8%), management (8%),
sciences (7%), computer/math (7%), and all other fields (14%).

Materials. The first phase of data collection included a battery of preliminary surveys,
including various time-management and work-style questionnaires. In the current research, we
discuss measures of trait self-control and level of personal agency (SOM for full list). The
second phase of data collection was the experience-sampling period. The third phase included a
battery of post-signaling surveys, including satisfaction with life, sense of purpose, and burnout.

Preliminary surveys. Throughout this work, we measured self-control using the Brief
Self-Control Scale (Tangney et al., 2004), a widely used 13-item measure with strong established
internal consistency. The Brief Self-Control Scale includes face-valid items such as “I am able to
work effectively toward long-term goals,” “I am good at resisting temptation,” and “People
would say that I have iron self-discipline.” The scale is a reliable and valid predictor of many
long-term outcomes associated with self-control, and it is one of the most widely used self-
control scales because it is domain general and still has good psychometric properties (see de
Ridder et al., 2012; Duckworth & Kern, 2011). In this study, the reliability was high (o = .84),
and the distribution was relatively normal (M = 3.37, SD = 0.63).

The preliminary survey battery also included the Behavioral Identification Form (BIF;
Vallacher & Wegner, 1989). The BIF measures a person’s tendency toward high- or low-level
identification of actions with higher scores indicating a tendency for high-level identification.

For each of a series of behaviors, respondents choose whether it is better described by a given
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low-level or high-level identification. For example, respondents choose whether the action
”Making a list” is better described as “Getting organized” or as “Writing things down.” The scale
demonstrated good internal reliability (a = .81, M = 13.42 out of 25, SD = 4.90).

Participants also completed demographics and reported on characteristics of their job,
including company size, their rank within the company, a free response description of their job,
and a categorization of their job into one of the 23 “major groups” of occupations from the U.S.
government (U.S. Bureau of Labor Statistics, 2010).

Experience sampling survey. Each survey signal opened by asking participants, “What
are you up to right now? (If you are between tasks, what were you doing 5 minutes ago?)” and
provided a working option (Engaged in a work-related activity) and a non-working option (NOT
engaged in a work-related activity). If the participant responded that she was not working, the
survey ended. If she indicated that she was working, she was prompted by a free-response
question to “Please describe in a word or two what you’re working on.” Next, participants
indicated if they were working with others. They reported whether the activity had been planned
in advance or if it was a more spontaneous decision.

The focal autonomous- and controlled-motivation measures for the current investigation
appeared next. We asked participants to “help us understand your reason(s) for working on this
activity at this time.” The prompt said, “I am working on this right now...” and then listed 7
potential reasons, which participants marked on a 4-point scale from 1 = not at all true to 4 =
completely true. The focal items were adapted from established items used in research on self-
concordance, with slight wording changes to accommodate the broader protocol and
measurement context (Sheldon & Elliot, 1998; also, e.g., Judge et al., 2005; Koestner et al.,

2008; Sheldon & Kasser, 1995). We assessed intrinsic motivation using the item, “...because it
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is fun and enjoyable to be working on”; identified motivation using, “...because it is for a project
I truly care about”; introjected motivation using, ... because I would feel ashamed, guilty, or
anxious if [ didn’t”; and external motivation using two items, “...because it has an official
deadline approaching” and “...because someone else is waiting on me or depending on me.”
Self-determination theorists typically use a single, more general, item to measure external
motivation, ... because somebody else wants you to, or because you’ll get something from
somebody if you do it.” We adjusted this item more than others, largely to fit better in the work
context, and also to potentially address other questions (not directly relevant to the current
hypotheses) about urgency (deadlines) and social pressures (someone waiting). We also added
two additional reasons to this list for use in other investigations (cognitive closure, “...because I
just don’t want to think about it anymore”; and goal-gradient, “...because it is hard to stop when
I am so close to finishing it”).

Consistent with SDT conceptualizations, intrinsic motivation and identified motivation
were highly related in our sample and we therefore combined them into an index of autonomous
motivation (a = .87; this and all subsequent a’s were calculated at the person-level).
Additionally, the single introjected and two external motivation items were highly related (o =
.68) and we therefore combined them into an index of controlled motivation. Participants could
also write their own reason for acting if it was not covered by any of the provided options. Most
participants never provided their own reason (60%; n = 118); of those who did at least once,
overall use of the free-response option was infrequent (Mdn = 10% of working responses).

Participants then responded to single items assessing level of motivation, goal conflict,
and satisfaction with time use (SOM). Finally, participants indicated their current affect, using

single items representing the top-loading terms for each of the four factors of the Job Affect
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Scale (Burke, Brief, George, Robserson, & Webster, 1989). Specifically, participants indicated
how they felt right now from 1 = not at all or slightly to 5 = extremely on the items “drowsy,”
“relaxed,” “enthusiastic,” and “nervous.” We used drowsiness as a proxy for subjective fatigue.

Post-signaling surveys. After the signaling period, participants reported on their well-
being and life satisfaction. We included the 5-item Satisfaction with Life Scale to assess overall
well-being (SWLS; Diener, Emmons, Larsen, & Griffin, 1985). The SWLS includes face valid
items such as “In most ways my life is close to my ideal” (1 = strongly disagree to 7 = strongly
agree) and is widely used in well-being research to assess one’s conscious, relatively more
cognitive (than affective) evaluation of his or her quality of life (Pavot & Diener, 2008; current
sample: a = .86; M =4.75, SD = 1.22).

We also included a 10-item Purpose scale that has been used in psychiatric research
(Boyle, Buchman, Barnes, & Bennett, 2010; adapted from Ryff, 1989). This scale measures the
extent to which people feel a sense of agency, directedness, and meaning in their lives. In the
current version, respondents indicated their agreement or disagreement with statements such as,
“I have a sense of direction and purpose in life” (1 = strongly agree to 5 = strongly disagree). To
make the scoring intuitive, we reverse-scored items such as the example item so that higher
scores indicated more purpose in life (current sample: o = .86; M = 3.70, SD = 0.66).

We included 13 items of the Cophenhagen Burnout Inventory (CBI). We administered
the Self and Work sub-scales, but excluded the Client sub-scale because client interactions were
unlikely to be a part of all respondents’ jobs (Kristensen, Borritz, Villadsen, & Christensen,
2005). The CBI assesses how physically and emotionally exhausted the respondent feels within
the work context and life more generally. Items included, “How often do you feel tired?”

measured on a 5-point scale with fixed values 0—100 (0 = Never / Almost never, 25 = Seldom,
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50 = Sometimes, 715 = Often, 100 = Always) and, “Is your work emotionally exhausting?”’
measured on a 5-point scale with fixed values 0—100 (0 = To a very low degree, 25 = To a low
degree, 50 = Somewhat, 715 = To a high degree, 100 = To a very high degree). Iltems were highly
correlated (o0 = .91) and we combined them into one measure of burnout (M = 44.09, SD =
16.90). Additional scales that do not help address the current hypotheses are listed in the SOM.

Procedure. We recruited and ran participants across 5 weeks of active data collection
during the summer of 2015. Upon eligibility confirmation, participants provided informed
consent and indicated a continuous eight-hour window during which they would be working and
able to receive experience-sampling surveys via text message.

Experience sampling procedure. The 5-day experience-sampling portion of the study
began on the first working day of the work week following participant registration (usually
Monday, but Tuesday during holiday weeks). We used SurveySignal (Hofmann & Patel, 2015;
surveysignal.com) to manage the signal randomization and send text messages to participants’
registered smartphones. On each experience-sampling day, the software randomly distributed 8
signals across an eight-hour window with the restriction that signals be separated by at least 20
minutes. The signal arrived as a text message. The text message included a link that would open
a survey in an online browser (administered using Qualtrics Survey Software). The survey was
formatted to work well on smartphones. On average, people responded to 84% of signals
received (Mdn = 88%, range: 25% -100%). They reported current engagement in a work activity
on 66% of those responses (Mdn = 68%, range: 22% -100%). The SOM includes supplementary
analyses that try to assess the role of response bias in the obtained results. We did not identify

any patterns that suggested a strong internal-validity threat.
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Responses initiated within 10 minutes of the signal activated the entire survey. Responses
initiated between 10 minutes and one hour after the signal prompted an abbreviated survey. In
these instances, participants saw a prompt that said, “Uh oh! You were not able to respond within
10 minutes so we closed the survey for that time period. The signal came at [time], [X] minutes
ago. It would be helpful to know what you were doing at that time.” Possible responses were “I
was not engaged in a work activity anyway,” “I was working but did not have my phone
available,” “I was working but did not notice or could not respond to the text message,” “I was in
a meeting and could not respond,” and “Other, [free response].” If the participant indicated that
she or he was working or in a meeting, the survey continued to the free-response description of
“what you were working on,” the two items about the circumstances of the work, and then
autonomous, controlled, and other reasons items (adapted to be in the past tense, but otherwise
unchanged). The abbreviated survey ended at this point. Responses initiated more than one hour
after the text message prompted a “closed survey” message and were recorded as a missed
signal. Responses to the abbreviated survey were included in all appropriate analyses. To
increase the number of responses we received from each participant, we initiated a “make-up
day” of signaling if needed (SOM).

Post-signaling procedure. The day after the experience sampling phase ended, we
emailed participants a link to the post-signaling surveys. We sent reminder emails one and two
weeks after the initial post-signaling survey request. Upon completion of this final set of surveys,
participants received debriefing information. Participants received $36 for their participation and
those who responded to at least 80% of their signals were awarded a $5 Amazon.com gift card

and entered into a lottery for one of three $50 Amazon.com gift cards.
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Results

Analysis Strategy. We used R Version 3.4.0 (R Core Team, 2017) and analyzed
multilevel models using the “Ime4” package (Version 1.1-13; Bates, Maechler, Bolker, &
Walker, 2015). All signaling data are nested within person and so multilevel models include a
random intercept. Moment-level predictors are centered within person. Person-level predictors
are grand-mean centered. We focused on unstandardized regression coefficients (b, with 95%
confidence intervals), but present standardized coefficients () for the interested reader. We
include random slopes when supported by the data (Barr, Levy, Scheepers, & Tily, 2013). We
also examine a number of mediation models, though we note at the outset that this analytic
approach is still fundamentally correlational in nature and cannot distinguish between alternative
causal models (Fiedler, Schott, & Meiser, 2011).

Descriptives. At the person-level, average autonomous motivation across the week (M =
2.12, SD = 0.60) was lower than average controlled motivation (M = 2.64, SD = 0.49), 1(195) = -
9.78, p <.001. Autonomous motivation was uncorrelated with controlled motivation, r(194)=
07, p=.32,95% CI [-.07, .21].3 Person-level descriptives and correlations are in Table 1.

Trait self-control and autonomous motivation. In a multi-level model with a random
intercept of person (ICC = .37), we regressed autonomous motivation on trait self-control. Trait
self-control was a significant predictor of autonomous motivation, b = 0.21, 95% CI [0.08, 0.34],
B=0.14,t=3.18, p =.002 (see Figure 1). There was also a significant negative relation between
trait self-control and controlled motivation, b = - 0.12, 95% CI [-0.23, -.02], B = -0.09, ¢t = -2.26,
p =.025. In follow-up analyses, we found that level of personal agency, as measured by the BIF,
correlated with trait self-control, but did not account for the association between trait self-control

and autonomous motivation (see SOM).
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The role of fatigue. To examine whether self-control was differentially associated with
autonomous motivation depending on one’s level of subjective fatigue, we investigated the
potential cross-level interaction between trait self-control (at the person level) and drowsiness (at
the moment level). We regressed autonomous motivation on trait self-control, participant-
reported drowsiness, and their interaction, using a multi-level model with a random slope of
drowsiness (ICC = .01). Self-control was positively associated with autonomous motivation, b =
0.21,95% CI1[0.08, 0.34], B =0.15, r = 3.21, p = .002; drowsiness was negatively associated
with autonomous motivation, b =-0.11, 95% CI [-0.15, -0.09], B =-0.10, r = -7.53, p < .001; and,
importantly, the main effects were qualified by a significant interaction, b = 0.07, 95% CI [0.02,
0.12], B =0.05, t =2.82, p = .005; see Figure 2. When people were feeling more fatigued during
the week, they were less likely to feel autonomously motivated. However, among individuals
with higher levels of self-control, drowsiness was less associated with autonomous motivation.
In other words, the relation between self-control and autonomous motivation was relatively more
pronounced when people were fatigued. One potential interpretation is that self-control provided
a buffering effect against drowsiness.

Of course, given the correlational nature of the data, other interpretations are also
possible. There is also support for an alternative model that treats drowsiness as the outcome
variable. When we regressed drowsiness on trait self-control, autonomous motivation, and their
interaction, using a multi-level model with a random slope of autonomous motivation (ICC =
.02), we found that self-control was negatively associated with drowsiness, b = -0.28, 95% CI [-
0.41, -0.15], B=-0.17, t =-4.14, p < .001; autonomous motivation was negatively associated
with drowsiness, b =-0.19, 95% CI [-0.24, -0.15], B =-0.13, t = -8.00, p < .001; and,

importantly, the main effects were qualified by a significant interaction, b = 0.14, 95% CI [0.06,
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0.21], B =0.06, t = 3.69, p < .001. Thus, another possible interpretation is that people who are
lower in self-control find a lack of autonomous motivation to be depleting, whereas people who
are higher in self-control are somewhat protected against this effect.*

Well-being. Finally, to determine whether the data are consistent with a model in which
self-determination helps to explain the relation between trait self-control and well-being, we
conducted a series of person-level mediation models treating trait self-control as the predictor,
average autonomous motivation over the week as a mediator, and three different well-being
measures as outcomes. Indeed, there were significant total effects of trait self-control on
measures of life satisfaction, purpose, and (lower) burnout; and autonomous motivation
explained some of the variance in each case (Table 2). This analysis cannot rule out other causal
models, but the data are at least consistent with a model in which autonomous motivation
partially mediates the relation between trait self-control and well-being.

Discussion

This study documented a positive association between trait self-control and autonomous
motivation. The real-world nature of the paradigm positions it as more than an existence proof
that trait self-control can be related to autonomous motivation. Among a relatively diverse
sample of people, pursuing a relatively diverse set of projects and goals, we found that trait self-
control does relate to autonomous motivation. As young professionals were navigating their
many, sometimes conflicting, sometimes tedious work tasks throughout a week, those who were
higher in self-control were more likely to find interest and/or meaning in what they were doing.

Further, hinting at a self-regulatory account, we found evidence consistent with the
possibility that the association depends on subjective fatigue. When people were more fatigued,

they were less likely to identify autonomous reasons for their work, with trait self-control
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potentially acting as a buffer against the fatigue effect. Among those higher in self-control,
fatigue did not relate to autonomous motivation as strongly. It is also noteworthy that trait self-
control remained a significant predictor of autonomous motivation when controlling for
subjective fatigue. This finding moves the current account beyond the closest extant evidence by
ruling out an alternative interpretation whereby lower self-control individuals might indicate less
autonomous motivation simply because they are more depleted (cf., Laran & Janiszewski, 2010).

Moreover, we found that average moment-to-moment autonomous motivation accounted
for some of the documented relation between self-control and well-being (Hofmann et al., 2014;
Wiese et al., 2017), and extended the scope of that relation to include burnout and purpose.
Previous research has linked autonomy to lower burnout (Van den Broeck, Vansteenkiste, De
Witte, & Lens, 2008) and the current work suggests that trait self-control may be relevant one
step earlier in the process, as a contributor to autonomous motivation (though, again, other causal
sequences are possible). Understanding both proximal and distal antecedents of burnout is
important given the negative association between burnout and both job performance and health
outcomes (Maslach, Schaufeli, & Leiter, 2001). Documenting these paths helps to paint a richer
picture of the relation between self-control and many facets of well-being, including happiness;
purpose or meaningfulness; and a lack of exhaustion, cynicism, and detachment.

These findings are all consistent with the hypothesized relation between trait self-control
and autonomous motivation, but many open questions remain based on this initial study. First
and foremost, this ESM study was an exploratory effort designed to address a number of broad
questions about motivation and goal conflict in daily life. While the measures that are omitted
from this article did not afford additional tests of the hypothesis, we did address many

exploratory questions with these data. It was therefore critical to conduct a close replication in
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which we planned to assess the basic association between trait self-control and autonomous
motivation We pursued this research aim in Study 1R. Second, we cannot definitively rule out
the role of biased responding. We did not find evidence to support the most compelling patterns
of biased responding that we could think of (see SOM), but others are possible. Studies 2 and 3
employ a cross-sectional design to ensure that selective responding is not responsible for the
observed relation. Third, in the experience-sampling context, we cannot dismiss the possibility
that higher- and lower-self-controlled individuals may be choosing different tasks, rather than
representing or experiencing the same tasks differently. Studies 3 and 4 use a fixed task.
Summary of Study 1R: An Experience Sampling Replication

We designed Study 1 as a broad, exploratory study. Our first priority in investigating the
observed relation between trait self-control and autonomous motivation was therefore to
determine if it replicated in a more confirmatory fashion. We identified an opportunity to do so
by embedding the study in a larger experience-sampling study that the third author of this paper
was involved in. That study was designed to investigate strategies involved in self-regulation
during unpleasant activities and the data are described in much more detail elsewhere (Hennecke,
Czikmantori, & Brandstitter, 2018). For brevity, we describe an overview of the study here, with
full procedural details in the SOM. The research team conducting that study was already
planning to measure trait self-control and to administer an experience-sampling protocol that
asked participants about their current activities and motivation. With length limitations in mind,
we could not add the full set of items from Study 1, but we were able to assess the two extremes
of the self-determination spectrum using an intrinsic-motivation item already included in the

protocol and an external-motivation item that we added.
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This study was deemed exempt by the ethics committee of the Faculty of Philosophy at
the University of Zurich, Switzerland. Participants for this study (N = 268; 229 female, 18-54
years old, Mdn = 22) were recruited through a large participant pool at the University of Zurich.
All items were presented in German and are translated here for reporting. In a preliminary survey
battery, participants completed a German translation of the Brief Self-Control Scale (Bertrams &
Dickhiuser, 2009; translated from Tangney et al., 2004; o = .88, M =4.16, SD =0.95).
Signaling occurred during a 14-hour window across 7 consecutive days, with signals randomly
assigned in 2-hour blocks separated by at least one hour. At every signal, participants first
responded to two items about their current affective state. Next, a block of questions referred to
whether participants had, within the hour, engaged in an unpleasant activity; its content (e.g.,
“study-related activity”, “work’) and hedonic qualities; any persistence strategies participants
may have used; and their success in remaining persistent.

Next, a second block of questions referred to participants’ most recent activity (which
may have been the aforementioned unpleasant activity), and its content and hedonic qualities.
Within this block, participants completed the measures that we examined for this study.
Specifically, participants indicated, with respect to their most recent activity, “How much fun
was the last activity before the questionnaire?” (1 = no fun at all to 7 = a lot of fun; M = 4.73, SD
= 0.68). After a couple of intervening questions, participants then indicated their experience of
external motivation, “To what extent did you do this activity because of a looming deadline or
because another person was waiting for you to do it?” (the scale changed from a 7-point to a 5-
point scale to fit in with overall survey flow; 1 = not at all to 5 = very strongly; person-level M =
1.94, SD = 0.57). For continuity, we will use the broader terms autonomous and controlled

motivation to refer to the constructs represented by the single intrinsic and external items,
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respectively. Autonomous and controlled motivation were negatively correlated, r(266) = -0.21,
p =.001, 95% CI [-0.34, -0.07].

To determine if there was an association between trait self-control and autonomous
motivation, we ran a multi-level model regressing autonomous motivation on trait self-control
with a random intercept of person (ICC =.11). As predicted, and replicating the exploratory
result in Study 1, trait self-control was a statistically significant predictor of autonomous
motivation, » = 0.12, 95% CI [0.04, 0.20], B =0.07,t=2.84,p = .005.° There was not a
significant relation between trait self-control and controlled motivation, » = 0.03, 95% CI [-0.04,
0.10], B =0.02, = 0.81, p = .42 (see Figure 1).

In both Study 1, which was more exploratory in nature, and Study 1R, which was more
confirmatory in nature, we observed a small, but reliable positive association between trait self-
control and autonomous motivation in the real world. This association appeared within a sample
of early-career professionals going about their daily workdays for a week, and within a sample of
university community members (mostly students, but also staff and other locals) going about
their personal and professional activities across a full week and weekend. Suggesting that the
effect of trait self-control is relatively targeted, there was not a similar positive relation with
controlled motivation in either study. With increased confidence in the reliability of the observed
association, we moved on in Studies 2 and 3 to cross-sectional designs that would allow us to
better characterize the nature of the observed relation.

Study 2: A Cross-Sectional Approach

The central aim of Study 2 was to test whether the relation between trait self-control and

autonomous motivation held when we used a design in which biased responding did not pose a

potential validity threat. We took biased responding out of the equation by employing a simple



Self-control and autonomous motivation 30

cross-sectional design. We used Amazon Mechanical Turk (MTurk) to recruit individuals during
their workday and measured trait self-control and autonomous motivation at a single time-point.
We used a “hidden screening” procedure to select participants who were completing MTurk
tasks during a brief break from their workday. We asked them to report on their motivation for
their most recent work task. Thus, we were able to again examine people’s motivation in a
natural setting, but without some of the potential pitfalls of an ESM approach.

Method

Research ethics statement. The Institutional Review Board for Social & Behavioral
Sciences at the University of Virginia approved all subsequent studies in this manuscript (i.e.,
Studies 2—4; Protocol #2013-0005, “Goal Priorities and Decisions”).

Participants. We recruited MTurk participants for participation in a 4-minute ($0.50)
study on “your day and priorities.” To field more participants who were in the middle of their
workday, we opened the study from 11am to 3pm local time. To simplify the process of
determining local time, we set IP restrictions and opened one wave to participants in the Eastern
time-zone and one wave to participants in the Pacific time-zone at the appropriate times
(Appendix for details). In the end, 748 participants completed the study (356 female, 387 male,
and 5 who reported non-binary responses or declined to report; 18-74 years old, Mdn = 33).

Procedure. We used a “hidden screening” procedure rather than advertising the
qualification standards because we did not want participants to have any incentive to lie about
their employment status (i.e., to report being at work so they would be eligible for an additional
study; Chandler & Paolacci, 2017). Instead, we used a multi-item screening procedure that was
embedded within a number of mundane questions about what the respondent had accomplished

that morning. Participants reported the time they woke up, whether they had exercised, and what
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time they went to work that morning. Participants who reported having the day off or being
unemployed were funneled off into Study 3, running concurrently. Participants who reported a
work start-time were then asked if they were done for the day or if they were taking a break and
planned to return to work. Participants who reported being done for the day were also funneled
into Study 3. Thus, participants were funneled into the current study if they reported being
employed, were at work, and were currently taking a break.

After responding to the screening questions, participants moved to the sections that
constitute the focal study. Participants were randomly assigned to complete the Brief Self-
Control Scale (a = .88; M = 3.60, SD = 0.70) at the beginning of the study or at the end of the
study, just before demographics. Participants then identified their most recent work task.
Following a similar progression as in Study 1’s ESM protocol, they indicated whether the task
was scheduled and whether they were working on their own or with others. They also reported
how long ago they had started working on the task, when they stopped working on the task, and
whether they had completed the task.

Then, participants read the prompt for the measure of autonomous and controlled
motivation. Measures were similar to Study 1, with slight changes. First, we changed the prompt
to fit better with the retrospective nature of the cross-sectional design. The prompt said, “Help us
understand your reason(s) for working on this task when you did. In other words, why did you
choose to work on this task over others? I chose to work on this task because....” Participants
indicated to what extent each of four reasons was the impetus for their decision using a scale
from 1 = not at all to 4 = completely. We measured autonomous motivation using the same two
items from Study 1 (but in the past tense). We measured controlled motivation using the two

external items (social and deadline) from Study 1. (In hindsight, it would have been preferable
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for the sake of consistency to include introjected motivation as well, but at the time we were
focused on external motivation as the main counterpoint to autonomous motivation.) By random
assignment, participants saw the reasons listed in one of two orders. If there was an additional
reason for their decision, participants could write in their own response, but they did not rate it.
Intrinsic motivation (M = 2.11, SD = 1.03) and identified motivation (M = 2.54, SD = 1.10) were
correlated, r(746) = .51, p <.001, and were averaged into an index of autonomous motivation (M
=2.32, SD = .92). Deadline-based external motivation (M = 2.57, SD = 1.21) and social-based
external motivation (M = 2.86, SD = 1.16) also correlated, r(746) = .32, p <.001, and were
averaged into an index of controlled motivation (M = 2.72, SD = 0.96). Autonomous motivation
was not correlated with controlled motivation, r(746)=-.03, p = .44, 95% CI [-.10, .04].

Next, participants reported on their subjective experience while working. Participants
reported their level of motivation and feelings of goal conflict.® Participants also reported how
satisfied they were with how they were spending their time on a scale from 1 = very dissatisfied
to 7 = very satisfied (SOM for satisfaction results). Finally, participants reported their age,
gender, and educational attainment before they were thanked for their time, debriefed, and paid.
Results

Descriptives. Most participants reported working alone (616 alone, 104 in a small group
of 2-4 people, and 28 in a large group). Three hundred seventy-eight participants reported that
the last work task occurred during unstructured work time; 213 participants said they had
scheduled the task in advance; 105 participants said someone else had scheduled the task in
advance; and 52 participants said the last work task occurred as part of a standing meeting.

Trait self-control and autonomous motivation. Consistent with predictions, trait self-

control correlated positively with autonomous motivation, »(746) = .19, p < .001, 95% CI [.12,
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.25]. Trait self-control did not correlate with controlled motivation, r(746) = .06, p = .12, 95% CI
[-.02, .13] (see Figure 1). We tested for order effects by regressing autonomous motivation on
order, trait self-control, and their interaction. There was no main effect of order, p = .849, nor an
interaction with trait self-control, p = .190, only the main effect of self-control, b = 0.31, 95% CI
[0.18, 0.45], B = 0.24, 1(744) = 4.49, p < .001. Follow-up analyses revealed correlational
evidence consistent with a mediational model whereby autonomous motivation partially
explained the effect of self-control on momentary satisfaction with time use (SOM).
Discussion

Once again, consistent with the hypothesis, we observed a positive association between
trait self-control and autonomous motivation. By employing a cross-sectional design and asking
participants about their most recent work activity, we could be more confident that decisions
about whether to respond to the survey were not responsible for the observed association. For
response decisions to explain the results of Study 1 and Study 2, it would have to be the case that
individuals higher (vs. lower) in self-control are more likely to pause in the middle of an
autonomously motivated activity to fill out a survey when signaled (Study 1) and that they are
more likely to spontaneously take an MTurk break immediately after making some progress on
an autonomously motivated activity (Study 2). This very specific explanation seems implausible.
If anything, we would expect individuals higher (vs. lower) on self-control to be more committed
to their autonomously-motivated tasks and to persevere on them for longer.

It is also informative that the positive association holds regardless of the order of
measurement. The positive correlation when the self-control measure came second shows that it
was not necessary to engage self-control processes by priming them through the act of

administering the scale. And, vice versa, the positive correlation when the Self-Control Scale
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came first shows that reflecting on an autonomously motivated activity did not “cause” the
relation by inflating self reports of trait self-control.

We used an idiographic approach to assess motivation in Studies 1 and 2. Individuals
rated their own tasks as they were going about their own business (Study 1) or as they were
taking a short break from their own business (Study 2). Given this approach, we cannot rule out
the possibility that higher- and lower-self-control individuals are simply working on different
tasks. In Study 3, we mixed an idiographic and a nomothetic approach. We again asked
participants about their motivations for an upcoming activity of their own choosing, but we also
asked them about their motivations for doing studies on MTurk. If the relation still appears in the
latter case, it would suggest that trait self-control is associated with representing or experiencing
the same activity as more autonomously motivated.

Study 3: Seeing More Autonomous Motivation in the Same Task

Study 3 followed the same procedure as Study 2, except with some changes to the items
used to measure autonomous motivation. The participants in this study were those who were
determined by the hidden-screening procedure in Study 2 to not be at work. Thus, the sample is a
collection of individuals who were not currently in the middle of their workday (either because
they were not currently employed or because they were not at work at the moment). The key
changes from Study 2 were that we asked about motivation for an upcoming personal task and
about motivation for doing MTurk studies. If higher self-control individuals report more
autonomous motivation even when the task is in the future, this again suggests that differences as
a function of trait self-control cannot be attributed to different levels of depletion from the task
itself (cf., Laran & Janiszewski, 2010). It would also suggest that trait self-control is not just

helping people to rationalize their investment in current or recently-completed activities.
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Additionally, if higher self-control individuals report more autonomous motivation for working
on MTurk—a fixed task across participants—this is stronger evidence that the motivational
differences are based at least in part on different representations or experiences of the task rather
than on different choices of what to pursue.

Method

All participants who were not currently working as defined by the multi-item screening
measure employed in Study 2 were directed to this study. In the end, 508 participants completed
the study (254 female, 247 male, and 7 who reported non-binary responses or declined to report;
18-77 years old, Mdn = 31). As in Study 2, participants were randomly assigned to complete the
Brief Self-Control Scale (o = .88, M =3.52, SD = 0.71) before reporting their task motivation or
after. To set up the motivation assessment, we asked participants to briefly describe “the most
important thing” they were hoping to accomplish that day. Participants reported whether the task
was scheduled in advance and whether they would complete it with others or alone.

Next, in counterbalanced order, participants reported on their reasons for putting the
upcoming task on their to-do list and their reasons for working on an MTurk study. For the
upcoming task, we asked: “You said that today you want to accomplish the following task:
‘{task}” Help us understand your reason(s) for including this task on your to-do list today. I have
included this task ...” and participants indicated their agreement with the same four items from
Study 2 (intrinsic, identified, deadline-based external, and social-based external) using a 4-point
scale from 1 = not at all true to 4 = completely true. Intrinsic motivation for the participant’s
future task (M = 2.20, SD = 1.14) and identified motivation for the participant’s future task (M =
2.90, SD = 1.08) were correlated, r(506) = .32, p < .001, and we averaged them into an

autonomous motivation index (M = 2.55, SD = .90). Deadline-based external motivation for the
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participant’s future task (M = 1.86, SD = 1.11) and social-based external motivation for the
participant’s future task (M =2.10, SD = 1.15) were also correlated, (506) = .34, p < .001, and
we averaged them into a controlled motivation index (M = 1.98, SD = .92). Autonomous
motivation was not correlated with controlled motivation, »(506)= .03, p = .56, 95% CI [-.06,
A1].

For the MTurk survey ratings, we asked, “The following questions refer to your
participation in this MTurk research study. Help us understand your reason(s) for taking part in
this study right now. I am completing this MTurk study ...” and participants indicated their
agreement with the same four items. Intrinsic motivation for MTurk (M = 2.62, SD = .99) and
identified motivation for MTurk (M = 2.08, SD = 1.02) were correlated, r(506) = .51, p < .001,
and we averaged them into an autonomous motivation index (M = 2.35, SD = .87). Deadline-
based external motivation for MTurk (M = 1.54, SD = .92) and social-based external motivation
for MTurk (M = 1.50, SD = .89) were also correlated, r(506) = .47, p <.001, and we averaged
them into a controlled motivation index (M = 1.52, SD = .77). Autonomous motivation was
correlated with controlled motivation, r(506) = .31, p <.001, 95% CI [.23, .39].

Consistent with Study 2, participants then reported their experience of conflict and
satisfaction while completing the MTurk survey. Finally, participants reported their age, gender,
and education attainment.

Results

Trait self-control and autonomous motivation for a fixed task. As predicted, trait self-
control was positively correlated with identifying autonomous reasons for completing the current
MTurk survey, r(506) = .26, p <.001, 95% CI [.18, .34]. It did not correlate with identifying

controlled reasons, r(506) = -.03, p =.531,95% CI [-.11, .06] (see Figure 1). We tested for order
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effects by regressing autonomous motivation for the MTurk survey on order, trait self-control,
and their interaction. There was no main effect of order, p = .950, nor an interaction with trait
self-control, p = .509, only the main effect of trait self-control, b = 0.36, 95% CI[0.22, 0.49], B =
0.29, 1(504) = 5.10, p < .001.

Trait self-control and autonomous motivation for an upcoming personal task. The
positive relation between self-control and autonomous motivation also held for the participant’s
own task ratings. Self-control was positively correlated with autonomous motivation, r(506) =
15, p <.001, 95% CI [.06, .23]. This replicates our findings from Studies 1 and 2 and extends
the evidence to include future tasks. We also found that self-control was negatively correlated
with controlled motivation in this instance, #(506) = -.09, p =.04, 95% CI [-.18, -.00]. There was
no evidence for order effects on the participant’s rating of autonomous motivation for their own
task, p = .264, or an interaction with trait self-control, p = .289, while the main effect of trait self-
control remained significant, b = .25, 95% CI [0.10, 0.39], B = 0.19, #(504) = 3.31, p = .001.
Discussion

In Study 3, we took advantage of the cross-sectional study design to ask participants to
indicate their autonomous motivation for the same task, the MTurk survey itself. In this study,
the higher autonomous motivation reported by higher self-control participants cannot be a
consequence of those individuals working on different tasks than their lower self-control
counterparts. We also extended the finding by demonstrating that the positive relation between
self-control and autonomous motivation holds when participants are looking forward to
upcoming tasks, indicating that the effect is more than post-hoc rationalization (Bem, 1972;

Cialdini, Trost, & Newsom, 1995; Cooper & Fazio, 1984; Festinger, 1957). It also rules out the
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possibility that all of the effects are attributable to lower self-control individuals feeling more
negatively about tasks that just depleted them.

Across Studies 1, 1R, 2, and 3, we observed an association between trait self-control and
autonomous motivation for professional goals, personal goals, and a fixed goal. The fundamental
aim of Study 4 was to better assess the nature of that relation. Study 1 provided suggestive
evidence of a self-regulatory relation, showing that trait self-control was particularly important
for autonomous motivation when fatigue was high; but falls short of providing causal evidence
of such dependence. We addressed this open question in Study 4 by manipulating the potential
instrumentality of boosting autonomous motivation.

Study 4: Manipulating Instrumentality

We have proposed that trait self-control might be related to autonomous motivation in a
self-regulatory fashion. However, a viable alternative is that the association is incidental, like a
trait-based spandrel that does not reflect a direct relation between the two and merely arises from
shared variance with a third variable. For example, it could be the case that individuals who are
higher in self-control are also high-level agents (those who consistently construe actions in more
abstract terms; Vallacher & Wegner, 1989), and that high-level agents consistently identify more
autonomous reasons for their actions because they see the broader meaning of what they are
doing. Study 1 provides evidence against this particular third-variable mechanism, but other
variations are nonetheless possible.

If it turned out that trait self-control was related to autonomous motivation in a flexible
fashion, based on self-regulatory challenges in the environment, this would provide strong
evidence for the self-regulatory interpretation. During goal pursuit, people pay more attention to

and feel more positively about the means that help them achieve their goal. This goal-based
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evaluation is a hallmark of self-regulation (Aarts, Dijksterhuis, & De Vries, 2001; Ferguson &
Bargh, 2004; Fishbach et al., 2010; Forster, Liberman, & Friedman, 2007; Markman & Brendl,
2000; Moors, De Houwer, & Eelen, 2004). Thus, if the association between trait self-control and
autonomous motivation reflects even a distal causal relation, whereby being high in self-control
indicates a higher likelihood of engaging self-control processes that target autonomous
motivation (whether deliberately or automatically), then the association should be stronger when
a given task is ongoing than when it is complete (Trope & Fishbach, 2000).

This does not imply that flexibility is a necessary condition for all self-regulatory
interpretations. A more stable association between trait self-control and autonomous motivation
could still be self-regulatory in nature. For example, it could be the case that individuals high in
self-control so regularly create or focus on the autonomous reasons for their action that it
becomes a regular, habitual, or crystalized tendency. In this case, the association would not
necessarily depend on self-regulatory challenges in the moment. This sets up the following logic:
If the relation between trait self-control and autonomous motivation is flexible based on
instrumentality, this would be strong evidence of a self-regulatory interpretation; if the relation is
not flexible, other approaches would be needed to help determine the nature of the association.

The instrumentality prediction may seem at odds with our earlier studies that asked about
recently-completed tasks, but this neglects an important distinction between regularly completed
real-world tasks and novel experimental paradigms. Our assumption is that people will encounter
most of their completed real-world tasks again in the future. If someone just finished filing
reports in real life, it would be useful to boost the autonomous motivation associated with “filing
reports” because the person will probably have to do it again tomorrow or next week. This

experiment, in contrast, employs a novel experimental task that people are exceedingly unlikely
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to encounter again in the future. If someone just finished completing a strange experimental task,
it would not be useful to boost the autonomous motivation associated with that specific task
because the person will probably never do it again. Research in the areas of learning and
motivation converge on the idea that people “are sensitive to the prospective utility of
responses—responses that can fulfill future goals seem to make more indelible impressions on
participants’ memory than do responses that will not be useful later” (Ferguson & Barsh, 2004,
p- 559; Markman & Brendl, 2000; Marsh, Hicks, & Bryan, 1999; Roediger, 1996).
Study 4 Precursor

In our first effort to test the instrumentality hypothesis (details in SOM), we attempted to
manipulate instrumentality by asking participants to consider reasons for working on a task that
they themselves would have to complete or that they thought only other people would have to
complete. The assumption here was that it would be instrumental for participants to boost their
sense of autonomous motivation if they thought they would soon complete the task, but not if
they only believed that others would need to do so. We created a tedious vigilance task (the
“Security Detection Task™) in which participants would monitor inherently boring stimuli for
many trials, looking for rare ‘hits.” The task was not inherently interesting or obviously valuable.

We attempted, perhaps unsuccessfully, to strike a delicate balance with this procedure.
On one hand, we needed to ensure that participants’ understanding of the task was the same
across conditions. On the other hand, we recognized at the outset that to achieve sufficient
statistical power, we would need to recruit a large sample and would need to use an online pool
to do so. The countervailing tension, then, was to ensure that participants knew how tedious the
task was, but did not drop out disproportionately in the first- versus third-person condition. Our

attempt to achieve this balance involved explaining the task, administering five practice trials,
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and then asking participants to report on their reasons (real condition) or presumed reasons
(hypothetical condition) for working on the task. In the real condition, participants went through
these preliminary steps expecting to complete the full Security Detection Task. In the
hypothetical condition, participants went through these preliminary steps knowing that the
Security Detection Task was a “task that we are going to use in OTHER MTurk studies.”

Across conditions, we once again replicated the simple association between trait self-
control and autonomous motivation, r(607) = .09, p = .03, 95% CI[.01, .16]. This finding
provides the strongest evidence thus far that trait self-control is somehow related to differential
representations. With respect to the exact same task in all cases, individuals who were higher in
trait self-control saw the task as more interesting and/or valuable. However, counter to the
instrumentality prediction, this association was unaffected by the manipulation. Regressing
autonomous motivation on centered trait self-control, condition, and their interaction, we found
no main effect of condition, nor an interaction, ps > .50. (With these controls in the model, trait
self-control was marginally associated with greater autonomous motivation, b = 0.14, 1(605) =
1.76, p = .08). Based on this single study, we faced a lot of uncertainty about whether to interpret
the absence of an experimental effect as evidence against the self-regulatory account, or simply
as a failure to produce a difference in perceived instrumentality across conditions.

In hindsight, we identified several potential weaknesses in the paradigm. First, the
experiential challenge of the Security Detection Task was intended to arise from the monotony.
A five-trial preview may have been insufficient for making the real versus hypothetical
manipulation meaningful. Second, it is possible that participants construed the dependent
measure differently than we intended in the hypothetical condition. By presenting it as a task

“others” would need to do, we may have unintentionally encouraged participants to simulate
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others’ (or their own counterfactual) perspectives, and they may have done so relatively
accurately. With these uncertainties acknowledged, we revised the task for the next study.
Study 4 Overview

Our revision involved one key change that had a number of useful properties. Instead of a
personal-relevance manipulation (real versus hypothetical task), we employed a goal-completion
manipulation (ongoing versus completed task; Ferguson & Bargh, 2004; Trope & Fishbach,
2000). This allowed us to give participants in both conditions a richer experience of the task,
while allowing more opportunity to differentiate their subjective experiences. Participants in both
conditions could work on the “actual” task (rather than a preview). The motivation measure
came after the same number of trials in both conditions, but in the ongoing-task condition it was
partway through the task, whereas in the completed-task condition it was between the focal task
and a follow-up task. Regular progress messages emphasized the difference. This change also
allowed us to administer an identical measure across participants. We were able to ask, in both
conditions, whether they personally perceived the task to be intrinsically interesting and/or
valuable. This eliminated the potential problem of encouraging participants in the non-
instrumental condition to imagine what they would have felt if it had been instrumental. We
omitted a measure of controlled motivation in this study because it did not fit with the framing of
the autonomous motivation measure.
Method

We recruited MTurk participants for participation in a 6-minute study ($0.61) on
“evaluating tasks.” In the end, 615 participants completed the study (268 female, 341 male, and 6
who reported non-binary responses or declined to report; 18-75 years old, Mdn = 32). The

computer program randomly assigned participants to the ongoing or complete condition. In the
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ongoing condition, we told participants, “Today’s session will take place in 3 main parts: Part 1a
= UCAP Task (A), Part 1b = UCAP Task (B), Part 2 = Background Surveys.” We explained that
the UCAP task consisted of completing CAPTCHA tasks (i.e., typing letters from a distorted
image to prove that one is a human, not a computer). In Part 1a, the participant completed three
blocks of 4 CAPTCHAS s each and received feedback after each block (“20% done,” “40% done,”
etc.). After the third block, the participant learned that he or she was “60% done—you still have
40% left to go.” To reinforce the manipulation, the program initiated a 30-second break, “to help
you get ready to complete the rest of the UCAP Task.” After the break, the participant completed
the focal DV ratings. Instructions said, “Please pause to answer some questions about the UCAP
Task, and then you will move on to complete the remaining 40%.” We asked participants to rate
their agreement or disagreement with four items assessing autonomous motivation on a 7-point
scale from 1 = strongly disagree to 7 = strongly agree. The items were “A research task like the
UCAP contributes to important outcomes,” “A research task like the UCAP can actually be kind
of fun,” “It can be interesting to work on a research task like the UCAP,” and “This UCAP
research task may contribute to valuable scientific findings.”

In the complete condition, we tried to create the impression that the UCAP would be over
after the first part of the session. Instructions stated that, “Today’s session will take place in 3
main parts: The main task, then two short follow-ups: Main Task = UCAP Task, Follow-up 1 =
Brief Performance Task, Follow-up 2 = Background Surveys.” We explained the UCAP in the
same terms as those used in the ongoing condition. Participants then completed three blocks of 4
CAPTCHAs each, again receiving feedback after each block (“33% done,” “67% done”). After
the third block, the participant learned that he or she had completed the task. The program

initiated a 30-second break. After the break, the participant completed the same focal DV ratings
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as in the ongoing condition. Instructions said, “Now that you are done with the UCAP Task,
please answer some follow-up questions and then you will move on to something new.”

After responding to the dependent measures, consistent with the cover story in each case,
participants in the ongoing condition completed two additional blocks of CAPTCHAs, whereas
participants in the complete condition completed 2 blocks of basic arithmetic questions.
Participants in both conditions ended by responding to brief demographics and the Brief Self-
Control Scale (o = .87, M =3.50, SD = 0.70).

Results

Across the two conditions, the four autonomous motivation items (important-identified,
fun-intrinsic, interest-intrinsic, and value-identified) were highly correlated (o = .89) and were
averaged into a single autonomous-motivation index (M = 4.84, SD = 1.37). For three
participants who each skipped one of the items, the index is an average of three items.

We regressed autonomous motivation on centered trait self-control, condition (complete
=1, ongoing = 0), and their interaction. There was no main effect of condition, b = 0.02, 95% CI
[-.20, .24], B =0.01, #(611) = 0.19, p = .85. There was a main effect of self-control, b = .40, 95%
CI[.18,.63], =0.21, #(611) = 3.56, p < .001. More importantly, this effect was qualified by a
significant interaction between self-control and condition, b = -0.36, 95% CI [-.67, -.04], B = -
0.18, #(611) = -2.25, p = .025 (see Figure 3). The simple slope of trait self-control was significant
in the ongoing condition, b = 0.41, 95% CI [0.19, 0.63], B = 0.21, t = 3.55, p < .001, but not
significant in the complete condition, b = 0.05, 95% CI [-0.17, 0.27], B = 0.02, t = 0.45, p = .66.
Discussion

Study 4 provides evidence that the association between trait self-control and autonomous

motivation may be instrumental in nature, strengthening the self-regulatory account over other,
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more incidental accounts. Certainly, one’s level of confidence in this interpretation should be
tempered by the results of the precursor study, which did not find evidence that the relation
depends on goal activation. However, we caution against a score-keeping approach (“one null
effect, one significant effect”), or even a meta-analytic approach, when evaluating the
cumulative evidence for moderation by instrumentality. Using a different manipulation, we
found very different effects, suggesting that the original procedure may have been flawed. When
all participants experienced the actual task and responded on identical measures, and when we
adjusted the paradigm so that participants were unlikely to try to guess or simulate their
motivation, we found a convincing difference between conditions. In sum, then, we take this as
moderately strong evidence of an active, flexible self-regulatory account.
Meta-Analysis

To obtain a better estimate of the overall trait self-control—autonomous motivation
association, we conducted an internal meta-analysis across these six studies using the R metafor
package (Viechtbauer, 2010). We used Fisher’s Z transformations of the raw correlations from
the cross-sectional studies and experiments and used standardized coefficients as correlation
coefficients for the two ESM studies (Peterson & Brown, 2005). For Study 4P, we used the
correlation from the full sample. For Study 4, given the condition effect, we only used the
information obtained in the “ongoing” condition. We used the random-effects meta-analytic
procedure given our small study k and I of 61% suggesting study variability. The meta-analytic
correlation coefficient (N = 2,633) was 0.16, 95% CI [.10, .22] (see Figure 4), indicative of a

small but systematic association between trait self-control and autonomous motivation.
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General Discussion

Across six studies, including two experience-sampling protocols, we have documented an
association between trait self-control and autonomous motivation. Across a variety of contexts
and goals, people with higher versus lower levels of self-control were more likely to identify
autonomous reasons for pursuing their goals. This was evident in daily life, at work and home,
and in novel experimental tasks. It was evident in prospect, retrospect, and in the moment. It was
evident when people ostensibly had a lot of choice over their own activities and when they were
assigned to specific activities.

Across studies, we tried to balance the external validity afforded by an experience-
sampling approach with the varying degrees of internal validity afforded by more controlled
approaches. Experience sampling showed that the association holds in real life, but left open the
possibility that higher autonomous motivation among the more self-controlled individuals was a
result of choice rather than shifting motivational quality. Subsequent cross-sectional and
experimental studies that employed a fixed task for all participants gave reason to favor the
shifting-quality account (Studies 3, 4P, and 4). However, it is important to acknowledge that
effects documented in one study cannot definitively “rule out” explanations in another study.
Studies showing the association on a task that is fixed across participants provide an existence
proof for the shifting-quality account, but cannot rule out the possibility that different choices at
least partially contributed to the effect in experience-sampling studies.

Further, there was evidence that the relation is self-regulatory in nature. The more
fatigued that people felt over the course of their workweek, the more pronounced was the
association between trait self-control and autonomous motivation (Study 1), hinting that people

may marshal self-control in service of autonomous motivation when needed most. Moreover,
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trait self-control only predicted autonomous motivation if people reported their reasons mid-task;
it did not predict autonomous motivation if people thought they would never have to do the task
again (Study 4). Thus, naturalistic and experimental evidence suggest that functionally deployed
self-regulatory processes may be responsible for the boost in autonomous motivation. It does not
appear to be the case that individuals higher in self-control go through life with autonomy-
colored glasses on. Rather, they seem to put those glasses on as needed. The basic association,
and the conditions under which it is most evident, stands as preliminary, but not conclusive,
evidence for a more specific causal hypothesis which states that self-control may contribute to
motivational quality by increasing autonomous motivation.

We also found evidence consistent with the possibility that the positive relation between
self-control and autonomous motivation has consequences for well-being. To the extent that
people could identify autonomous reasons for their work, they were more satisfied with their
time usage, more satisfied with their life overall, and they felt less burnt out by their
circumstances. Different methods are needed to differentiate between various causal models
(Fiedler et al., 2011), but the current finding adds a potential explanatory path to account for
previously identified associations between trait self-control and well-being (Hofmann et al.,
2014; Wiese et al., 2017). Current observations also suggest that self-control may play both a
“nurturing” role, helping to increase and cultivate the positive aspects of people’s goal pursuit,
and a “protective” role, helping to buffer against the stress and conflict that often characterize
challenging, long-term goal pursuit.

Causality and Other Open Questions
While the moderation evidence, especially the experimental moderation in Study 4,

disposes us to favor the interpretation that self-control affects autonomous motivation, the
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current work clearly has not provided direct causal evidence for this claim. The possibility of
reverse causation merits serious consideration. It is possible that more frequently experiencing
high autonomous motivation causes people to report that they are better at self-control. Over a
longer timescale, it is reasonable that someone who regularly found himself pursuing what he
saw as interesting and meaningful work would tend to be more successful in his work. He would
more readily agree, for instance, that he “[is] able to work effectively toward long-term goals,”
and disagree that he “[has] trouble concentrating” (Tangney et al., 2004). At least in the long-
term, then, there is a possible path by which individual differences in autonomous functioning
could cause what is interpreted as self-controlled behavior. However, this story only seems
compelling over a longer time horizon. The moderation effects demonstrated in Studies 1 and 4
render this causal direction less plausible, in our evaluation, because it is harder to explain how a
short-term need to engage autonomous motivation would cause variation in reports of trait self-
control. If the relation between trait self-control and autonomous motivation can be “turned
down” when people are relatively more energized (Study 1) or disengaged from the task (Study
4), it seems likelier that the enactment of self-control processes is the causal agent. Taking stock
of the full set of evidence, we have not established a definitive case for the causal role of self-
control, but we have gone beyond the initial step of merely documenting an association.
Another open question for future research involves identifying the specific processes that
link self-control and autonomous motivation. We suggest that three models stand out as most
promising for future investigation. The first candidate, which we refer to as a “representational
model,” builds from the idea that self-control can support goal pursuit by modulating
representations of goal-relevant stimuli (see Fishbach & Converse, 2010; Kuhl, 1984; Mischel et

al., 1989). Even without effortful, conscious control, self-regulation can support goal pursuit by
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leading people to cognitively represent goal-related stimuli in positive ways (e.g., Ferguson &
Bargh, 2004; Fishbach et al., 2010). It is possible that self-control similarly operates on
motivational quality by influencing how people attend to, encode, retrieve, or interpret their
reasons for goal pursuit.

A second candidate is a “desire—competition model.” This model builds from the
premise that trait self-control reflects, to a large extent, the meta-trait of stability, a tendency
toward restraint and lack of emotional and motivational disruption (DeYoung, 2011; Olson,
2005; Tangney et al., 2004). Consistent with this notion, individuals who are higher (versus
lower) in trait self-control experience tempting desires less frequently and less strongly
(Hofmann et al., 2012; Imhoff et al., 2014), possibly because they experience temptations as less
alluring in the first place and possibly because they down-regulate the allure more quickly
(Gillebaart et al., 2015; Hofmann, Friese, & Strack, 2009; Myrseth, Fishbach, & Trope, 2009).
This raises the possibility that those who are lower in self-control feel less autonomous
motivation because they are feeling a stronger pull to do something else instead. This argument
requires an additional assumption, namely that tempting alternatives detract from the experience
of autonomous motivation—in other words, that there is some competition between the strength
of competing desires and autonomous motivation—but represents an intriguing possibility.

A third candidate model has roots in self-perception theory (Bem, 1972). It starts from
the premise that individuals who are higher in trait self-control rely more on beneficial habits
(Adriaanse et al., 2014; Galla & Duckworth, 2015). Considering that habits are automatic
responses to cuing situations (Wood & Neal, 2007), when individuals are asked to report on their
reasons for pursuing a habitual action, they may find it difficult to identify any attribution for

their own behavior. In the absence of strong external cues, which can more readily be observed,
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individuals acting out of habit may be likelier to arrive at an internal attribution for their
motivated behavior (e.g., Lepper, 1973; Lepper & Greene, 1975). In short, if an individual is
prompted to assess the quality of her motivation, but she does not know why she is pursuing a
goal, she may be more likely to infer that she must be pursuing it for intrinsic reasons. This
process seems unlikely to account for the results of Study 4, but the field results from Studies 1
and 1R especially are likely to be multiply determined and this could be one contributor.

Indeed, the current research prompts at least as many questions as answers. Future studies
might benefit from a long-term longitudinal approach that allows tracking of changes in trait
self-control, from the addition of measures of dispositional autonomy (e.g., Weinstein et al.,
2012), and from paradigms that allow for the targeted examination of potential mechanisms.
Theoretical Implications

With outstanding questions acknowledged, we offer that the current work already
suggests a number of theoretical and practical implications. Most of all, this work builds a bridge
between two major areas of self-regulation research, self-control and self-determination, that
rarely intersect. Our work hints at the possibility that the quality of motivation, a key determinant
of goal-pursuit success and more general need fulfillment and well-being, may itself be
determined not just by features of the task and situation, but also by self-control processes
initiated by the individual. With respect to self-determination theory, this work highlights and
provides initial empirical support for a mostly overlooked potential cause of motivation quality.

With respect to self-control, this work makes a few distinct contributions. First, the work
contributes to an ongoing discussion about the relation between trait- and state-self-control (e.g.,
Baumeister et al., 2007; de Ridder et al., 2012; DeWall et al., 2007; Imhoff et al., 2014;

Milyavskaya & Inzlicht, 2017; Muraven et al., 2007). By documenting systematic situational
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variation in the association between trait self-control and autonomous motivation, we provided
some support for the view that trait self-control is a marker of one’s likelihood or ability to
engage helpful self-control processes when needed. Moreover, our work bolsters an emerging
view that trait self-control involves a substantial proactive component. Given the variety of
contexts in which we documented the association, it appears that self-control is not solely
involved in overcoming tempting impulses — it also plays a general role in improving the
circumstances of goal pursuit. Our work also extends the proactive view by documenting a new
proactive mechanism. Previous work has focused on how self-control makes goal pursuit easier
by helping people to avoid temptations in the first place, or by inflating the desirability of the
end-state. Identifying autonomous reasons for one’s work, and thereby increasing the extent to
which one’s efforts are autonomously regulated, is a third proactive path.

Finally, we believe this work contributes to a “whole trait” view of self-control by
helping to identify the explanatory part of the trait (Fleeson & Jayawickreme, 2015). At this
point, both the concurrent and predictive validity of trait self-control are extremely well-
established (de Ridder et al., 2012; Duckworth & Kern, 2011). The current work adds to a
growing effort to enumerate the specific behavioral and social-cognitive mechanisms through
which self-control so profoundly affects outcomes (e.g., Adriaanse et al., 2014; Ent et al., 2015;
Hofmann et al., 2012). By drawing from needs-based models of motivation (Deci & Ryan, 2000;
see also Dweck, 2017), we were able to focus attention on motivation quality as another
potentially influential mechanism.

Practical Implications
Sometimes the conditions of goal pursuit are less than ideal for cultivating autonomous

motivation. Even individuals with lots of objective control over their to-dos at work and home
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are not always able to choose the more interesting task or set up the optimal situation. Sometimes
students do have to focus on making the grade rather than pursuing personal edification.
Sometimes employees have to recognize that the boss is watching closely, ready with rewards or
punishments in hand. It should be reassuring, then, for those who are higher in self-control, that
self-control seems to be involved in recognizing the interesting features or higher-level meaning
of one’s work. At the same time, it should serve as a warning to those lower in self-control, and
those managing them or living with them, that they may be less likely to do the same. Third-
parties who are trying to help may need to more actively shape the situation appropriately for
these individuals, emphasizing freedoms more, providing more opportunities for novelty, and
helping to promote the connection to higher-level meaning (Harackiewicz & Hulleman, 2009;
Reeve, 2009).

This work also prompts a provocative applied question: Is it possible that individuals
could train themselves, or be trained by others, to regulate their goal pursuit in more intrinsic or
identified ways? Perhaps through education, practice, and/or therapy, individuals could learn to
identify autonomous reasons, therefore changing the quality of their own motivation, and
prompting more beneficial modes of self-regulation. Simple prompts can lead individuals to
focus on what is fun in their work (Sansone et al., 1992) or help them to see how the work is
valuable for their own and others’ outcomes (Hulleman, Godes, Hendricks, & Harackiewicz,
2010; Hulleman & Harackiewicz, 2009; Yeager et al., 2014). Perhaps, in concert with improved
self-control, individuals could develop the ability to easily adopt such a perspective on their own.
Conclusion

Most people are hungry to pursue interesting work and make meaningful contributions.

Access to inherently interesting tasks and exposure to autonomy-supportive situations certainly
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promote such an experience, but people do not always have the luxury of such optimal goal-
pursuit conditions. The current work hints that self-control may play a role as well, which would
be particularly valuable for the self-controlled person who happens to be stuck in otherwise
uninspiring circumstances. Underlying reasons matter a great deal for goal-pursuit outcomes, and

self-control may help individuals tap into the most advantageous of those reasons.
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Table 1
Means, standard deviations, and correlations between trait self-control, motivations, and

drowsiness (Study 1)

Measure M (SD) 1 2 3 4 5 6
1. Self-Control 3.37 (.63) -

2. Intrinsic 1.97 (58)  .21%** -

3. Identified 226 (.69)  22%%* S THEE -

4. Introjected 236 (.70) -28%*F* 06 A1 -

5. Controlled (Social) 3.01(59) -.07 14%* .07 45%%® -

6. Controlled (Deadline) 2.55(.60) .02 -.01 -.06 25%FE - SH*F

7. Drowsy 1.95(.62) -.28%** _13 -20%*%  18¥*F* 01 .02

Note. Correlations are calculated for person-level average responses. * indicates p < .05, **
indicates p < .01, and *** indicates p < .001.
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Table 2
Bootstrap estimates for mediation path components and average indirect effect estimate with

95% CI (Study 1)

a b c c’ Indirect effect & 95% CI
Purpose 0.21%%* 0.24%#%* 0.53#** 0.48%#** 0.05 [0.01, 0.10]
SWLS 0.21%%* 0.28* 0.86%#** 0.80%#** 0.06 [0.00, 0.14]
Burnout 0.21%%* -7.49% %% -3.45% -1.90 -1.55[-2.97, -0.48]

Note. Results reflect three separate mediation analyses treating trait self-control as the
independent variable, autonomous motivation as the mediator, and one of three measures of
well-being as the outcome variable. Purpose = Ryff Purpose scale; SWLS = Satisfaction with
Life scale; Burnout = Copenhagen Burnout Inventory. Path a refers to the association between
trait self-control and autonomous motivation; b to the association between autonomous
motivation and the well-being measure; c to the direct association between trait self-control and
well-being; and ¢’ to the direct association when accounting for autonomous motivation as a
putative mediator. Bootstrap estimates are based on 1000 iterations. T p =.075, * p < .05, ** p <
01, #** p <.001
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Figure 1. Predicted endorsement level of autonomous and controlled motivation from centered
trait self-control across Studies 1-3. Error bands are 95% Cls. Note that the specific items
making up controlled motivation vary across studies as described in the text. In Study 1R,
autonomous and controlled motivation were measured on different response scales, reflected by

labels on the left and right side of the panel, respectively. See online version for color.
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Footnotes

lNotably, SDT also differentiates the “what” of goal pursuit, such that goals with
different content (or aims) can be pursued for different reasons (Elliot & Thrash, 2001; Elliot &
McGregor, 2001; Vansteenkiste, Lens, & Deci, 2006; Vansteenkiste, Mouratidis, & Lens, 2010).
For example, one student might have a mastery goal (i.e., success defined by mastering the
material) and another student might have a performance goal (i.e., success defined by
demonstrating superior understanding; Dweck & Leggett, 1988; Nicholls, 1984). Each of these
goals could be pursued for autonomous or controlled reasons (e.g., pursue mastery because you
enjoy it or pursue mastery because of parental pressure). While it is important to acknowledge
that reasons and aims are separable (Vansteenkiste et al., 2010), we focus on reasons in the
current work.

?To date, no other data from this study have been published elsewhere.

3 Although a strict self-determination definition would exclude “deadline” from this
composite, we have included this measure given the correlations between all three variables and
the belief that this reflects external pressures. If “social” is the only item used for external
regulation, there is no meaningful change in the estimates reported throughout this section.

*In the SOM, we introduce time-lagged models that allowed us to ask related but distinct
questions about how these processes unfold over time. We tested whether current drowsiness
affects subsequent autonomous motivation (and vice versa), and whether trait self-control
moderates these quasi-causal processes.

> We used the fun item for intrinsic motivation due to its face similarity with our intrinsic
motivation item in other studies. However, not surprisingly, fun correlated highly with a

subsequent item, “Before beginning with this activity to what extent did you choose the activity
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because you enjoy doing it for its own sake? (1 = not at all to 7 = very much),” person-level r =
.82. If, after the fact, we combine them into a two-item composite and re-run the focal analysis,
regressing the autonomous-motivation composite on centered trait self-control, we find a weaker,
but still positive association, b =.081, 95% CI [.00, .16], B = 0.05, 7 = 1.97, p = .050.

®We included measures of goal conflict in Studies 1R, 2 and 3 to follow up on findings
from the larger procedure associated with Study 1. Because they are not directly related to the

hypothesis, we do not address them here.
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Appendix
Recruitment and Data Collection Plans and Procedures
Study 1

For this exploratory study, we determined our sample size based on practical constraints
rather than formal power analyses. First, we wanted to get as fine a picture as possible of
motivational changes throughout a workday, while balancing participant recruitment, experience,
and compliance. We reasoned that “once per hour” over the course of the workday for a week
would provide a good representation of the workweek without being too burdensome for
participants. This provided a maximum level-1 (moments) sample of 40 responses. Factoring in
missed signals, skipped signals, and some “not working” responses, we expected that
participants would provide about 5 valid responses per day, for a total of 25 responses per
person. Next, we wanted to get as much level-2 power (persons) as possible to allow testing of
individual-difference effects. Here, our key constraint was budget. In preparation of the grant
proposal that ultimately funded this work, we relied on the heuristic of recruiting at least as many
participants as similar studies, and identified Hofmann and colleagues’ (2012; N = 205) work as
the most relevant example. We did analyze and report on preliminary results (N = 54) in a
conference presentation, but trait self-control was not the focus of these analyses, and N =200
was a fixed data-collection target throughout.

We recruited via emails and other postings advertising a study about the day-to-day
experience of young professionals. We contacted alumni list-servs, social and professional
networks, and employed acquaintances; and we posted an advertisement on a popular blog (the-
toast.net). Interested individuals learned more about the study from a website describing the

general purpose and how to participate. This site in turn directed them to a Qualtrics survey that
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automatically screened for eligibility (based on employment status, age, and possession of a
smartphone that could be safely used throughout the workday). We were able to recruit 211
participants. Of those, 15 individuals were excluded from all analyses because they never
responded to the ESM signals or completely stopped responding after the first day.

Studies 2 and 3

To determine our target sample size for these studies, we assumed a relatively small
correlation. Because the costs associated with oversampling on MTurk are relatively low (for
researchers and participants), we aimed for high power (approximately 90%). We also wanted to
be able to test for the association independently within both counterbalanced order conditions
(measuring trait self-control before and after motivation). We therefore aimed for a total sample
of at least 500 participants in each study. With 250 per condition, assuming a modest r =.2, this
target would give us 93.8% power to detect an effect at significance level of p < .05.

We did not have an estimate for how many respondents would pass our hidden screening
for the at-work criterion and therefore opened the study on MTurk from 11am — 3pm EST to
Eastern time-zone IP addresses and from 11 am — 3 pm PST (2-6 pm EST) for Pacific time-zone
IP addresses. Posting in this window increased our chances of fielding a large sample of at-work
participants and allowed us to check the number who passed the screening. Our plan was to post
for more responses the following day if we had not hit our target (N = 500 in each study), but our
sample surpassed the target in the first day and we stopped collecting at this stage.

In total, 1,364 individuals consented to be in Study 2 or 3, and 57 of them (4.7%) stopped
responding before the end of the “daily activities” survey that served as the hidden screening
procedure. Among the 775 participants who were deemed to be working by the screening survey,

and thus branched into Study 2, twenty-seven dropped out before submitting the study (3.5%;
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their data are excluded). Among the 532 participants who were deemed to be not currently
working, and thus branched into Study 3, twenty-four dropped out before submitting the survey
(4.5%; their data are excluded). Trait self-control differed marginally between those who were
currently working (Study 2; M = 3.60, SD = .70) and those who were not working (Study 3; M =
3.52,8D =.71), (1254) = -1.82, p = .07, but the effect size was very small, d = .11, and overall
the distributions were fairly similar.
Study 4

In total, 694 individuals consented to be in Study 4, and 23 of them (3.3%) stopped
responding almost immediately, before being assigned to a condition. Among the 671
participants assigned to a condition, 334 were assigned to the ongoing condition, and 30 dropped
out before submitting the study (9.0%; their data are excluded). Among the 337 participants
assigned to the complete condition, 26 dropped out before submitting the survey (7.8%; their
data are excluded). Trait self-control differed marginally between those in the ongoing (M =
3.54, SD = .69) versus complete condition (M = 3.44, SD = .70), ((613) = 1.69, p = .09, but the
effect size was small, d = .14, and the distributions were fairly similar. Importantly, the variance
in trait self-control was similar across conditions, suggesting there was equal opportunity to

detect an association between it and autonomous motivation in both conditions.



