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Abstract

Students pursue educational and career future identities (e.g., graduating college,
becoming an engineer, etc.) that are tied to their deepest wants, desires, and needs, yet many find
it difficult to exert self-control and resist temptations while pursuing these identities (e.g.,
studying versus watching TV, paying attention in class versus scrolling social media, etc.). My
dissertation seeks to understand why students’ struggle at self-control by first proposing a unique
antecedent (i.e., future identities) and mechanism (i.e., perceived value) of self-control that
represents a distinct shift from past models (e.g., ego depletion, dual-systems, etc.). In the end, |
demonstrate important implications for social psychological interventions, classroom practices,
and broader policies and programs targeting achievement.

In Chapter 1, | propose the Activation, Motivation, and Pursuit (AMP) Process for Self-
Control. This process is the first to posit four specific hypotheses regarding the relationship
between future identities, perceived value, and self-control. Specifically, it is expected that future
identities that are activated (i.e., activation: future identity is on-the-mind), followed for want-to
(i.e., motivation: interest and identification with future identity), and pursued with a high amount
of resources, time, and effort (pursuit) will increase the level of perceived value placed on the
goal-directed behavior in a self-control dilemma and lead to a higher likelihood that self-control
occurs. Overall, this process calls for more comprehensive social psychological interventions as
well as the consideration of future identities in policies and programs more broadly.

In Chapter 2, I assessed the associations between students’ motivation and pursuit for
their career future identities and career success (career goal progress, career satisfaction,
employment, and income) from graduation to one year later. Results showed that both

motivation and pursuit predicted students’ career goal progress and career satisfaction one year



later but only students’ pursuit predicted their likelihood of employment one year later. This
finding has implications for how colleges and universities can prepare their students for the
workforce. In addition, the associations between motivation (and pursuit) and career success
ignited the development of the AMP process proposed in Chapter 1 because | wanted to
understand the proximal processes (i.e., self-control) through which motivation and pursuit
predicted career success.

In Chapter 3, | evaluated the motivation pathway in AMP using an experimental
paradigm and a novel measurement of self-control. In this study, a sample of college pre-medical
students were randomly assigned to write about their want-to reasons for becoming a doctor,
their have-to reasons, or neither. Afterwards, their self-control was measured during a Medical
College Admissions Test (MCAT) study session (i.e., choice between solving practice MCAT
questions or interacting with popular online content) and their performance on the study session
and a subsequent MCAT quiz was recorded. Perceived value was measured before the study
session and quiz. Results found no differences by condition on perceived value, self-control, or
achievement; however, issues with the experimental manipulation and measurement of
dependent variable limit the inferences that can be drawn from these results. Overall, this has
important implications for future self-control research as well as how one conceptualizes AMP

moving forward.
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Introduction

A student faces numerous temptations every day that can limit their studying or
classroom engagement, and if they accumulate, they can interfere with their long-term academic
progress. Examples include hanging out with friends, going to the movies, texting friends,
scrolling through social media, or watching TV. These instances represent self-control dilemmas
when they occur in competition with goal-directed behaviors (e.g., the choice between a studying
versus a watching TV, paying attention in class versus scrolling social media, going to a study
group versus the movies, etc.), and past research on trait self-control finds that it is a key
psychosocial resource that predicts higher levels of income, achievement, and well-being
(Moffitt et al., 2011; Tangney, Baumeister, & Boone, 2004). Despite its predictive qualities, the
process through which self-control operates remains open (Carter, Kofler, Forster, &
McCullough, 2015; Friese, Loschelder, Gieseler, Frankenbach, & Inzlicht, 2018; Lurquin &
Miyake, 2017), and this lingering question has implications for both research and real-world
application. My dissertation seeks to understand this question from a novel theoretical
perspective and tests it in real-world settings using both longitudinal and experimental designs.

The reasons why students fail to exhibit self-control are numerous and span contextual
(e.g., neighborhood, financial, family life, etc.) and individual (e.g., attitudes, cognition, beliefs,
effort, etc.) factors. For example, a high school student from a lower socioeconomic status (SES)
background may find it hard to study for an upcoming mathematics exam compared to watching
her favorite show on TV because she is aware that her financial situation limits her ability to
enroll in a 4-year college and, ultimately, reach her goal of becoming an engineer. On the other
hand, a student from a higher SES neighborhood may choose to scroll social media versus pay

attention in class, not because of her financial situation, but rather because she places more value
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on social media compared to paying attention. My dissertation investigates perceived value as

unique mechanism for self-control such that self-control dilemmas are decided by the amount of
perceived value the individual finds for the goal-directed behavior compared to the tempting one
(Berkman, Kahn, & Livingston, 2016). In addition, | examine future identities, or long-term,
identity-tied goals, as sources of perceived value in self-control decisions (Oyserman & Destin,
2010). This combination represents a unique approach to understanding the process of self-
control.

In Chapter 1, | propose the Activation, Motivation, and Pursuit (AMP) Process for Self-
Control (Svoboda, Destin, & Haase, revise and resubmit) which outlines the relationship
between three components of future identities (activation, motivation, and pursuit), perceived
value, and self-control. Activation refers to a future identity, such as wanting to become an
engineer, being on the mind of a student when she is confronted with a self-control dilemma,
such as going to a study group or watching a movie (Oyserman & Destin, 2010). Moreover,
contextual factors, such as the immediate setting and sociodemographic groups, shape what
future identity is activated, and this has consequences for whether the student experiences a self-
control dilemma or not. Meanwhile, want-to motivation refers to the student wanting to become
an engineer because she is interested in it or identifies strongly with it (Sheldon & Elliot, 1999).
Have-to motivation, on the other hand, refers to the student having to pursue becoming an
engineer because her parents are making her or she would feel anxious and guilty if she did not.
Last, pursuit refers to the student investing time, resources, and effort towards becoming an
engineer (J. Heckhausen, Wrosch, & Schulz, 2010). Past research finds positive associations
between activation (Svoboda, Rozek, Hyde, Harackiewicz, & Destin, 2016), want-to motivation

(Sheldon & Elliot, 1999), or pursuit (Haase, Heckhausen, & Koller, 2008) and achievement-
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related outcomes providing evidence that they are important predictors self-control as well. This

dissertation applies AMP to only the achievement and career domains, yet AMP can be applied
to any achievement domains (e.g., relationship, health, etc.).

To generate theoretically-specific and empirically-testable hypotheses between future
identities, perceived value, and self-control, AMP matches each future identity component with
perceived values from Eccles’ expectancy-value theory (attainment value, intrinsic value, utility
value, and effort cost) (Eccles, 2009). These perceived values are predictive of achievement-
related choices in the academic domain, such as course-taking, effort, and performance (e.g.,
Simpkins, Davis-Kean, & Eccles, 2006; Simpkins, Fredricks, & Eccles, 2012). Altogether, AMP
hypothesizes that a student whose career future identity is activated and pursued for want-to
reasons and with a high investment of resources, time, and effort will exert self-control because
she will perceived higher amounts of value (measured by attainment value, intrinsic value, utility
value, and effort cost) for the goal-directed behavior, such as studying or doing extra credit
homework, compared to the tempting behavior, such as watching TV or texting friends.

Numerous theoretical and applied implications flow from AMP. First, AMP is different
than past models of self-control that promote, although inadvertently, a deficit model where self-
control fails to occur due to the individual’s ability or capacity (Baumeister, VVohs, & Tice, 2007;
Hofmann, Friese, & Strack, 2009). Because future identity activation is shaped by one’s
immediate setting, sociodemographic groups, and broader culture, AMP moves contextual
factors to the forefront of self-control decisions. In addition, AMP calls for comprehensive social
psychological interventions (Walton & Wilson, 2018) that target activation, motivation, and
pursuit simultaneously compared to past ones that target only one of these constructs. This

recommendation also applies to broader policies and programs or classroom practices. It is
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important to consider how components of AMP relate to broader structural changes instead of

simply individual-focused social psychological interventions. For example, states could redesign
curriculums to promote the salience of future identities and their accompanying motivation and
pursuit. Similarly, programs targeting achievement, such as two-generation programs (Chase-
Lansdale & Brooks-Gunn, 2014), could benefit from integrating group exercises that emphasizes
these three components into their existing content.

Chapter 2 sparked the development of the AMP process outlined in Chapter 1 by
examining motivation and pursuit for a career future identity as predictors of career success in a
sample of German university students making the transition from university to work (Svoboda,
Heckhausen, Silbereisen, & Haase, under review). Across the one-year, 4-wave longitudinal
study, I find that both motivation and pursuit at graduation predict career goal progress and
career satisfaction one year later; however, only pursuit predicts employment one year later. In
addition, I assess the relationship between motivation and pursuit and, counterintuitively, find
that pursuit predicts motivation longitudinally but not vice versa. These findings led me to
theorize the AMP process for self-control because | wanted to understand how motivation and
pursuit led to career success through self-control. After all, students must inhibit temptations
during goal pursuit to ultimately achieve success towards what they want to do after graduation
and, therefore, self-control represents a key mechanism through which motivation and pursuit
impact achievement.

In addition to developing AMP, this study has implications for an understudied
developmental period that plays an important role in a student’s life (Schoon & Silbereisen,
2009). Specifically, colleges and universities could assist students in their transition to work by

crafting career counseling programs that target both students” motivation and pursuit for their
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career future identity so that students are not only passionate about what they hope to do after

school but also invest the necessary time, resources, and effort to get there. At the same time, this
study has implications for motivational theory because it finds that the amount of effort a student
puts towards their future identity predicts increases in how motivated they are for it, and this
finding runs contrary to many prominent motivational theories (e.g., Dweck & Elliott, 1988;
Eccles & Wigfield, 2002). Future research should investigate whether pursuit predicts motivation
in other domains and with other populations.

Chapter 3 provides a causal test of the motivation pathway in AMP, measures perceived
value as a mediator, and uses a novel measure of self-control. Specifically, Chapter 3 randomly
assigns college pre-medical students to write about either their want-to reasons for becoming a
doctor, have-to reasons for becoming a doctor, or past days’ events (control) and measures their
perceived value, self-control and achievement during an MCAT learning scenario. Pre-medical
students were assessed because they possess similar career future identities (i.e., becoming a
doctor). Results find no statistically significant differences on perceived value, self-control, or
achievement.

These findings suggest two implications for AMP. First, a stronger manipulation may be
needed so that students focus solely on one set of reasons. Follow-up analyses found many
students did not write exclusively about want-to or have-to reasons. At the same time, these
results suggest, especially in conjunction with Chapter 2, that motivation may operate on a trait
or developmental level. That is, motivation for becoming a doctor may be hardened because of
past experiences, personality traits, or broader culture and only malleable earlier in life or during
key developmental transitions (McAdams & Olson, 2010). Students immersed in college pre-

medical courses may need to sustain their motivation because they are in active goal pursuit and
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need to ensure they experience success towards becoming a doctor. At the same time,

considering the experimental manipulation or measurement issues, more research examining the
experimental effects of motivation on self-control is needed before determining whether
motivation operates on a trait or developmental level. Chapter 3 also improves on past self-
control measurements, such as self-report, working memory, and persistence measures, that do
not accurately capture self-control (Friese et al., 2018; Lurquin & Miyake, 2017). In addition,
results did find that the want-to condition led individuals to report less perceived obstacles
towards becoming a doctor compared to the have-to or control condition, and this finding
matches past research on motivation, perceived obstacles, and self-control (Leduc-Cummings,
Milyavskaya, & Peetz, 2017; Werner, Milyavskaya, Foxen-Craft, & Koestner, 2016). Future
research should continue to investigate the relationship between these constructs.

Although more internally- and externally-valid research is needed to validate AMP,
Chapter 2 (i.e., motivation and pursuit predict career success) and 3 (i.e., want-to condition
decreases perceived obstacles) find statistically significant effects that support AMP, and as
mentioned earlier, AMP has implications not only for social psychological interventions but also
broader policies and programs and every day school practices. For example, a teacher seeking to
improve students’ classroom engagement may benefit from targeting students’ activation,
motivation, and pursuit for career future identities in concert. This could occur by embedding
writing exercises within classroom activities that help students think about what career they
want, why they want that career, and how they persevere to get there. This combined effort may
help students find the value for their schoolwork, reduce the likelihood they succumb to
temptations, like scrolling social media or texting with their friends, and increase their classroom

engagement. Moreover, interventions rooted in AMP increase the likelihood of success by
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targeting all three facets instead of one. After all, some students, for example, may lack the

motivation for their future career (i.e., feel pressured by their parents to pursuit it) but still desire
to place a high level of investment towards it, and, thus, respond positively to the pursuit
component and not the motivation one. An intervention targeting only motivation would likely
not be beneficial for these students.

In sum, the present three studies represent foundational research towards a new
understanding of self-control that has important consequences for interventions, policies, and

programs.
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Chapter 1: The Activation, Motivation, and Pursuit (AMP) Process for Self-Control:

Future Identity, Perceived Value, and Self-Control

A student who consistently chooses the goal-directed behavior, such as studying, paying
attention in class, or going to a study group, over a tempting behavior, such as watching TV,
going to the movies, or hanging with friends, exhibits self-control that is linked with positive
outcomes, including increased academic achievement (Tangney et al., 2004), higher income
(Moffitt et al., 2011), and better health and well-being (Moffitt et al., 2011; Tangney et al.,
2004). For years, the popular explanation for why a student who chooses the goal-directed
behavior over the tempting one was due to the amount of resources they can exert towards
inhibiting the temptation and pursing the goal-directed behavior (Baumeister, 2014; Baumeister
et al., 2007). However, the popularity of the ego depletion model of self-control (Baumeister,
2014; Baumeister et al., 2007) has diminished in recent years due meta-analyses (e.g., Carter et
al., 2015) and a multilab preregistered replication (Hagger et al., 2016) that find either a null or
small effect for ego depletion (Friese et al., 2018). In addition, fresh theoretical critiques (Friese
et al., 2018; Inzlicht & Schmeichel, 2012; Lurquin & Miyake, 2017) underscore significant
theoretical (e.g., mechanism is hard to measure) and methodological (e.g., self-control measures
do not represent self-control) issues with the ego depletion model.

Because of this, new conceptualizations of self-control have emerged (Berkman,
Hutcherson, Livingston, Kahn, & Inzlicht, 2017; Berkman et al., 2016; Berkman, Livingston, &
Kahn, 2017a; Clarkson, Hirt, Jia, & Alexander, 2010; De Witt Huberts, Evers, & De Ridder,
201; Fujita, 2011; Inzlicht & Schmeichel, 2012; Jia, Yu, Hirt, & Fishbach, 2016; Job, Dweck, &
Walton, 2010; Khan & Dhar, 2006; Kotabe & Hofmann, 2015; Kurzban, Duckworth, Kable, &

Myers, 2013; Milyavskaya & Inzlicht, 2016; Molden, Hui, Scholer, & Scholer, 2016; Moller,
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Deci, & Ryan, 2006). These new models harken back to prior research, such as temporal

discounting (Green, Fristoe, & Myerson, 1994) and delay of gratification (Mischel, Shoda, &
Rodriguez, 1989), and underscore two key points: (1) perceived motivations (e.g., perceived
value, effort, or depletion, etc.) drive self-control and (2) countless inputs (e.g., identity,
incentives, social pressure, settings, etc.) can increase or decrease these motivations and,
ultimately, self-control.

The present chapter centers on perceived value as a key mechanism to explain self-
control because past research finds it a powerful predictor of achievement-related choices
(Atkinson, 1964; Eccles, 2009; Festinger, 1962; Simpkins et al., 2006; Simpkins et al., 2012) and
other theoretical accounts of self-control suggest it may represent the most direct antecedent of
self-control (Berkman, Livingston, & Kahn, 2017b; c.f., Molden et al., 2016). Specifically,
value-based models of self-control (Berkman et al., 2016; Berkman, Livingston, et al., 2017a;
Milyavskaya & Inzlicht, 2016) theorize that self-control occurs when the students find more
value for the goal-directed behavior (e.g., paying attention in class) compared to the tempting
one (e.g., scrolling social media) leading the student to choose the goal-directed one.
Importantly, the present chapter builds from prior value-based models of self-control (Berkman
et al., 2016; Berkman, Livingston, et al., 2017a; Milyavskaya & Inzlicht, 2016) in two key ways.
First, the present chapter specifies what perceived values matter for self-control dilemmas.
Second, it also links these specific perceived values with distinct inputs to posit theoretical
predictions regarding when and how perceived value influences self-control. Ultimately, the
present chapter can begin to answer questions such as: What factors influence a student’s
perceived value during a self-control dilemma and what types of perceived values matter for

these self-control dilemmas?
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To address these questions, | articulate a detailed process for self-control—called the

Activation, Motivation, and Pursuit (AMP) process (Figure 1 — 1, Table 1 — 1)—that extends the
value-based model of self-control (Berkman, Hutcherson, et al., 2017; Berkman et al., 2016;
Berkman, Livingston, et al., 2017a). AMP hypothesizes three specific pathways regarding the
relationship between future identity, perceived value, and self-control. AMP uses future identity
as an input for self-control because past empirical research finds future identities and related
constructs as motivators of behavior (Destin & Oyserman, 2010; Emmons, 1986; Heckhausen et
al., 2010; Kasser & Ryan, 1996; Little, 1983; Markus & Wurf, 1987; Markus & Nurius, 1986;
Oyserman, Elmore, & Smith, 2012; Vallacher & Wegner, 1987; Wicklund & Gollwitzer, 2013).

The goal of AMP is twofold. First, AMP posits four specific empirically-testable
hypotheses about the relationship between future identity, perceived value, and self-control to
illuminate an innovative and detailed process by which future identity impacts self-control
through perceived value. Second, from these hypotheses, AMP calls for comprehensive social-
psychological interventions that target aspects of identity, motivation, and pursuit simultaneously
to improve self-control, goal pursuit, and achievement and provides recommendations for how
policies and programs may benefit from considering future identities. In this dissertation, I apply
AMP to achievement and career domains; however, AMP applies to any achievement domain
(e.g., health, relationships, fitness, etc.).

To start, | provide a brief overview of AMP, including the broader historical context it
lies in, and then define key constructs. Next, I discuss each pathway in detail and connect the

hypotheses to past research. Last, | discuss outstanding questions and deliver recommendations.
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Overview of the Activation, Motivation, and Pursuit (AMP) Process for Self-control

AMP (Figure 1 -1, Table 1 — 1) outlines the relationship between three future identity
inputs (activation, motivation, and pursuit), four perceived values for the goal-directed behavior
(attainment value, intrinsic value, utility value, and effort cost), and self-control. The first future
identity input is activation which refers to whether the future identity is salient, or on-the-mind,
of the student or not. The second input is want-to versus have-to motivation. Want-to motivation
refers to whether students pursue their future identity more because they are interested in it or
identify with it. Meanwhile, have to motivation refers to whether students pursue their future
identity because feel pressured by others or would feel guilty or anxious if they did not pursue it.
The last input is pursuit which refers to whether students exert effort, time, and resources
towards their future identity. There are numerous other future identity inputs (e.g., approach- or
avoidance-oriented future identity, feasibility of future identity, etc.) as well as other inputs (e.qg.,
incentives, social pressure, etc.) that impact self-control, yet AMP focuses on these three inputs
because past research suggests they are malleable to outside intervention (Chen, Chavez, Ong, &
Gunderson, 2017; Destin & Oyserman, 2010; Galla & Duckworth, 2015; Gollwitzer & Sheeran,
2006; Koestner, Lekes, Powers, & Chicoine, 2002; Moller et al., 2006; Oyserman, Bybee, &
Terry, 2006; Sheldon & Elliot, 1999; Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005) and
may connect to perceived value for behaviors (Svoboda et al., 2016; Vansteenkiste et al., 2005).

Next, to elucidate the mechanism underneath the relationship between future identity and
self-control, AMP borrows from Eccles’ expectancy-value theory of achievement motivation
(Eccles, 2009) and includes four specific perceived values. Utilizing these specific measures of
perceived value allows for more precise hypotheses that can be easily tested through empirical

research. First, utility value refers to finding relevance or usefulness in the behavior. Second,
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attainment value refers to identification with or the importance attached to the behavior. Third,

intrinsic value refers to interest in or enjoyment from the behavior. Fourth, effort cost refers to
the amount of time and effort required by the behavior. Empirical findings from expectancy-
value theory (e.g., Flake, Barron, Hulleman, McCoach, & Welsh, 2015; Jacobs, Lanza, Osgood,
Eccles, & Wigfield, 2002; Simpkins et al., 2006, 2012) find these values predict achievement-
related behaviors primarily in school (e.g., grades, course-taking, studying, etc.). An important
note: AMP does not make predictions regarding the perceived value for the tempting behavior
but includes the tempting behavior because, as others have noted, it is essential to the self-control
decision (Fishbach & Shen, 2014; Hofmann, Baumeister, Forster, & Vohs, 2012; Hofmann &
Van Dillen, 2012).

Figure 1 — 1 outlines the three hypotheses central to AMP using an example from the
education domain. Each hypothesis is described further and connected to past research in
subsequent sections. Table 1 — 1 provides an overview of theoretical support for AMP. The first
hypothesis represented is the relationship between the activation of the future identity and utility
value for goal-directed behavior. If the student’s career future identity of becoming an engineer
is salient, or on her mind, she will find utility value for studying (i.e., she finds studying relevant)
since studying helps her become an engineer. However, if becoming an engineer is not activated,
the student will not find utility value for studying since she will be less likely to see a connection
between studying and her career future identity of becoming an engineer. Moreover, in AMP, the
activation of any future identity is shaped by the broader contextual factors, including but not
limited to the setting (e.g., school, apartment, etc.), culture (e.g., independent vs. interdependent),
and social groups (e.g., gender, race/ethnicity, socioeconomic status, etc.) (Oyserman & Destin,

2010).
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The second hypothesis in Figure 1 — 1 underscores the relationship between the

motivation for a future identity and attainment and intrinsic value for goal-directed behavior. If
the student is pursuing her career future identity of becoming an engineer for want-to reasons
(e.g., because she is interested in becoming an engineer), she will place attainment and/or
intrinsic value on the studying (i.e., she is interested in and/or identifies with studying) since she
IS passionate about becoming an engineer and is more likely to enjoy and find important the
behaviors that help her achieve this identity. However, if she pursues becoming an engineer for
have-to reasons (e.g., because she feels pressured to become an engineer), she will not place
attainment or intrinsic value on studying because she is less likely to find the behavior interesting
or important since she is not passionate about becoming an engineer; nevertheless, she still will
place utility value on the behavior since her becoming an engineer is on her mind and relevant to
studying.

The last hypothesis emphasizes the relationship between the pursuit of a future identity
and effort cost for the goal-directed behavior. If the student invests high levels of time, effort,
and resources towards becoming an engineer, she will place less effort cost on studying (i.e., see
studying as less time-consuming and effortful) since she is already invested in becoming an
engineer. However, if she does not invest time, effort, and resources towards becoming an
engineer, she will not place less effort cost on studying since she is not invested in becoming an
engineer.

In sum, the student will exhibit self-control when the overall perceived value for the goal-
directed behavior (i.e., studying, paying attention in class, doing extra credit, etc.) outweighs the
perceived value for the competing tempting behavior (i.e., watching TV, hanging out with

friends, scrolling social media, etc.). On the other hand, the student will not exhibit self-control if
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the perceived value for the tempting behavior outweighs the perceived value for the goal-

directed behavior. The activation and motivation pathway increase the perceived value for the
goal-directed behavior (e.g., utility value and attainment/intrinsic value increase). Meanwhile,
the pursuit pathway reduces a negative source of perceived value for the goal-directed behavior

(i.e., effort cost decreases).

Historical Context of the Activation, Motivation, and Pursuit (AMP) Process for Self-

control

Historically, the study of self-regulation dates to James (2013) and his conception of
habit and will. From there, several strains of related but distinct research investigated self-
regulation through delay of gratification (Mischel et al., 1989), goals and standards (Carver &
Scheier, 1982; Kruglanski et al., 2002), effortful control (Eisenberg, Smith, Sadovsky, &
Spinrad, 2004), ego depletion (Baumeister, 2007), dual-systems (Hofmann et al., 2009), and,
recently, motivation (Berkman et al., 2016). As mentioned in the introduction, AMP, like much
research on the associations between motivation and self-control (e.g., Inzlicht et al., 2012; Job
et al., 2010; Clarkson et al., 2010), broadly rose from recent empirical and theoretical issues with
ego depletion research (Carter et al., 2015; Friese et al., 2018; Hagger et al., 2016; Inzlicht &
Schmeichel, 2012; Lurquin & Miyake, 2017). From these findings, self-control was no longer
thought to be driven by the level of resources an individual possesses but rather by an
individual’s motivation and attitudes. For example, some models of self-control argue that
perceptions of fatigue (Clarkson et al., 2010) or willpower (Job et al., 2010) drive the likelihood
of self-control occurrence such that individuals who perceive themselves to be more tired or have

less willpower will be less likely to inhibit the temptation and choose the goal-directed behavior.
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Although these attitudes likely play a role in self-control, AMP grew directly from the

value-based model of self-control (Berkman et al., 2016) which argues that self-control is driven
by the level of perceived value placed on the goal-directed compared to tempting behavior. This
emphasis on perceived value is like past models of self-control (Green et al., 1994) and related
constructs, such delay of gratification (Mischel et al., 1989). However, AMP is distinct from the
value-based model (Berkman et al., 2016) in a few key ways.

First, as mentioned in the prior section, AMP proposes three distinct inputs for perceived
value that center on the conceptualization of future identities. Research on future identities,
broadly, grew from the study of self, self-concept, and identity (Erikson, 1968; James, 2013;
Markus & Wurf, 1987) and, more specifically, from the study of possible selves (Markus &
Nurius, 1986), self-completion theory (Gollwitzer, Wicklund, Hilton, 1982), and identity-based
motivation (Oyserman & Destin, 2010). AMP utilizes future identities because they represent
context-dependent, stable antecedents to achievement-related behaviors (Oyserman & Destin,
2010). In addition, AMP argues that two components of future identity—motivation and
pursuit—impact self-control. The motivation for one’s future identity is rooted in self-
concordance theory (Sheldon & Elliot, 1999) which grew from self-determination theory (Deci
& Ryan, 2002) and the study of needs (de Charms, 1968; Maslow, 1963). On the other hand, the
pursuit for one’s future identity is rooted in the motivational theory of lifespan development
(Heckhausen et al., 2010) which grew from research on volition (Kuhl, 1987; H. Heckahusen &
Gollwitzer, 1987). Volition is broadly defined as the regulation of cognition, motivation, affect,
and behavior towards a desired end state (Kuhl, 1987).

Second, AMP includes specific perceived values from Eccles’ expectancy-value theory

(Eccles, 2009) because these perceived values allow for empirically testable predictions and
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represent key predictors of achievement-related choices (e.g., Simpkins et al., 2006; 2012). Much

like the study of self-regulation, self-control, and future identity, the study of perceived value is
wide-ranging and includes research from economics (e.g., Green et al., 1994) and psychology
(Atkinson, 1964; Eccles, 2009; Feather, 1982; Vroom, 1964). Perceived values from Eccles’
expectancy-value theory (Eccles, 2009) are distinct from past models because the four measures
of value are unique and different than simple general measures of perceived value (e.g., positive

and negative value; Berkman et al., 2016).

Definitions of Key Constructs in AMP

Self-Control

Self-control versus self-regulation. In some research, self-control and self-regulation
are used interchangeably (Kurzban et al., 2013; Molden et al., 2016). However, AMP, like much
research on self-control (e.g., Friese et al., 2018; Fujita, 2011; Hofmann et al., 2009;
Milyavskaya & Inzlicht, 2016), considers self-control a distinct self-regulatory phenomenon
defined as the choice between an immediate, tempting behavior (e.g., watching TV, scrolling
social media, going to the movies, hanging out with friends, etc.) and a goal-directed behavior
associated with a long-term goal (e.g., studying, attending a study group, paying attention in
class, engaging with the tutor, etc.). Self-regulatory strategies, on the other hand, include a broad
set of processes related to goal pursuit and regulation, such as goal setting, striving, monitoring,
and disengagement (e.g., Carver & Scheier, 1982; Gollwitzer, 2018; Gollwitzer & Oettingen,
2012). For example, a student setting a goal to complete a certain number of math problems in an
hour, concentrating hard on a math problem, or evaluating the progress they have made so far is

engaging in self-regulation but not self-control since there is no choice between a goal-directed
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and tempting behavior. AMP applies only to self-control dilemmas and not self-regulatory

processes because self-control represents (1) an important predictor of life success (Moffitt et al.,
2011; Tangeny et al., 2004) and (2) an essential process to goal pursuit (Baumeister et al., 2007).

Mechanisms of self-control. The field of self-control is rich and varied with different
models articulating different mechanisms for self-control. Below we discuss three prominent
models in-depth and then highlight a handful of other motivational models related to the value-
based model (Berkman et al., 2016).

Ego depletion. Ego depletion from the strength model of self-control (Baumeister, 2014;
Baumeister et al., 2007) refers to both a behavioral outcome (i.e., exercising self-control leads to
subsequent self-control failure) and a cognitive process (e.g., the amount of a domain-general
resource determines self-control) (Friese et al., 2018). Although the behavioral outcome and
related empirical work (e.g., Baumeister, Bratslavsky, Muraven, & Tice, 1998; Masicampo &
Baumeister, 2011; Muraven & Baumeister, 2000; Muraven & Slessaeva, 2003) are important to
consider, we focus on the process of ego depletion since the goal of AMP is to posit predictions
about perceived value as a mechanism between future identity and self-control. In the strength
model (Baumesiter et al., 2007), ego depletion refers to domain-general resource through which
individuals can exert self-control, and this resource becomes depleted through continued self-
control exertion. Once depleted, the individual will fail to exert self-control and only be able to
re-exert self-control after a refractory period where their resource returns to a certain threshold.
With the recent empirical (Carter et al., 2015; Hagger et al., 2016) and theoretical critiques
(Berkman et al., 2016; Carter & McCullough, 2014; Friese et al., 2018; Inzlicht & Schmeichel,
2012; Lurquin & Miyake, 2017; Milyavskaya & Inzlicht, 2016) as well as other empirical results

finding that motivation (Moller et al., 2006) and incentives (Muraven & Slessareva, 2003)



30
ameliorate the effect of ego depletion, the strength model’s popularity has decreased as a primary

model to explain the process of self-control. Considering these findings, AMP argues perceived
value represents another potential mechanism of self-control.

Top-down cognitive processes. Research from dual-system models (e.g., Chaiken &
Trope, 1999; Hofmann et al., 2009; Metcalfe & Mischel, 1999; Shenhav, 2017; Shiv &
Fedorikhin, 1999) overlaps with ego depletion (Baumeister et al., 2007) as well as with effortful
control from developmental psychology (Eisenberg et al., 2004), yet the exact mechanism
posited to drive self-control is different than ego depletion. Specifically, dual-system models
argue that self-control occurs when a reflective system, also known as a “cold” process,
associated with a goal-directed behavior effortfully inhibits an impulsive system, also known as a
“hot” process, associated with an immediate temptation. In dual-systems research, temptations
lead to quick cognitive, affective, motivational, and behavioral reactions that are difficult to
inhibit without conscious deliberation and enough cognitive resources. Therefore, in dual-
systems research, cognitive capacity, attention, and other top-down processes represent the key
mechanisms for self-control (Shenhav, 2017), and evidence for this mechanism exists across a
variety of research lines, including research on individual differences in working memory
predicting self-control failures (Hofmann, Gschwendner, Friese, Wiers, & Schmitt, 2008; Thush
et al., 2008; Whitney, Hinson, & Jameson, 2006) as well as research on decreases in cognitive
control leading to self-control failure (Friese, Wanke, & Plessner, 2006; Hofmann et al., 2008).

Based on this past research, cognitive control represents a mechanism through which
self-control may occur. However, AMP focuses on perceived value for two reasons. First,
despite the evidence for cognitive control, critiques, such as the theoretical vagueness of top-

down processes and the overwhelming variety of measures used, exist (see debate in Evans &
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Stanovich, 2013; Keren, 2013; Kruglanski, 2013; Thompson, 2013). Perceived value is easier to

measure and may represent a more parsimonious explanation compared to the variety of top-
down cognitive processes discussed in dual-system approaches (Duckworth & Gross, 2015).
Second, perceived value can be linked to future identities which together represent a new avenue
for self-control research that may be more amendable to outside intervention (Berkman,
Hutcherson, et al., 2017; Hulleman & Harackiewicz, 2009; Walton & Wilson, 2018). Altogether,
AMP posits specific theoretical predictions about the relationship between future identities,
perceived value, and self-control but, at the same, permits the incorporation of other explanations
for why self-control may occur. After all, it is likely that self-control, like many other
psychological constructs, is influenced by a combination of an individual’s affect, motivation,
cognition, and behavior as well as the broader context the individual finds themselves in.
Perceived value. The value-based model (Berkman, Hutcherson, et al., 2017; Berkman et
al., 2016) argues perceived value represents the key mechanism for self-control and hypothesizes
that self-control is no different than other value-based choices and, therefore, is simply a choice
between what behavior contains the greater amount of perceived value in the moment. The
amount of perceived value attached to either the goal-directed behavior or the tempting one is
influenced by the number of value inputs, and the salience of these value inputs can change
based on the context (e.g., the student sees a commercial for their favorite show so the perceived
value for watching television increases) or the person’s attention (e.g., the student is thinking
about wanting to succeed in class, so the perceived value for studying increases). In addition,
these value inputs are countless and include concrete (e.g., rewards or punishments), social (e.g.,
acceptance from others), or psychological (e.g., confidence) ones. Last, these values can add

either positive or negative value to the goal-directed or tempting behavior; for example, effort is
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a negative value input for the goal-directed behavior since effort can be inherently draining

(Kool, McGuire, Wang, & Botvinick, 2013; Kurzban et al., 2013).

In a recent iteration, Berkman and colleagues (Berkman, Livingston, et al., 2017a, 2017Db)
put forth the identity-value model of self-regulation that theorizes identity is a particularly stable,
accessible, and positive value input for self-control decisions. However, much like the value-
based model, the identity-value model does not provide specific, actionable predictions about
when and how identity influences value and, ultimately, self-control. In AMP, following
Berkman and colleagues’ call for a “systematic taxonomy of value sources,” we generate four
specific hypotheses related to future identity, perceived value, and self-control (Berkman et al.,
2016, p. 11). The goal here is to uncover a set of future identity inputs linked to precise
perceived values that are empirically testable and represent new avenues for intervention.

Other motivations. The value-based (Berkman, Hutcherson, et al., 2017) and related
(Inzlicht & Schmeichel, 2012; Milyavskaya & Inzlicht, 2016) models do not represent the only
motivational models of self-control. Other models argue that perceptions related to effort
(Kurzban et al., 2013; Molden et al., 2016), expectations (Molden et al., 2016), depletion
(Clarkson et al., 2010), and willpower (Job et al., 2010), among other constructs (e.g., Jia etal.,
2016; Kotabe & Hofmann, 2015) drive self-control. Like with cognitive control, AMP does not
dismiss these other motivations as mechanisms of self-control but again focuses solely on the
process between future identity, perceived value, and self-control to derive new hypotheses and
intervention ideas. These other motivations influence self-control although the question remains
if they are the most proximal mechanism to self-control or instead simply represent inputs that
influence perceived value (Berkman, Hutcherson, et al., 2017; Berkman et al., 2016; c.f., Molden

etal., 2016).
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Self-control strategies. Recently, self-control strategies are thought to include more than

simply effortful inhibition of a temptation (e.g., Duckworth, Gendler, & Gross, 2016;
Duckworth, Milkman, & Laibson, 2018; Fujita, 2011; Kurzban et al., 2013; Milyavskaya &
Inzlicht, 2016). For example, Duckworth and colleagues (Duckworth et al., 2018) recently
outlined a taxonomy of self-control strategies that vary on two axis: from situational (e.g.,
commitment devices, defaults, etc.) to cognitive (e.g., planning, social labeling, etc.) and from
self-deployed (e.g., goal setting, temptation bundling, etc.) to other-deployed (e.g., planned
interruptions, licensing prevention, etc.). Similarly, Fujita (2011) posits that self-control can
occur can through temptation availability (i.e., creating situations where temptations are not
available), nonconscious decision-making (i.e., creating negative cognitive associations between
a temptation and goal-directed behavior), and cognitive reconstrual (i.e., reconstruing temptation
more abstractly). Expanding on this, Fishbach and colleagues find that self-control can occur
non-consciously and does not require top-down cognitive control or attention (Fishbach & Shen,
2014; Trope & Fishbach, 2000). Overall, AMP is agnostic about the strategies individual use to
exert self-control and, instead, seeks to understand how perceived value acts as a mechanism
through which individuals exert self-control strategies.

Related to strategies is the difference between initiation (i.e., deciding to engage in the
goal-directed behavior versus a tempting behavior) versus maintenance of self-control (i.e.,
deciding to continue engaging with the goal-directed behavior or disengage and pursue the more
rewarding tempting behavior) (e.g., Kurzban et al., 2013; Molden et al., 2016). For example, in
the opportunity-cost model of self-regulation (Kurzban et al., 2013), effort is a cost signal that
influences the maintenance of self-control over time (i.e., increased effort signals to the

individual that they should switch to a more rewarding behavior). Similarly, in the motivated-
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effort allocation model of self-regulation, Molden and colleagues (2016) argue that decisions to

initiate self-regulatory behavior are driven by a person’s value and expectations for success
whereas their decision to maintain the self-regulatory behavior, instead, is driven by a
combination of their experiences of effort and evaluation of progress. Although it is imperative
to understand maintenance of self-control, AMP only focuses on the initiation of self-control
since the main goal of AMP is to derive specific, actionable predictions about how future
identities impact perceived values to initiate self-control in face of competing temptations.
Future research is necessary to uncover whether this relationship operates similarly for the

maintenance of self-control.

Future Identity

In identity-based motivation (Oyserman & Destin, 2010; Oyserman et al., 2012;
Oyserman & James, 2009, 2011), self-concepts are considered multifaceted structures that
encompass a host of past, present, and future identities, and these identities, in turn, carry with
them content, attitudes, judgements, and behaviors that help individuals derive sense in the
world. This means that future identities are cognitive representations of what individuals hope to
become and contain accompanying attitudes and behaviors to help them reach this identity.
Importantly, identity-based motivation builds from “working self-concept” notion (Markus &
Wurf, 1987) and argues that identities and self-concepts shift based on the broader context the
individual finds themselves in.

This conceptualization stands in contrast to other future-oriented self and identity
theories, such as self-completion theory (Gollwitzer, 2018; Gollwitzer, Wicklund, & Hilton,
1982; Gollwitzer & Oettingen, 2012; Wicklund & Gollwitzer, 2013). In self-completion theory,

self-concept is instead considered a perspective that emphasizes either the conception (e.g., self-



35
verification: Swann & Read, 1981) or judgement (e.g., self-esteem: Campbell, 1990) of the self,

and this is different than the goal perspective (Gollwitzer, 2018; Gollwitzer & Oettingen, 2012)
of self-concept which is central to self-completion theory (Gollwitzer & Wicklund, 2013). The
goal perspective argues that individuals set and strive for self-defining or identity goals (e.qg.,
being an engineer), and thus, self-completion theory adds a goal perspective to self-concept and
identity research

Both identity-based motivation (Oyserman & Destin, 2010) and symbolic self-completion
theory (Wicklund & Gollwitzer, 2013) center on how future identities and identity goals,
respectively, act as self-regulatory guides to help individuals strive towards future-oriented
aspects of their identity. Moreover, future identities and identity goals exist on a similar plane in
terms of content and temporal distance since both represent who individuals want to be and are
either long-term (identity-based motivation) or unreachable (self-completion theory).
Considering this similarity, AMP combines the definitions of future identities from both identity-
based motivation (Oyserman & Destin, 2010) and self-completion theory (Wicklund &
Gollwitzer, 2013). Specifically, AMP adopts a goal perspective and defines future identities as
long-term, identity-tied goals that drive an individual’s regulation of their attitudes, judgements,
and behaviors towards reaching these identities. Moreover, in AMP, context plays an important
role in shaping what future identity is salient, or on the mind, of the individual. This definition is
related to numerous constructs, such as possible selves (Markus & Nurius, 1986), ideal selves
(Higgins, 1987), developmental goals (J. Heckhausen et al., 2010), personal projects (Little,
1983), personal strivings (Emmons, 1986), life tasks (Cantor, Norem, Niedenthal, Langston, &
Brower, 1987), and “be” goals (Carver & Scheier, 1982, 2000). AMP utilizes the term future

identity from identity-based motivation (Oyserman & Destin, 2010) instead of identity goals
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from self-completion theory (Wicklund & Gollwitzer, 2013) or any of these other constructs for

two reasons. First, future identities better encapsulate the future-oriented aspect (e.g., “becoming
an engineer”’) compared to identity goals (“being an engineer”). Second, in identity-based
motivation (Oyserman & Destin, 2010; Oyserman et al., 2012; Oyserman & James, 2009; 2011),
future identities are embedded in the social context, and context is central to the activation
pathway in AMP since context ultimately shapes whether a future identity is on the mind of the
individual.

Components of future identity. Characterizing future identities from a goal perspective
allows AMP to expand future identity inputs to include those usually studied with mid-range and
short-term goals (Gollwitzer, 2018; Gollwitzer & Oettingen, 2012). The first is the motivation
for why an individual pursues their future identity rooted in self-concordance theory (Sheldon &
Elliot, 1999). Importantly, want-to and have-to reasons overlap but are distinct from intrinsic and
extrinsic motivation (Sheldon & Elliot, 1999; Werner & Milyavkaya, 2019). Specifically,
intrinsic versus extrinsic motivation centers on goal content while want-to and have-to
motivation refers to why individuals pursue the goals. For example, an individual could pursue
an extrinsic (e.g., making money) or intrinsic (e.g., helping others) goal for either want-to
reasons (i.e., because one is interested in or identifies with it) or have-to reasons (i.e., because
one feels pressured or would feel anxious or guilty if not).

Meanwhile, the second component is the pursuit towards the future identity which is
rooted in the motivational theory of lifespan development and includes primary and secondary
strategies (Heckhausen et al., 2010). Primary goal engagement strategies refer to investment of
time, resources, and effort towards a goal as well as asking others for help along the way.

Secondary goal engagement strategies, on the other hand, refer to increasing one’s importance,
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expectations, and control beliefs for the goal. Pursuit in AMP includes only the primary goal

engagement strategies since secondary goal engagement strategies are closely related to the
motivation component and perceived value mechanism in AMP (see the pursuit pathway section
for more details).

In addition to these two, there exists several other future identity inputs, such as
feasibility (e.g., expectations towards reaching the future identity), content (e.g., extrinsic versus
intrinsic future identities), and framing (e.g., approach versus avoidance, psychological distance,
etc.) (Gollwitzer, 2018; Gollwitzer & Oettingen, 2012). These other structures likely impact self-
control, but AMP does not focus on them because past research suggests connections between
the three inputs in AMP and perceived value measures (Svoboda et al., 2016; Vansteenkiste et
al., 2005). Future research should investigate these other future identity inputs are antecedents of
self-control. For instance, past research (Trope & Liberman, 2010) finds that an individual with
shorter psychological distances for their long-term goals (i.e., an individual perceives their long-
term goals as closer to the present) impacts the speed and effort with which individuals pursue
this goal. A reason why this psychological distance boosts goal pursuit may be due to an increase
in the perceived value for goal-directed behaviors compared to competing temptations (see

discussion section for a further discussion of these other future identity inputs).

Perceived Values

The value-based model of self-control (Berkman, Hutcherson, et al., 2017; Berkman et
al., 2016) uses two lines of research to support perceived value as a mechanism of self-control.
First, neuroimaging studies find that the ventromedial prefrontal cortex is associated with
measures of value (Chib, Rangel, Shimojo, & O’Doherty, 2009; Hare, Camerer, & Rangel,

2009). Second, empirical results from dynamic valuation models find that individuals make



38
decisions in-the-moment based on the value they find in two competing choices (Krajbich, Lu,

Camerer, & Rangel, 2012; Krajbich & Rangel, 2011; Mormann, Malmaud, Huth, Koch, &
Rangel, 2010). Two limitations exist from this supporting evidence. First, this research involves
general, abstract measures of perceived value making it difficult to directly measure what
perceived values matter for what value inputs during self-control decisions. Second,
neuroimaging studies are expensive and drift diffusion models are computationally intense
making it difficult to use these measures in many research settings.

Eccles’ expectancy-value model. To address these issues, AMP utilizes a prominent
theory in achievement motivation: Eccles’ expectancy-value theory (Eccles, 2009). Expectancy-
value theory (Eccles, 2009) grew from Atkinson’s expectancy-value theory (1964) and states that
expectations for success (i.e., how well a person thinks he or she will do on a task) and perceived
values (i.e., how important a task is to the person) are the most proximal predictors of
achievement-related choices. Specifically, AMP integrates the four perceived task values from
Eccles’ expectancy-value model (Eccles, 2009): attainment value (i.e., the behavior is important
or part of who | am), intrinsic value (i.e., the behavior is interesting and enjoyable), utility value
(i.e., the behavior is relevant for my future), and effort cost (i.e., how much effort and time is
needed for this behavior). Importantly, these perceived values are associated with the behavior
and not the goal resulting from the behavior. In other words, a student assigns intrinsic value to
studying, and this refers to the interest and enjoyment she receives from reading chapters,
reviewing problems, and quizzing herself. This does not refer to the interest or enjoyment she
receives from getting a good grade on the exam because of her studying.

These perceived values, especially attainment, intrinsic, and utility value, compared to

expectations for success, are more positively related to decision-making, such as course-taking
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and career choices (Eccles, Wigfield, Harold, & Blumenfeld, 1993; Jodl, Michael, Malanchuk,

Eccles, & Sameroff, 2001; Simpkins et al., 2006, 2012; Updegraff, Eccles, Barber, & O’Brien,
1996). In addition, causal evidence exists for the influence of utility value on achievement and
motivation in math and science classes (Canning & Harackiewicz, 2015; Harackiewicz, Canning,
Tibbetts, Priniski, & Hyde, 2015; Harackiewicz, Rozek, Hulleman, & Hyde, 2012; Hulleman &
Harackiewicz, 2009). Last, recently, Galla and colleagues (Galla, Amemiya, & Wang, 2018)
found that intrinsic and utility value both predicted self-reported academic self-control across
different school ages, and intrinsic value was the stronger of the two predictors.

Therefore, by integrating these perceived values, AMP addresses the two limitations in
value-based models of self-control (Berkman, Hutcherson, et al., 2017; Berkman et al., 2016).
First, since these perceived values are distinct, AMP hypothesizes detailed predictions about the
relationship between future identity inputs, perceived value, and self-control. For example, a
student can attach value to studying for variety of reasons. She may see it as relevant to what she
wants to become later in life (i.e., utility value), she may identify with or enjoy studying (i.e.,
attainment or intrinsic value), or she may think studying will require little strenuous effort or
time (i.e., effort cost). By bringing this diversity of value into research on self-control, AMP can
begin to answer this question: what types of perceived values are important for self-control
decisions?

Second, these four perceived values are measured using self-report making it easier to
identify whether perceived value is a mediator between future identities and self-control
(Wigfield & Cambria, 2010). The ability to measure the mediator in the hypothesized
relationship between future identities and self-control addresses past issues related to

falsifiability (Berkman et al., 2016; Friese et al., 2018; Lurquin & Miyake, 2017) where self-
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control was assumed by the choice the individual made. For instance, the individual chooses the

healthy carrots over the tempting chocolate cake. In this scenario without measuring the
mediator, it remains impossible to determine whether the individual exerted self-control or not
since it is possible that the individual prefers carrots over chocolate cake and, therefore, did not
actually experience self-control (i.e., individual did not see chocolate cake as a temptation). The
precise process through which self-control occurs can only be identified by measuring the
hypothesized mediator. Altogether, AMP extends value-based models and self-control research
more generally by improving the specificity and measurement of perceived values.

Effort cost. Cost in Eccles’ expectancy-value theory is understudied (Flake et al., 2015;
Kosovich, Hulleman, Barron, & Getty, 2015) but is theorized to contain four facets: effort cost,
outside effort cost, loss of value alternatives, and emotional cost. AMP focuses on effort cost
which refers to how effortful and time consuming the behavior is. Factor analyses (Flake et al.,
2015) finds that effort cost is a distinct construct separate from the other values and is negatively
associated with academic performance, expectations, interest, and overall motivation. Hence, in
AMP, a reduction in effort cost associated with the goal-directed behavior will increase the
likelihood of self-control since it will change the individual’s perception of how easy it will be to
complete the goal-directed behavior. An important note: effort cost is different than other
feasibility constructs, such as self-efficacy expectations (e.g., expectation that one can complete
a behavior for a specific outcome; Bandura, 1977), outcome expectations (e.g., expectation that
behavior will lead to outcome; Bandura, 1977), and general expectations (e.g., expectation about
likelihood of certain outcome Gollwitzer & Oettingen, 2012). Specifically, effort cost refers to
perceptions of how effortful and time consuming the behavior will be (e.g., “Studying demands

too much of my time!””) compared to feasibility judgements which refer to expected probability
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of success related to the behavior (“I expect to do well while studying!”) or the outcome

associated with that behavior (e.g., “I expect to do well in the class!”) (Flake et al., 2015).

Theoretical Predictions from AMP

In the following sections, we outline the three pathways present in AMP by first defining
each hypothesis and then discussing the theoretical and empirical support for each pathway.

Table 1 — 1 outlines the theoretical support for each pathway.

The Activation Pathway

The salience of a future identity (i.e., activation) in the corresponding domain to a self-
control decision leads the individual to find utility value, or relevance, for the goal-directed
behavior increasing the likelihood of self-control.

Moreover, contextual factors, such as the broader culture, sociodemographic groups, and
the immediate setting, shape what future identity is activated. For example, if a contextual factor,
like being at the library, makes salient a career future identity of becoming an engineer when the
student is confronted with a temptation, such as watching her new favorite show on TV, she will
find the relevance and usefulness of the studying since she will see a connection between what
she is doing now and what she wants to become later on. However, if the student is at the library
but chatting with friends, her career future identity will likely not be activated, and the student
will not find the utility of studying increasing the likelihood she watches her favorite TV show
instead. Even more, if her career future identity is not activated, she may not experience a self-
control dilemma because she will see not see studying as a goal-directed behavior. Because of
this, the activation pathway in AMP takes primacy over the motivation and pursuit pathways

because a future identity needs to be salient for the individual to register a self-control dilemma.
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If the future identity is not salient, the individual will not register a self-control decision, and

there will be no effect from motivation or pursuit of the future identity on self-control.

Core theoretical and empirical support. Core theoretical support for the activation
pathway in AMP is rooted in identity-based motivation (Oyserman & Destin, 2010; Oyserman et
al., 2012; Oyserman & James, 2009; 2011). Broadly, identity-based motivation (Oyserman &
Destin, 2010) posits that an identity, such as a future identity, is made salient by the context, and
once salient, it is motivating and guides self-regulatory behavior. More specifically, identity
based-motivation includes three facets: dynamic construction, action readiness, and procedural
readiness (Oyserman et al., 2017). Dynamic construction refers to the broader contexts influence
on what identity is salient. It is important to note that in dynamic construction context does not
lead to constantly fluctuating identities because individuals experience similar contexts over time
(Oyserman et al., 2017). In other words, the same identities will be salient often, and therefore,
identities represent a consistent self-regulatory guide. Action readiness refers to individuals
behaving in identity-congruent ways and pursuing behaviors that relate to their salient identity.
Last, procedural readiness refers to how individuals judge and interpret difficulties that are
connected to their salient identity. For example, a student may interpret a hard homework
assignment as something that is important and possible or unimportant and impossible, and this
has downstream consequences for how much effort they put towards the behavior.

Results from experimental research (Destin, 2017; Destin & Oyserman, 2009, 2010;
Lewis Jr & Oyserman, 2015; Oyserman, Destin, & Novin, 2015) find that contextual factors,
such as seeing a path open to college, make salient specific identities which, in turn, motivate
individuals to put more effort towards achieving them. For example, middle students in an

education-dependent future identities condition (i.e., received materials promoting the financial
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success of a college education) reported higher effort and an increased likelihood to complete an

extra credit assignment compared to students in the education-independent future identities
condition (i.e., received materials promoting the financial success of non-college careers) (Destin
& Oyserman, 2010, Study 2). At the same time, other correlational studies find evidence that
salient future identities are associated with identity-congruent behavior. For example, Destin and
Oyserman (2010, Study 1) found that middle school students who possessed an education-
dependent future identity (i.e., wanting a career that requires a four-year college education)
compared to those who possessed an education-independent future identities (i.e., not wanting a
career that requires a four-year college education) were more likely to report better grades and
more effort over time. Other empirical research with high school and college students finds
similar results for students’ interpretation of difficulty, effort, and achievement (Landau,
Oyserman, Keefer, & Smith, 2014; Lewis Jr & Oyserman, 2015; Oyserman et al., 2015).

AMP is separate from identity-based motivation in three important ways. First, AMP
includes only future identities while identity-based motivation includes past, present, and future
identities (Oyserman & Destin, 2010). Second, AMP explicitly connects identity-based
motivation with self-control research while identity-based motivation examines self-regulation
and goal pursuit more broadly (Oyserman et al., 2017). Last, and most importantly, AMP
extends the action readiness component of identity-based motivation. Action readiness refers to
individuals behaving in ways that are identity-congruent with their activated identity, and much
empirical evidence exists for this (Destin & Oyserman, 2010; Landau et al., 2014; Lewis Jr &
Oyserman, 2015; Nurra & Oyserman, 2018; Oyserman et al., 2015). However, action readiness
and the accompanying evidence does not investigate how individuals act in identity-congruent

ways but instead focuses on the downstream behavioral consequences of identity-congruence
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(e.g., persistence, making identity-related choices, etc.). AMP, meanwhile, investigates the

mechanism through which individuals behave in identity-congruent ways by examining
perceived value as the key mediator between future identity and self-control. In AMP, when an
identity is activated, the individual will behave in identity-congruent because they will see those
behaviors as more relevant for their activated future identity. In other words, AMP takes a
mechanistic perspective to the action readiness component of identity-based motivation and
investigates why individuals behave in identity-congruent ways during self-control dilemmas.
Related theoretical and empirical support. The activation pathway in AMP is related
to several other theoretical frameworks as well. The goal hierarchy premise which is include in
many theories (Carver & Scheier, 1982; Duckworth & Gross, 2014; Eccles & Wigfield, 2002;
Fujita, Trope, Liberman, & Levin-Sagi, 2006; Husman & Lens, 1999; Kauffman, 2004;
Kruglanski et al., 2002; Simons et al., 2005) argues that higher-order goals sit atop a hierarchy
followed by mid-range goals and finally short-term, daily goals. Although these hierarchies are
usually discussed in relation to goals, future identities are conceptually like goals that are
normally found at the top of hierarchies, and in some characterizations, goal hierarchies include
future identities at the top (Carver & Scheier, 1982). These hierarchies are related to AMP
because both underscores the connection between short-term and long-term goals. For example,
in AMP and theories with goal hierarchies (Carver & Scheier, 1982), a future identity of
becoming an engineer is connected to the choice of studying through a set of mid-range goals,
such as doing well in school. However, AMP is different than other goal hierarchies because it
explicitly links future identities with self-control decision through perceived value. Other
theories (e.g., Carver & Scheier, 1982) include additional mechanisms and assess self-regulation

more broadly.
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Two other related theories are construal level theory of psychological distant (Trope &

Liberman, 2010) and action identification theory (Vallacher & Wegner, 1987). In action
identification theory (Vallacher & Wegner, 1987), abstraction or high-level construal leads
individuals to consider motivation whereas concretization or low-level construal leads
individuals to consider specificity (e.g., details, actions, etc.). Similarly, in construal level theory
of psychological distant (Trope & Liberman, 2010), high level of construal predicts seeing
broader patterns or decisions as being interconnected making it more likely an individual will
choose the behavior linked with their distal, higher-level construal. Meanwhile, a low level of
construal predicts seeing unique features of an object not connected with others making it likely
an individual chooses the behavior associated with the short-term goal. Fujita and colleagues
(Fujita et al., 2006) examined how attending to global, abstract construal level for an event
compared to local, concrete construal level for an event promoted more negative evaluations of
temptations, increased likelihood of exhibiting self-control, and a higher preference for long-
term outcomes. Even more, Fujita and colleagues (Sklar & Fujita, 2017) recently have argued
that a high construal level is necessary for the link between identity and perceived value to be
established since identity is a form of abstraction for one’s view of their self. Although
abstraction from the construal level theory of psychological distance (Trope & Liberman, 2010)
and activation from AMP may be similar and both connected to value, AMP is different because
it examines more facets of identity (motivation and pursuit) and specifics the exact perceived
values that is connected to activation (utility value).

The last related theory is self-completion theory (Gollwitzer, 2018; Gollwitzer &
Oettingen, 2012; Wicklund & Gollwitzer, 2013), which as stated in the future identity section,

argues that individuals strive to behave in ways that help them achieve identity goal attainment



46
(e.g., a student completes behaviors that help them see themselves as an engineer) (Brunstein &

Gollwitzer, 1996). However, AMP is different than self-completion theory because self-
completion theory investigates the behavioral consequences of pursuing identity goals (e.g.,
engaging in identity-relevant activities, displaying identity-related status symbols, etc.; Brunstein
& Gollwitzer, 1996; Harmon-Jones, Schmeichel, & Harmon-Jones, 2009). Meanwhile, AMP
centers on why future identities (conceptually like identity goals) lead to self-control through
perceived value. In sum, across these related theories, the activation pathway in AMP extends
them either by assessing different identity inputs or by adopting a mechanistic approach that

seeks to understand how perceived value acts as mechanism between identity and behavior.

The Motivation Pathway

Want-to motivation (i.e., interest in or identification with) for a future identity boosts
the attainment (i.e., importance) or intrinsic (i.e., interest) value for the goal-directed behavior
increasing the likelihood of self-control. For example, a student who wants to become an
engineer because she is interested in it or identifies with it will find paying attention in class
interesting or important to who she is increasing the likelihood of self-control occurring when
faced with a temptation like texting friends. This value is in addition to utility value already
placed on the goal-directed behavior because of the activated future identity.

Have-to motivation (i.e., external pressure or feelings of guilt/anxiety) for a future
identity does not increase attainment or intrinsic value for a goal-directed behavior and, thus,
does not increase likelihood of self-control. For instance, a student who must become an
engineer because she feels pressured by others, such as her parents or friends, or because she
feels anxious or guilty if she did not pursuit it will be less likely to find studying interesting or

important, thus, reducing the likelihood of self-control occurring. After all, have-to reasons are
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external pressures, either real or perceived, that undergird why individuals pursue their future

identities making it unlikely that an individual will see a behavior like studying as personally
meaningful (attainment value) or interesting (intrinsic value). An important point is that future
identities can be pursued for both want-to and have-to reasons, and past research supports this by
finding that want-to and have-to reasons are uncorrelated (Milyavskaya & Werner, 2019). For
instance, an individual who pursues a future identity for both want-to and have-to reasons will
find a goal-directed behavior as interesting or important because, even though they feel pressured
to pursue a future identity, they also are interested in or identify with their future identity as well.
Core theoretical and empirical support. The motivational pathway in AMP is rooted in
self-concordance theory (Sheldon & Elliot, 1999) which argues that the reasons why individuals
pursue personal goals (i.e., month- to year-long goals, such as semester-long goals) affects their
goal progress and attainment. More specifically, in self-concordance theory (Sheldon & Elliot,
1999), an individual can pursue a goal because of autonomous (intrinsic and identified) or
controlling (external and introjected) reasons. In AMP, | define identified and intrinsic reasons as
want-to reasons and external and introjected reasons as have-to reasons comparable to other
research on self-regulation and self-control (e.g., Milyavskaya, Inzlicht, Hope, & Koestner,
2015). An identified reason is defined as a strong identification with the goal, and an intrinsic
reason is defined as interest or enjoyment with the goal. Meanwhile, an external reason is
defined as how an individual can feel pressured to pursue the goal from important individuals,
such as parents, friends, or teachers, and an introjected reason is defined as an individual’s
feelings of guilt or anxiety if they do not pursue the goal. As mentioned earlier, these two sets of
reasons are not mutually exclusive as individuals may pursue goals for both want-to and have-to

reasons.
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Longitudinal studies in goal self-concordance find that goals pursued for want-to reasons

are positively associated with goal progress in a variety of domains, including health, work, and
education (Bono & Judge, 2003; Judge, Bono, Erez, & Locke, 2005; Koestner et al., 2002;
Koestner, Otis, Powers, Pelletier, & Gagnon, 2008; Milyavskaya et al., 2015; Sheldon & Elliot,
1998, 1999; Sheldon & Houser-Marko, 2001; Werner et al., 2016). In the education domain
(Sheldon & Elliot, 1999), college students listed their personal goals for the semester and the
reasons why they pursued them. Over the semester, their goal effort and progress were assessed,
and results found that students who pursued their goals for more want-to compared to have-to
reasons were more likely to report higher effort towards the goal which, in turn, was associated
with higher goal progress. These results have been replicated with college students in follow-up
studies such that pursuing goals for more want-to compared to have-to reasons positively
predicted goal attainment directly (Sheldon & Houser-Marko, 2001). Similarly, studies on want-
to and have-to reasons for achievement goals (i.e., learning goals related to education) find that
mastery or performance goals pursued for want-to reasons positively predict interest, self-
efficacy, deep learning, help-seeking, and persistence (Gaudreau, 2012; Lee & Bong, 2016;
Michou, Vansteenkiste, Mouratidis, & Lens, 2014; Senko & Tropiano, 2016; Sommet & Elliot,
2017; Urdan & Mestas, 2006).

Moreover, several experimental studies (Deci, Koestner, & Ryan, 1999; Moller et al.,
2006; Vansteenkiste et al., 2005) have manipulated want-to versus have-to contexts to
experimentally test the causal effect of want-to versus have-to on motivation and achievement. In
one study, Moller and colleagues (Moller et al., 2006) randomly assigned participants to a want-
to choice condition (i.e., the participant chooses the task to complete) or have-to choice condition

(i.e., the participant is told what task to complete) and then they completed an unsolvable puzzle.
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Results found that students assigned to the want-to choice condition compared to the have-to

choice condition persisted longer on the unsolvable task suggesting that creating a want-to
context, or one where an individual chooses what they want to do, increases effort. However, a
want-to or have-to context is different than want-to and have-to motivation that center on why
individuals pursue their future identities. In a more recent experiment (Leduc-Cummings et al.,
2017), participants asked to write about their want-to compared to have-to reasons for dieting
reported less perceived obstacles towards attaining this goal. This study provides evidence that
motivation can be manipulated and that want-to motivation may lead individuals to experience
less temptations.

Last, empirical research from the shifting priorities model of self-control (Inzlicht &
Schmeichel, 2012) also have studied the relationship between want-to and have-to reasons and
goal progress using a similar paradigm as empirical research from self-concordance theory
(Milyavskaya et al., 2015; Werner et al., 2016). For example, in one study, Milyavskaya and
colleagues (Milyavskaya et al., 2015) find that want-to semester goals for college students are
negatively related to self-reported obstacles and positively related to self-reported goal progress.
On the other hand, have-to semester goals were positively related to more obstacles and more
effort but no goal progress. Additional mediational analyses showed that less obstacles but not
more effort mediated the association between want-to semester goals and goal progress,
suggesting that the reason why want-to goals were associated with more progress was because
students encountered less obstacles not because they exhibited more effort. Conversely, the
mediational analyses for have-to semester goals revealed that both goal effort and obstacles
increased, nullifying any effect on goal progress. This study provides evidence that want-to

motivation leads to less experiences of temptations, and this explains why want-to motivation is
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related to goal progress. AMP may clarify these findings since want-to motivation may reduce

the experience of temptation through increases in perceived value for the goal-directed behavior.

AMP is different than self-concordance theory (Sheldon & Elliot, 1999) in three ways.
First, AMP applies want-to and have-to reasons to future identities instead of personal, or month-
and year-long, goals. Future identities are tied to these personal goals through hierarchies (e.g.,
Carver & Scheier, 1982; Kruglanski et al., 2002) but are different because future identities are
directly embedded within the broader context. Second, AMP focuses on self-control dilemmas
where self-concordance theory (Sheldon & Elliot, 1999) considers self-regulation and
achievement broadly. Last, AMP applies a mechanistic perspective to self-concordance theory
(Sheldon & Elliot, 1999) to explain how it is that want-to motivation leads to better self-control.
Self-concordance (Sheldon & Elliot, 1999) examines the consequences, such as goal progress
and attainment, of want-to and have-to motivation but does not examine the process through
which want-to motivation leads to these consequences (i.e., how does want-to motivation lead to
progress and attainment?). AMP addresses this by specifying the exact perceived value (i.e.,
attainment and intrinsic) that explains how want-to motivation may lead to self-control.

Related theoretical and empirical support. Self-concordance theory (Sheldon & Elliot,
1999) grew from self-determination theory (Deci & Ryan, 2002) which is a theory regarding
how intrinsic motivation compared to extrinsic motivation leads to the fulfillment of three basic
needs (competence, autonomy, and relatedness) that drive human behavior. Moreover, intrinsic
motivation, because it helps to fulfill these needs, leads to greater goal attainment and well-
being. Self-concordance theory (Sheldon & Elliot, 1999) similarly argues that goals pursued for
want-to reasons compared to have-to ones will lead to greater well-being because of the

satisfaction of these same needs. AMP is different than self-determination theory (Deci & Ryan,
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2002) because AMP considers identity as the most important driver of behavior compared to

competence, autonomy, or relatedness needs.

The Pursuit Pathway

The pursuit (i.e., investment of effort, time, and resources) towards a future identity
will decrease the effort cost for the goal-directed behavior (i.e., how demanding and time-
consuming the behavior is) increasing the likelihood of self-control.

Lower effort cost increases the overall, positive perceived value of goal-directed behavior
since effort cost is a negative value associated with the goal-directed behavior. For example, a
student who invests time, resources, and effort into becoming an engineer will choose going to
the study group over scrolling social media because they will see the study group as less effortful
and time-consuming since they are already invested towards becoming an engineer and willing
to spend time, effort, and resources towards it. This value is in addition to the utility value the
student already placed on the goal-directed behavior because of the activated future identity.

Core theoretical and empirical support. The core theoretical framework for the pursuit
pathway in AMP is the motivational theory of lifespan development (J. Heckhausen, 2007; J.
Heckhausen et al., 2010; J. Heckhausen, Wrosch, & Schulz, 2019) which argues that individuals
regulate their development towards developmental goals (e.g., getting a job, getting married,
etc.) through the use of goal engagement and disengagement strategies. Goal engagement
contains three types of strategies: selective primary control, selective secondary control, and
compensatory primary control. Selective primary control refers to the investment of time, effort,
and skills towards a goal. Selective secondary control refers to increasing motivational
commitment towards the goal by boosting the value of the goal and believing you can reach it.

Last, compensatory primary control refers to asking others for help or using outside resources.
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Meanwhile, goal disengagement refers to devaluing the importance of the goal, decreasing one’s

expectations for it, or reducing one’s blame for failing to achieve it.

The majority of empirical research on goal engagement, especially primary control
strategies, occurs in the health domain and finds that goal engagement predicts individuals’ well-
being and health (Brandtstadter & Renner, 1990; Freund & Baltes, 1998, 2002; Haase et al.,
2008; Haase, Heckhausen, & Silbereisen, 2012; Salmela-Aro, 2009; Wiese, Freund, & Baltes,
2002; Wrosch, Dunne, Scheier, & Schulz, 2006; Wrosch, Schulz, & Heckhausen, 2002). Other
research finds that goal engagement in career domain predicts higher levels of work goal
importance, self-efficacy for work goals, career search effort, and apprenticeship attainment
(Haase et al., 2008; J. Heckhausen & Tomasik, 2002; Kracke, 2002; Nagy, Koller, &
Heckhausen, 2005; Pinquart, Juang, & Silbereisen, 2003; Poulin & Heckhausen, 2007; Svoboda
et al., under review). For example, in a study of German university students transitioning from
school-to-work (Svoboda et al., under review), career goal engagement predicted career goal
progress, career satisfaction, and employment one year later. Findings from these empirical
studies support goal engagement as a predictor of achievement-related outcomes in a variety of
domains and suggests they also may lead to boosts in perceived value for goal-directed behaviors
during self-control decisions.

AMP utilizes motivational theory of lifespan developmental as a theoretical framework
because it applies volitional constructs (J. Heckhausen, 2007) to long-term, developmental goals
that are conceptually like future identities. However, AMP is distinct in a handful of key ways.
First, AMP focuses only on goal engagement not both goal engagement and disengagement
because it seeks to explain how future identity’s impact on self-control. Second, it applies goal

engagement to future identities instead of developmental goals. Although conceptually similar,
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applying goal engagement strategies to future identities embeds them in context such that they

only influence behavior once the accompanying future identity is activated. Moreover, and as
mentioned earlier, AMP adopts a mechanistic perspective to understand how investment towards
future identities relate to every day self-control dilemmas through changes in perceived value.

Last, AMP rearranges the three processes central to goal engagement. Specifically, AMP
includes selective primary control (i.e., investing time, effort, and resources) and compensatory
primary control (i.e., asking others for help or utilizing outside resources) in the pursuit construct
and does not include selective secondary control which refers to the value and expectations for
the goal, in its pursuit measure. There are two reasons for this. First, the motivation pathway in
AMP already centers on the value for a future identity since it assesses whether individuals
pursue their future identities because they find it important or interesting or because they feel
pressured. Second, the perceived value mechanism also includes a motivation component
targeted at the self-control dilemma. Therefore, the motivation aspect of secondary control
strategies is subsumed within other components of AMP.

Related theoretical and empirical support. The motivational theory of lifespan
development grew from the model of optimization in primary and secondary control (J.
Heckhausen, 2006) and action-phase model of developmental regulation (J. Heckhausen, 2006;
J. Heckhausen, Wrosch, & Fleeson, 2001) and is related to other developmental regulation
theories, such as the dual-process model of assimilative and accommodative coping
(Brandtstadter & Renner, 1990) and the model of selection, optimization, and compensation
(Freund & Baltes, 1998). Past research (Haase, Heckhausen, & Wrosch, 2013) finds significant
overlap across these developmental regulation theories. Thus, AMP is connected to these other

developmental regulation theories (Brandtstadter & Renner, 1990; Freund & Baltes, 1998) but
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chooses the motivational theory of lifespan development as its core theoretical support because

of its emphasis on goal engagement as an investment of effort, time, and resources and asking
others for help compared to more psychological constructs present in the other theories. Even
more, the motivational theory of lifespan development grew from general goal pursuit models
such as the Rubicon model of action phases (H. Heckhausen & Gollwitzer, 1987) and theory of
if-then planning (Gollwitzer, 1999, 2018; Gollwitzer & Oettingen, 2012). However, the
difference with these theories is that they assess regulation towards short-term goals (e.g., doing
well on test, if-then plan to overcome temptation, etc.) compared to AMP and the motivational
theory of lifespan development which both examine future identities and developmental goals,

respectively.

Discussion

Why these future identity inputs matter?

There are various ways to conceptualize future identities (see next section); however, in
AMP, | center on three components—activation, motivation, and pursuit—for two reasons. First,
past theoretical frameworks (Heckhausen et al., 2010; Oyserman & Destin, 2010; Sheldon &
Elliot, 1999) each emphasize the importance of these three constructs as predictors of
achievement-related behaviors. Second, these three components encapsulate the entirety of goal
setting and pursuit as theorized in past research (Carver & Scheier, 2001; H. Heckhuasen &
Gollwitzer, 1987). For example, a future identity must first be activated, or on the mind of the
student, before this identity can impact her attitudes, behavior, and judgements. Therefore,
activation is an essential step to goal pursuit. After activation, a student’s motivation for their

future identity will help the goal pursuit feel easier and increase the likelihood she chooses
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behaviors that help her reach it (e.g., going to a study session instead of watching a movie). Last,

there are many goals individuals feel motivated for but ultimately do not reach because they have
not invested the necessary time, resources, and effort to get there. AMP’s pursuit pathway
includes this important component of goal pursuit that is often neglected in prior research
(Heckhausen, 2007). Thus, AMP borrows from past research that emphasizes the importance of
both motivation and volition towards goal setting and pursuit (e.g., Gollwitzer, 2018).

Most past research investigates only one of these components; for instance, motivation
researchers study motivation (e.g., Dweck & Elliot, 1988) and identity researchers study identity
(e.g., Destin & Oyserman, 2010). However, by focusing on one aspect, these models do not
capture the additional components necessary for goal setting and pursuit (Gollwitizer, 2018;
Gollwitzer & Oettingen, 2012). For instance, studying only motivation for a goal ignores if the
individual is thinking about the goal (activation) and if the individual invests the time, resources,
and effort to get there (pursuit). Most importantly, interventions that target all three components
increase the robustness since these interventions boost the likelihood the student will experience
benefits from them. A student who is not motivated for their career future identity will
experience benefits from interventions that increase the salience of their future identity and the

investment towards it.

What other future identity inputs matter?

As mentioned in the future identity structures section, there are numerous other
components of future identity, including but not limited to the content (extrinsic/intrinsic, etc.),
framing (e.g., approach/avoidance, promotion/prevention, etc.), specificity, psychological
distance, commitment, and expectations for success (Gollwitzer, 2018; Gollwitzer & Oettingen,

2012). All these other structures represent distinct future identity inputs that may increase the
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likelihood of self-control through changes in specific perceived values. Future research should

investigate their relationship with perceived value and self-control to build a taxonomy of future
identity inputs that impact self-control. For instance, an approach-oriented future identity may
increase self-control by making the individual more interest in the goal-directed behavior
compared to individuals who have an avoidance-oriented future identity. Similarly, an individual
who has high expectations for success in reaching a future identity may place even more
relevance on the goal-directed behavior since the individual expects to reach their identity and
sees the goal-directed behavior as important to doing this. Altogether, future research should
build a list of future identity inputs and corresponding perceived values to understand which

components of future identities impact which perceived values.

Is perceived value the only mechanism?

AMP centers on perceived value as mechanism but also recognizes other mechanisms
also help to explain self-control. For example, certain self-regulation and self-control models
(Clarkson et al., 2010; Job et al., 2010; Kurzban et al., 2013; Molden et al., 2016) find constructs,
such as expectations, evaluation of progress, and perceptions of fatigue, as mechanisms of self-
control. Moreover, dual-system approaches (Hofmann et al., 2009) find that cognitive control
and other top-down processes impact individuals’ ability to inhibit dominant responses and thus
are important for self-control strategies like effortful inhibition. Further, the diversity of
strategies individuals can use for self-control (Duckworth et al., 2018) suggests that a diversity of
mechanisms related to cognition, motivation, emotion, and behavior exist to explain these
varying types of self-control strategies. Future research should begin to link self-control
mechanisms with self-control strategies to understand what mechanisms are important for certain

self-control strategies but not others.
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How to test AMP?

To fully test AMP, it is essential to measure self-control as a choice between a goal-
directed behavior versus a tempting behavior. Therefore, new methodologies, such as those
applied by Galla and colleagues (Galla et al., 2014), are needed to test how individuals choose
between goal-directed behaviors versus tempting behaviors in-the-moment. For example, one
study could manipulate the salience of a career future identity and see if the student chooses a
tempting behavior, such as playing a video game, or a goal-directed behavior, such as studying
for a test. Eye-tracking or mouse-tracking methods also may help understand individuals’
choices between goal-directed and tempting behaviors (Freeman, 2018) because they can
measure individuals’ immediate choices between two options (Sullivan, Hutcherson, Harris, &
Rangel, 2015). In addition, to test AMP, it also is imperative to measure perceived value as a
mediator between these future identity inputs and self-control. Recent research (Galla et al.,
2018) investigated the relationship between perceived values from Eccles’ expectancy-value
theory (Eccles, 2009) and self-control (measured through self-report) and found that in an
academic context intrinsic value and utility value both predicted self-control although intrinsic
value was more strongly predictive of self-control. Future research should measure future
identity components (activation, motivation, and pursuit), perceived value, and self-control in the

same study to investigate perceived value as a mediator.

What dispositional and contextual factors matter?

Future research is needed to investigate potential dispositional moderators within AMP,
such as trait level self-control (Hofmann et al., 2012a), theories of willpower (Job et al., 2010),
and perceptions of mental fatigue (Clarkson et al., 2010). For instance, higher levels of trait self-

control are related to less reported temptations during an individual’s daily life (Hofmann et al.,
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2012). Thus, it is possible that trait self-control may moderate the relationship between pursuit

and self-control such that pursuit will reduce effort cost for individuals higher in trait self-control
but not those lower in trait self-control since individuals with higher trait self-control may have
the ability to control the investment towards their future identity.

Additionally, it is imperative to consider contextual and structural moderators, such as
socioeconomic status (SES), neighborhood, and school factors. For example, SES may moderate
the relationship between have-to reasons for a future identity and self-control such that have-to
motivation may increase self-control for students from lower SES backgrounds since past
research finds individuals from lower SES backgrounds are more interdependent (Kraus &
Keltner, 2009; Stephens, Townsend, Hamedani, Destin, & Manzo, 2015). At the same, a student
from a lower SES background may be less likely to exert self-control because their career future
identity is activated less often than a student from a higher SES background. This student from a
lower SES background may believe, for example, that becoming an engineer is unreachable
because of their financial situation, and this may influence whether becoming an engineer is on
their mind and if they even experience self-control dilemmas. In this case, even if the student is
in school, they may not exert self-control, not because they lack the capacity or ability, but rather
because their career future identity is not activated due to the broader context and, therefore, they
do not see the value in paying attention.

This has important implications. Compared to past models of self-control (Baumeister et
al., 2007; Hofmann et al., 2009) that would characterize this failure from a deficit perspective
(i.e., low capacity or ability), AMP characterizes this failure as driven by the broader context the
student finds themselves in. If the student goes to a low-resourced school, experiences financial

instability, and lives in a neighborhood without much opportunities, they may rightfully believe
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that becoming an engineering is unattainable, and this leads to their future identity rarely being

salient resulting in their disengagement from school. Therefore, AMP shifts the question of what
causes self-control failure from solely the individual’s shortcomings to instead the connection

between the broader context and how individuals conceive of their future selves.

Intervention Recommendations

The second major goal of AMP is to develop and test new interventions in the education
domain to improve self-control and achievement over the long-term. Many interventions in
social psychology are rooted in self-construal and subjective meaning-making (Walton &
Wilson, 2018) and argue that subtle changes in how individuals perceive themselves, others, or
experiences can have impact on their attitudes and behaviors. Moreover, these interventions
sustain long-term behavior change in two ways. First, they can target recursive processes during
where initial changes in perceptions lead to positive outcomes and new available opportunities
and these positive outcomes produce further changes in perceptions (Walton & Wilson, 2018;
Yeager & Walton, 2011). Second, they can target broader situational structures and provide
improved available opportunities or resources which, in turn, improve the individual’s
perceptions and lead to positive outcomes.

Examples of past social psychological interventions include those targeting only identity
(Destin & Oyserman, 2010), belonginess (Walton & Cohen, 2011), relevance (Hulleman &
Harackiewicz, 2009), mindsets (Paunesku et al., 2015), and planning (Chen et al., 2017). AMP’s
hypotheses suggest a cumulative effect of identity, motivation, and pursuit on self-control and,
therefore, push for interventions that target all three simultaneously. Moreover, an intervention

based in AMP will lead to self-control through changes in perceived value.
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Any intervention rooted in AMP must start by activating a future identity since activation

of a future identity is necessary for individuals to experience a self-control dilemma. Without
this activation, an individual will not see the relevance of the goal-directed behavior, and the
motivation and pursuit for the future identity will not have any impact on self-control. An AMP
intervention can build from identity-based interventions (e.g., Nurra & Oyserman, 2018;
Oyserman et al., 2006; Oyserman & Destin, 2010) and activate a future identity using open-
ended responses (e.g., “What do you want to do 10 years from now?”) or contextual
manipulations (e.g., graphic showing the path to college as open). For example, an AMP
intervention may start by asking students what they want to do later in life, and this could
activate students’ career future identity. At the same time, an intervention could provide students
with college planning materials that subtly activate a students’ college-dependent future identity.
Even more, interventions could combine both by first asking students what they want to do later
in life and then showing them materials that promote an education-dependent future identity.
Next, an AMP intervention should target motivation through a writing exercise. Past
research (Leduc-Cummings et al., 2017) asked students to attend to either their want-to or have-
to reasons for eating healthy and found that students who wrote about their want-to reasons
compared to have-to reasons reported less obstacles towards eating healthy. This writing exercise
could be adapted to the education domain and ask students to write about their want-to reasons
for pursuing their career future identity. This may help students attend to the want-to reasons
over their have-to ones and lead to a boost in attainment and intrinsic value for the goal-directed
behaviors when they experience competing temptations like watching TV or hanging out with

friends.
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Last, an AMP intervention should bolster the pursuit pathway. Chen and colleagues

(Chen et al., 2017) designed an intervention that may serve as a sample for how to target the
pursuit pathway. In this intervention, college students chose a handful of studying strategies for
an upcoming statistics exam and then completed a short prompt on why they chose that study
strategy. The goal of this intervention was to help students think about how they will put effort
time, and resources towards studying for the exam. A similar writing exercise could be adapted
to help students think about how they will invest time, effort, and resources towards their career
future identity. If students spend time to consider their investment for career future identity, they
may boost their actual investment and, in turn, see reduced effort cost for goal-directed behaviors
like studying.

Putting it all together, AMP interventions aim to bolster a students’ identity, motivation,
and pursuit to sustain self-control and behavior change over the long-term. The three pathways
each represent a unique avenue to improve how individuals perceive goal-directed behaviors,
such as studying, paying attention in class, or completing extra credit assignments, increasing the
likelihood of self-control and, ultimately, achievement. One strength of the AMP intervention is
that if students pursue their career future identity for have-to reasons or do not possess a high
level of investment towards it they may still experience benefits from the intervention since it
targets all three pathways simultaneously. Although these three pathways have been studied
individually (e.g., Destin & Oyserman, 2010; Heckhausen et al., 2010; Sheldon & Elliot, 1999),
they have been rarely tested empirically but past theoretical research hypothesizes the

importance of all three for goal pursuit (e.g., Gollwitizer, 2018; Gollwitzer & Oettingen, 2012).



62
Beyond social psychological interventions

In addition to designing new social psychological interventions, AMP also demonstrates
the importance of future identities in broader programs that center on achievement and well-
being. For example, two-generation programs (Chase-Lansdale & Brooks-Gunn, 2015) provide
children with early education opportunities and parents with a multitude of family-, education-,
and work-based resources, such as community college opportunities, job training, parenting
classes, and mental health services. The goal is to improve life opportunities and achievement for
parents and children from lower socioeconomic backgrounds. Although these programs are
already beneficial in many respects and provide important resources to families, introducing
content that emphasizes activation, motivation, and pursuit of career future identities may
improve them even further. For example, creating curriculum that target each pathway, into the
education and job training portions of the program could help parents see greater value for goal-
directed behaviors, such as studying, and ultimately lead to more success in attaining their
hoped-for career. This could be done through a combination of group and reflection exercises
where parents share their future identities, why they are motivated for them, and how they will
invest time and resources towards them. This may be heightened because families in two-
generation programs are usually from lower SES backgrounds, and many times individuals from
lower SES background find paths towards success closed because of their financial situations
(Destin, 2017; Destin & Oyserman, 2010). Thus, writing exercises and other materials that make
the career future identity salient and coupling these with ones that target motivation and pursuit
may change these parents’ perceptions of whether their career future identity is attainable leading

to increased self-control.
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AMP extends to even broader policies such as state educational policies. For instance,

states could develop curriculum that help students to reflect on their future identity, why they are
motivated for it, and their investment towards it. However, AMP also informs a broader
approach: college and career counseling curriculum could be designed with the AMP pathways
in mind and help students from lower SES backgrounds see college as financially-viable. For
instance, these programs could help students from lower SES backgrounds find and apply for
loans and scholarships to college, in turn, increasing the likelihood that these students’ career
future identities are salient and their associated motivation and pursuit for them impacts their
daily self-control. Most importantly though, college and universities could lower their cost or
pay tuition to students from lower SES backgrounds. This will help make college and
universities more financially-accessible, and students from lower SES backgrounds may feel like
their career future identity is reachable making it likely that their future identity increases their
self-control. In sum, implications from AMP apply to programs and policies more expansive

than simply other social psychological interventions.

Conclusion

AMP moves self-control research forward by generating four unique theoretical
hypotheses regarding the process through which future identity, perceived value, and self-control
operate. Moreover, following these hypotheses, AMP demonstrates the importance of
considering an individual’s identity, motivation, and pursuit in concert for social psychological
interventions and broader policies and programs. Overall, the mechanistic approach of AMP

makes it distinct from past theories and leads to innovations for both basic and applied research.
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Chapter 2: Motivation, Pursuit, and Success during the Transition from University to

Work

Introduction

Motivation and pursuit towards a career future identity, especially for college graduates,
is often thought of as important for career success with popular lore emphasizing the importance
of “following your passion” as a foundation for motivational pursuit, persistence, and eventual
success. Empirical studies with college students and graduates have demonstrated the importance
of both motivation (e.g., pursuing a career future identity because one really identifies with it, a
core characteristic of goal self-concordance) and pursuit (e.g., investing time and effort pursuing
a career future identity, the core characteristic of goal engagement) as key antecedents of career
success (Bono & Judge, 2003; Haase et al., 2008; Judge et al., 2005; Tomasik, Hardy, Haase, &
Heckhausen, 2009; Vallerand, 2010). However, few studies have examined both aspects as
antecedents of career success and their dynamic interplay in an integrated study. The present 4-
wave longitudinal study investigated associations between self-concordance (Sheldon & Elliot,
1999), goal engagement (J. Heckhausen et al., 2010), and career success during the transition
from university to work. We focused on this transition as a high-stakes context with high
ecological validity that represents a key developmental milestone in the transition to adulthood
across different cultures with long-term consequences for financial and psychological stability
(Haase, 2007; Lent & Worthington, 1999; Nurmi & Salmela-Aro, 2002; Schoon & Silbereisen,
2009). We (1) examined how self-concordance and goal engagement for a career future identity

each predicted career success and then (2) probed how self-concordance predict goal
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engagement and vice versa. In addition, and importantly, the results from this chapter ignited the

development of the AMP process outlined in Chapter 1 (see Chapter 2 discussion).

The Role of Motivation: Career Goal Self-Concordance and Success

Individuals can pursue their career future identities for want-to reasons that stem from the
self (e.g., deep interest) as well as extrinsic or social-control related reasons that stem from
outside the self (e.g., parental pressure). Self-concordance theory (Sheldon & Elliot, 1999),
which builds on self-determination theory (Deci & Ryan, 2002), views the degree to which want-
to (intrinsic or identified) reasons for pursuing a goal outweigh have-to (introjected or external)
reasons for pursuing a goal (i.e., the degree of self-concordance) as crucial and beneficial for
goal pursuit, goal achievement, and adaptation (Sheldon & Elliot, 1999).

Longitudinal studies from self-concordance research find that self-concordant goals are
indeed positively associated with goal progress in a variety of domains, including work,
education, and health (Bono & Judge, 2003; Judge et al., 2005; Koestner et al., 2008;
Milyavskaya et al., 2015; Sheldon & Elliot, 1998, 1999; Sheldon & Houser-Marko, 2001;
Werner et al., 2016). Specifically, in the work domain, self-concordant goals predict job
satisfaction longitudinally (Judge et al., 2005). Similarly, in the education domain, semester-
long, self-concordant goals are positively associated with goal progress, goal effort, and reduced
temptations (Milyavskaya et al., 2015; Sheldon & Elliot, 1998, 1999; Werner et al., 2016). To
date, few studies have examined the relationship between self-concordance for career future
identity and career success during the transition from university to work, arguably a time period

where self-concordance may be key.
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The Role of Pursuit: Career Goal Engagement and Success

Individuals can engage in their career future identities (e.g., by working long hours,
asking their friends or mentors for advice, developing positive expectations, etc.), or they can
disengage from them and activate self-protective attributions (e.g., by settling for the next best
job, comparing themselves to less fortunate peers, etc.). The motivational theory of lifespan
development (J. Heckhausen et al., 2010; J. Heckhausen, Wrosch, & Schulz, 2019) and other
developmental regulation theories (Baltes, & Baltes, 1990; Brandtstadter & Renner, 1990; Haase
et al., 2013) view goal engagement, which includes investing effort and time, asking others for
help or seeking out other resources to overcome obstacles during goal pursuit, and avoiding
distractions, increasing perceived control, and imagining positive outcomes related to goal
attainment, as crucial for goal achievement and adaptation when opportunities for goal
attainment are plentiful (J. Heckhausen et al., 2010; J. Heckhausen, Wrosch, & Schulz, 2018).

Empirical research finds that opportunity-congruent goal engagement is an important
predictor of adaptation in a variety of domains (Brandtstadter & Renner, 1990; Freund & Baltes,
1998, 2002; Haase et al., 2008; Haase, Heckhausen, & Silbereisen, 2012; J. Heckhausen et al.,
2010, 2019; Salmela-Aro, 2009; Wiese et al., 2002; Wrosch et al., 2006). In the work domain,
there is empirical evidence that goal engagement and related constructs, such as self-efficacy,
predict increased career or apprenticeship search effort, higher levels of apprenticeship
attainment (for girls), and lower levels of unemployment (Haase et al., 2008; J. Heckhausen &
Tomasik, 2002; Kracke, 2002; Nagy et al, 2005; Pinquart et al., 2003). While much of the past
research has focused on the transition from high school to work in non-college bound youth, few
studies to date have examined how goal engagement for a career future identity predicts career

success during the transition from university to work.
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Self-Concordance and Goal Engagement

A question that has received little attention in past research is how self-concordance and
goal engagement are related over time. In other words, does motivation lead to pursuit or vice
versa?

Popular lore often views motivation as a foundation for pursuit (O’Keefe, Dweck, &
Walton, 2018), and there exists a large theoretical literature supporting this perspective.
Specifically, the self-concordance model (Sheldon & Elliott, 1999) views self-concordance as a
key predictor of goal engagement and empirical research on college students’ goal self-
concordance and effort (Milyavskaya et al., 2015; Sheldon & Elliot, 1998; 1999; Werner et al.,
2016) provides some support for this prediction. In a more general vein, most theoretical and
empirical research from motivational psychology implicitly or explicitly assumes that the
reasons (e.g., want-to or have-to) for pursuing a goal (i.e., motivational processes) take primacy
over the motivational pursuit and strategies that individuals use in pursuing a goal (i.e., volitional
processes). This emphasis shines through in these perspectives either considering only
motivational processes, subsuming volitional processes within the construct of motivation, or
theorizing a directional relationship where motivation leads to volition (e.g., Atkinson, 1964;
Carver & Scheier, 1982; Deci & Ryan, 2002; Eccles & Wigfield, 2002; Elliott & Dweck, 1988;
Emmons, 1986; Kasser & Ryan, 1996; Lewin, 1935; Little, 1983; Markus & Nurius, 1986;
McClelland, 1965).

However, there also exists some limited support for the opposite view, namely that the
two are both important for goal attainment or that pursuit builds motivation. Such
“internalization” processes were already proposed by Allport (1937) who stated that “A student

who at first undertakes a field of study in college because it is prescribed, because it pleases his
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parents, or because it comes at a convenient hour, often ends by finding himself absorbed,

perhaps for life, in the subject itself” (p. 201). More specifically and recently, the Rubicon model
of action phases (H. Heckhausen & Gollwitzer, 1987) proposes that individuals become biased
and passionate towards a goal once they cross the decisional Rubicon and form an intention to
pursue a goal. This idea has been included in the motivational theory of life-span development
(J. Heckhausen et al., 2010) to conceptualize individuals’ cycles of deliberation, engagement and
disengagement with developmental goals. Related views have appeared in some form in several
theories (e.g., cognitive dissonance theory: Brehm & Cohen, 1962; Deci, Eghrari, Patrick, &
Leone, 1994; Festinger, 1962; Harmon-Jones & Mills, 1999; Schafer, 1968), but have rarely
been empirically tested.

Finally, there also exists some support for the view that motivation and pursuit are two
sides of the same coin. Most prominently, Duckworth and colleagues (e.g., Duckworth, Peterson,
Matthews, & Kelly, 2007) have treated motivation and pursuit as reflecting one underlying “grit”

construct.

The Present Chapter

The present 4-wave, year-long longitudinal study of German university students
transitioning from college graduation to their first job after college examined two research
questions. First, we examined longitudinal associations between self-concordance and career
success as well as longitudinal associations goal engagement and career success (i.e., career goal
progress, career satisfaction, employment, and income). Building on past research (e.g., Bono &
Judge, 2003; Haase et al., 2008), we hypothesized that both self-concordance and goal
engagement would predict career success. Second, we investigated longitudinal associations

between self-concordance and goal engagement. Building on theoretical and empirical evidence
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(e.g., Sheldon & Elliot, 1999), we examined whether self-concordance would predict goal

engagement over time. At the same time, we also examined the reverse association with goal
engagement predicting self-concordance building on motivational theory of lifespan
development and related frameworks (e.g., J. Heckhausen et al., 2010, 2019). Analyses were
controlled for gender, age, parental education, and major.

Last, I conduct two sets of supplementary analyses. The first set examines the
relationship between want-to and have-to motivation as separate predictors of career success.
This contrasts with the primary analyses that examined self-concordance (a composite measure
of want-to motivation minus have-to motivation) as a predictor of career success. These analyses
help to understand whether want-to or have-to motivation alone is positively associated with
career success compared to the difference between want-to and have-to motivation. In addition, |
also examined the relationship between want-to and have-to motivation and career goal
engagement to examine whether goal engagement was associated with want-to and have-to
motivation separately. Finally, the second set of supplementary analyses examines the three
subscales that comprise the goal engagement measure as predictors of career success. These
analyses help to understand what factor of goal engagement drives the relationship with career

SUCCESS.

Method

The present chapter uses data from a larger research project of which findings have been
reported previously (Haase et al., 2013). This previous chapter (Haase et al., 2013) addressed
none of the research questions examined here, with one exception (associations between goal

engagement and career satisfaction were previously examined but not controlled for covariates).
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Participants

Participants were 523 German university graduates (n = 361 females) recruited from four
selected majors (medicine, n = 234; psychology, n = 79; architecture, n = 44; humanities, n =
166) who had graduated in 2004 or 2005. Average age was 27.16 (SD = 2.73) years old at
graduation. One year after graduation, 73.6% were working full-time and 26.4% were working
part-time. Moreover, 72.2% had a partner at graduation, 75.5% had a partner one year after
graduation, 12.2% were married at graduation, 5.0% were married one year after graduation, and
87.4% were childless one year after graduation. For regression-type analyses, an alpha level of
.05, power of .95, and two-tailed testing, this sample size allowed for detecting small effects (f2 =

.02) (Cohen, 1992).

Procedure

The longitudinal design included four time points: graduation (T1), four months (T2),
eight months (T3), and twelve months (T4) after graduation. 45% (n = 234) of participants took
part in all four time points, 24.5% participated in three time points, 20.1% participated in two
time points, and 10.7% participated in only one time point. Overall, 69.2% participated in at least
three out of four time points, and this percentage is comparable to other longitudinal studies with
adolescents (e.g., Vasalampi, Salmela-Aro, & Nurmi, 2009). All surveys were administered
online. All variables were measured and examined at all four waves, except for employment and
income, which were not assessed at graduation and examined here one year after graduation to
yield a meaningful measure of success and take into account immense fluctuation in graduation
and hiring cycles in Germany (where university graduation is not tied to the academic calendar

year but can occur any time throughout the year).
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Measures

Means and standard deviations for measures across the waves are reported in Table 2 -1
(for detailed methodological information, see Haase, 2007).

Self-concordance for career future identity. Self-concordance for a career future
identity was measured by adapting the self-concordance measures used in past research for
personal or semester-long goals (self-concordance [want-to motivation minus have-to
motivation]: o = .58 - .69) (Sheldon & Elliot, 1999). First, participants reported what career they
wanted to do after college and then rated the importance of five different reasons for pursuing
this career on a scale from 1 (strongly disagree) to 5 (strongly agree). The two have-to reasons
were “because somebody else wants me to or because the situation seems to compel it” and
“because I would feel ashamed, guilty, or anxious if I did not have this goal” (a = .48 - .58). The
two want-to reasons were “because I really identify with it” and “because of the enjoyment or
stimulation that this goal would provide me.” From Little’s research (Little, 1983) on personal
projects, another autonomous reason was added (“To what extent is this goal consistent with the
values which guide your life?”’) measured on a scale from 1 (not consistent at all) to 10
(completely consistent) (a = .51 - .65).

Goal engagement for a career future identity. Goal engagement for a career future
identity were measured by a 13-item composite scale (« = .85 - .86) that asked about investing
effort towards career goal (e.g., selective primary control: “I work hard to have a good
occupational future.”’; 5 items; a = .83 - .84), asking others for help to reach career goal (e.g.,
compensatory primary control: “If my occupational future is in danger, I will seek help from
acquaintances, friends, parents.”; 4 items; a = .62 - .66), and enhancing control beliefs about

career goal pursuit (e.g., selective secondary control: “When I think about my occupational
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future, | often tell myself that I will surely be successful.”’; 4 items: a = .58 - .67) on a scale from

1 (strongly disagree) to 5 (strongly agree) (J. Heckhausen et al., 2010). For supplementary
analyses, | examined each subscale (selective primary control, selective secondary control, and
compensatory primary control) as separate predictors of career success.

Career success. Career success was measured by four indicators. Career goal progress
was measured with one item (“To what extent have you been successful in pursuing your career
goal so far?”’) on a scale from 1 (strongly disagree) to 10 (strongly agree) (adapted from Little,
1983). Career satisfaction was measured with one item (“How satisfied are you with your career
situation at this point? ) from 1 (strongly disagree) to 10 (strongly agree) (adapted from
Wanous, Reichers, & Hudy, 1997). One year after graduation, employment was measured with
one item (“Are you in gainful employment at the moment? [Gainful employment refers to any job
that pays a salary including stipends, payed internships, etc.]) from 0 (no) to 1 (yes). Last, one
year after graduation, income was measured with one item (“What is your own monthly income
after taxes?”’) on an open-ended scale that was recoded into a numerical variable.

Covariates. Gender (0 = male; 1 = female), employment opportunities (0 = favorable for
medicine and psychology; 1 = unfavorable for architecture and humanities), and parental
education (composite mean of mother’s and father’s education) were added as covariates.
Examination of participants’ employment status 1 year after graduation supported our coding of
majors into favorable and unfavorable (see Haase et al., 2013 for more information). Parental
education was measured with two items that asked each participant to report both their mother’s
and father’s level of education (1 = not graduated; 2 = graduated from lower school tier; 3 =
graduated from middle school tier; 4 = graduated from higher school tier; 5 = graduated from

higher school tier + university entrance certificate; 6 = other graduation). To create a composite
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parental education measure, the scale was recoded (1 = 6 years; 2 = 8 years; 3 = 10 years; 4 = 13

years; 5 = 13 years; 6 = missing), and an average between the two was taken.

Analysis Plan

First, we conducted a set of zero-order correlations between study variables across waves.
To examine associations between self-concordance, goal engagement, career goal progress, and
career satisfaction, we utilized cross-lagged models within a structural equation modeling
framework (Kline, 2011). Cross-lagged models allow for a test of directionality in the
relationship between constructs across time. In each cross-lagged model, stability paths,
correlated changes, and cross-lagged effects were estimated (Kline, 2011), and the cross-lagged
effects along with the correlated changes were constrained to be equal across time without loss
of model fit following established procedures (Keijsers, Loeber, Branje, & Meeus, 2011; for
more information on test of unconstrained versus constrained models, see Appendices A2 — 1).
Model fit was assessed with 2 statistic, the comparative fit index (CFI; cutoff value: >.90), and
the root mean square error of approximation (RMSEA,; cutoff value: <.08) (Browne & Cudeck,
1993). Missing data was accounted for using full information maximum likelihood method
(Arbuckle, Marcoulides, & Schumacker, 1996).

To provide an example, a cross-lagged model between self-concordance and career goal
progress included a measure of these two constructs at each wave (see Figure 2 — 1). Paths
between self-concordance and career goal progress at each wave were estimated and represent
the correlated changes between the error of each construct (e.g., error from self-concordance at
T1 was correlated with error from career goal progress as T1; error from self-concordance at T2
was correlated with error from career goal progress at T2, etc.). In addition, paths between either

self-concordance or career goal progress at each wave were estimated (e.g., self-concordance at
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T1 predicted self-concordance at T2; self-concordance at T1 predicted self-concordance at T3,

etc.) and represent the stability paths. Next, paths between the either self-concordance and career
goal progress at the earlier wave predicted either career goal self-concordance and career goal
progress at subsequent waves (e.g., self-concordance at T1 predicted career goal progress at T2;
career goal progress at T2 predicted self-concordance at T3, etc.). Finally, paths between
covariates (gender, major, and parental education) and self-concordance and career goal progress
at each wave were estimated as well as correlations between the errors of each covariate,

Next, to analyze associations with employment and income (assessed one year after
graduation), I conducted multiple regression analyses (logistic regression analyses when
predicting employment and linear regression analyses when predicting income). First, we
predicted employment at T4 as a function of either self-concordance or goal engagement and
covariates. Next, we estimated income at T4 as a function of either self-concordance or goal
engagement and covariates. Income at T4 was log transformed (to account for skewness), and
analyses were restricted to participants who were employed at T4 since income was dependent
on employment.

Last, | conducted two sets of supplementary analyses. The first set examined the
associations between either want-to or have-to motivation and each of the four career success
indicators as well as the associations between either want-to and have-to motivation and career
goal engagement. For this set, | first examined the zero-order correlation between want-to and
have-to motivation across the waves. Next, | conducted six additional cross-lagged models that
examined either want-to (or have-to) motivation as predictors of career goal progress (or career
satisfaction or career goal engagement) controlling for gender, parental education, and type of

major. Model fit was assessed with ¥ statistic, the comparative fit index (CFI; cutoff value:
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>.90), and the root mean square error of approximation (RMSEA; cutoff value: <.08) (Browne &

Cudeck, 1993). Missing data was accounted for using full information maximum likelihood
method (Arbuckle et al., 1996). In addition, like the primary analyses, cross-lagged paths were
constrained to be equal across time. | then conducted four additional regressions that examined
employment (or income) at T4 as a function of want-to (or have-to) motivation at T1 and control
variables (gender, parental education, and type of major). Regressions with income as the
dependent variable were restricted to participants who were employed at T4.

In the second set of supplementary analyses, | first conducted six additional cross-lagged
models examining each subscale as a predictor of career goal progress (or career satisfaction)
controlling for gender, parental education, and type of major. Model fit was assessed with >
statistic, the comparative fit index (CFl; cutoff value: >.90), and the root mean square error of
approximation (RMSEA; cutoff value: <.08) (Browne & Cudeck, 1993). Missing data was
accounted for using full information maximum likelihood method (Arbuckle et al., 1996), and
cross-lagged paths were constrained to be equal across time. Next, | conducted six additional
regressions examining employment (or income) at T4 as a function of each subscale at T1 and
the control variables (gender, parental education, and type of major). Regressions with income as

the dependent variable were restricted to participants who were employed at T4.

Results

Preliminary Analyses
Table 2 — 1 shows the range of zero-order correlations across the waves between study
variables (self-concordance, coal engagement, career goal progress, career satisfaction,

employment [only T4], income [only T4], and covariates [only T1]).
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Self-Concordance and Career Success

First, a cross-lagged model (Figure 2 — 1; see Appendix A2 — 2 for complete results)
showed that self-concordance predicted longitudinal increases in career goal progress (B = .08,
95% CI [.03, .13], SE[B] = .02, B = .05, p =.001), whereas career goal progress did not predict
changes in self-concordance (B =.02, 95% CI [-.02, .05], SE[B] = .02, B = .03, p = .43),
controlling for covariates. Model fit was adequate (x%(12) = 33.79, p = .001, CFl = .97, RMSEA
=.06).

Second, the cross-lagged model (Figure 2 — 1; see Appendix A2 — 3 for complete results)
showed that self-concordance predicted longitudinal increases in career satisfaction (B = .12,
95% CI [.07, .17], SE[B]=.03, p=.16, p <.001), whereas career satisfaction did not predict
changes in self-concordance (B = -.04, 95% CI [-.11, .02], SE[B] = .03, B =-.04, p = .21),
controlling for covariates. Model fit was good (¥%(12) = 22.53, p = .03, CFIl = .99, RMSEA =
.04).

Third, multiple regression analyses showed that self-concordance did not predict
employment (B = .16, SE[B] = .14, OR = 1.18, 95% CI OR [0.90, 1.53], p =.23) or income (B =
.01, 95% CI [-.03, .05], SE[B] = .02, B =.02, p =.69) at T4, controlling for covariates (see
Appendix A2 — 4 in for complete results). In sum, higher self-concordance predicted increases in

career goal progress and career satisfaction but not employment or income.

Goal Engagement and Career Success

First, a cross-lagged model (Figure 2 — 1; see Appendix A2 — 5 for complete results)
showed that goal engagement predicted longitudinal increases in career goal progress (B = .52,
95% CI [.28, .76], SE[B] = .12, B = .12, p <.001), whereas career goal progress did not predict

changes in goal engagement (B =-.003, 95% CI [-.01, .01], SE[B] = .01, p=-.01, p=.57),
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controlling for covariates. Model fit was excellent (x%(12) = 5.98, p = .92, CFI = 1.00, RMSEA <

.001).

Second, a cross-lagged model (Figure 2 — 1; see Appendix A2 — 6 in for complete results)
showed that goal engagement predicted longitudinal increases in career satisfaction (B = .23,
95% CI [.11, .35], SE[B]=.06, B =.12, p <.001), whereas career satisfaction did not predict
changes in goal engagement (B = .02, 95% CI [-.01, .03], SE[B] = .01, p = .02, p =.37),
controlling for covariates. Model fit was excellent (x?(12) = 14.27, p = .28, CFl = 1.00, RMSEA
= .02).

Third, multiple regression analyses showed that goal engagement at T1 positively
predicted employment at T4 (B = .88, SE[B] = .38, OR = 2.42, 95% CI OR [1.16, 5.15], p = .02)
but not income at T4 (B =.06, 95% CI [-.05, .16], SE[B] = .05, B = .05, p = .28), controlling for
covariates (see Appendix 2 — 4 for complete results). In sum, these findings showed that goal
engagement predicted increases in career goal progress and career satisfaction as well as

employment one year later.

Goal Engagement and Self-Concordance

A cross-lagged model (Figure 2 — 2; see Appendix A2 — 7 for complete results) showed
that self-concordance did not predict changes in goal engagement (B = .01, 95% CI [-.01, .03],
SE[B]=.01, p=.03, p =.18), whereas goal engagement predicted increases in self-concordance
(B =.21, 95% CI [.08, .35], SE[B] = .07, B =.09, p =.002), controlling for covariates. Model fit
was excellent (x?(12) = 10.39, p = .58, CFI = 1.00, RMSEA < .001). In sum, goal engagement
predicted increases in self-concordance, but self-concordance did not predict goal engagement

over time.
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Supplementary Analyses

First, the range of zero-order correlations between want-to and have-to motivation across
the waves was 0.05 to -0.38. Second, two separate cross-lagged models showed that want-to
motivation did not predict career goal progress (B = .03, 95% CI [-.004, .06], SE[B] =.02, f =
.01, p=.09) or career satisfaction (B = .04, 95% CI [-.02, .10], SE[B] = .03, p = .03, p =.19).
Model fit for both models was adequate (want-to motivation and career goal progress: ¥%(12) =
30.92, p =.002, CFI = .97, RMSEA = .06; want-to motivation and career satisfaction: y?(12) =
42.11, p =.001, CFI = .96, RMSEA = .07). In addition, multiple regression analyses showed that
want-to motivation at T1 did not predict employment (B = .30, SE[B] = .22, OR =1.35, 95% ClI
OR [.07, 2.06], p =.17) or income (B = .02, 95% CI [-.04, .09], SE[B] =.03, B =.03, p =.51) at
T4.

Next, a cross-lagged model found that have-to motivation negatively predicted career
goal progress (B =-.05, 95% CI [-.08, -.02], SE[B] = .02, B =-.02, p = .003) and career
satisfaction (B = -.80, 95% CI [-.14, -.02], SE[B] = .03, p =-.07, p = .008) such that those who
reported pursuing their career future identity because of external pressure or feelings of guilt and
anxiety were less likely to report they had progressed towards their career future identity and felt
satisfied with it. Model fit was adequate for both cross-lagged models (have-to motivation and
career goal progress: ¥?(12) = 25.99, p = .01, CFI = .98, RMSEA = .05; have-to motivation and
career satisfaction: ¥?(12) = 31.51, p =.002, CFI = .98, RMSEA = .06). However, multiple
regression analyses show that have-to motivation at T1 did not predict employment (B = -.19,
SE[B] = .22, OR = .83, 95% CI OR [.55, 1.29], p = .39) or income (B =.0009, 95% CI [-.05, .06],

SE[B] =.03, p=.001, p =.98) at T4. In sum, these results show that have-to motivation
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negatively predicted subjective measures of career success but not objective measures while

want-to motivation did not predict either subjective or objective measures of career success.

Finally, to tease apart the association between goal engagement and self-concordance in
the primary analyses, two cross-lagged models between want-to motivation and goal engagement
and have-to motivation and goal engagement were conducted. Results found that career goal
engagement positively predicted want-to motivation (B = .17, 95% CI [.08, .25], SE[B] = .05, p =
.11, p <.001) but did not predict have-to motivation (B = -.08, 95% CI [-.16, .01], SE[B] = .04, B
=-.05, p =.07). Model fit was excellent for both models (goal engagement and want-to
motivation: ¥%(12) = 10.93, p = .54, CFI = 1.00, RMSEA = .001; goal engagement and have-to
motivation: y(12) = 18.24, p = .11, CFI = 1.00, RMSEA = .03). Therefore, a relationship
between goal engagement and want-to motivation exists but not for goal engagement and have-to
motivation.

In the second set of supplementary analyses, | investigated the subscales (selective
primary control, selective secondary control, and compensatory primary control) of goal
engagement as predictors of career success. First, two separate cross-lagged models found that
selective primary control (i.e., investing time, effort, and resources towards one’s career future
identity) did not predict career goal progress (B =-.002, 95% CI [-.02, .02], SE[B] = .01, B =-
.001, p =.86) or career satisfaction (B = -.007, 95% CI [-.05, -.03], SE[B] = .02,  =-.004, p =
.74). Model fit for both models was good (selective primary control and career goal progress:
¥%(12) = 20.21, p = .06, CFI = .98, RMSEA = .04; selective primary control and career
satisfaction: ¥?(12) = 24.72, p = .02, CF1 = .99, RMSEA = .05). However, regression analyses
showed that selective primary control positively at T1 predicted employment (B = .79, SE[B] =

.31, OR =2.20, 95% CI OR [1.22, 4.11], p = .01) but not income (B = .03, 95% CI [-.05, .12],
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SE[B] = .04, 3 = .04, p = .48) at T4 such that students who invested more time, effort, and

resources towards their career future identity at graduation were more likely to be employed one
year later.

Next, two separate cross-lagged models found that compensatory primary control (i.e.,
asking others for help) positively predicted career goal progress (B = .02, 95% CI [.003, .04],
SE[B] = .01, B =.01, p =.03) but not career satisfaction (B = .04, 95% CI [-.008, .08], SE[B] =
.02, =.02, p =.11) such that students who reported be willing to ask others for help during
pursuit of their career future identity were more likely to report higher progress towards it but not
higher satisfaction. Model fit for both models was good (compensatory primary control and
career goal progress: ¥?(12) = 16.48, p = .17, CFI = .99, RMSEA = .03; compensatory primary
control and career satisfaction: ¥?(12) = 17.77, p = .12, CFI = .99, RMSEA = .03). Moreover,
regression analyses showed that compensatory primary control at T1 did not predict either
employment (B = .41, SE[B] = .32, OR = 1.51, 95% CI OR [.79, 2.84], p = .20) or income (B =
.04, 95% ClI [-.04, .13], SE[B] = .04, B = .05, p = .35) at T4.

Last, two separate cross-lagged models found that selective secondary control (i.e.,
increasing one’s expectations towards the career future identity, avoiding distractions, etc.) did
not predict career goal progress (B =-.008, 95% CI [-.03, .01], SE[B] = .01, p =-.003, p = .45) or
career satisfaction (B = .001, 95% ClI [-.04, .04], SE[B] = .05, p =.001, p =.98). Model fit for
both models was adequate (selective secondary control and career goal progress: ¥?(12) = 23.44,
p =.02, CFl = .99, RMSEA = .03; selective secondary control and career satisfaction: ¥?(12) =
24.17, p = .02, CFI = .99, RMSEA = .04). Moreover, regression analyses showed that selective

secondary control at T1 did not predict employment (B = .61, SE[B] = .31, OR =1.83, 95% ClI
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OR[.99, 3.43], p = .05) or income (B = .04, 95% CI [-.04, .12], SE[B] = .04, p = .05, p =.33) at

T4.

Overall, these second set of supplementary analyses find no single subscale of goal
engagement is driving the results between goal engagement and career success. Instead, results
find that investing time, effort, and resources is positively associated with employment whereas

asking others for help is positively associated with reported progress.

Discussion

The present 4-wave longitudinal study followed 523 university graduates during the first
year after graduation and yielded two key findings. First, both self-concordance and goal
engagement for a career future identity were important predictors of a successful transition into
work. Second, goal engagement predicted increases in self-concordance over time, but not vice
versa. All analyses were controlled for gender, age, parental education, and type of major. Thus,
both motivation and pursuit mattered for career success; but only pursuit predicted motivation

over time, not vice versa.

Motivation and Pursuit: Both Matter for Career Success

Motivation and pursuit for a career future identity both emerged as important predictors
of career success. Specifically, self-concordance (i.e., higher levels of identification with and
interest in a career future identity over external pressure or guilt for pursuing a career future
identity) predicted increases in perceived progress towards one’s career and career satisfaction.
These findings converge with theoretical predictions and past studies on goal self-concordance
across a variety of domains (Milyavskaya et al., 2015; Sheldon & Elliot, 1998, 1999; Werner et

al., 2016), which showed that goals pursed for more want-to compared to have-to reasons lead to
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increased goal attainment. In addition, these findings are comparable to research on passion as a

predictor of success in the workplace (e.g., Vallerand & Houlfort, 2003).

In the supplementary analyses investigating want-to and have-to motivation as separate
predictors of career success, results found that have-to motivation negatively predicted subjective
but not objective career success such that students who pursue their career because of feelings of
pressure, anxiety, or guilt are more likely to experience decreases in their level of satisfaction
with their career and their reported progress towards it. Meanwhile, want-to motivation did not
predict either objective or subjective indicators of career success. These results underscore how
self-concordance (the difference between want-to and have-to motivation), want-to motivation,
and have-to motivation are uniquely predictive of career success, and it is possible from this
supplementary analysis that have-to motivation is particularly demotivating during this
developmental transition. Future research should continue to investigate want-to and have-to
motivation separately and together, and this is highlighted by the correlations between want-to
and have-to motivation which ranged from uncorrelated (r = .0) to moderately correlated (r = .3).

Moreover, goal engagement for a career future identity (i.e., investing time and effort,
asking others for help, and boosting one’s expectations, values, and control beliefs) predicted
increases in how much progress individuals perceived towards their career goals, how satisfied
they were with their career, and, over and above these subjective aspects of success, whether
they were employed one year later. These findings support predictions by the motivational theory
of lifespan development (J. Heckhausen et al., 2010) and related frameworks (e.g., Haase et al.,
2013). Moreover, they extend past research which heavily investigated career goal engagement
during the search for an apprenticeship (e.g., Haase et al., 2008; J. Heckhausen & Tomasik,

2002) to demonstrate effects on actual employment one year after graduation.
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The supplementary analyses examining the subscales of goal engagement ultimately

showed that no single subscale is driving the results between goal engagement and subjective
and objective career success. Investing time, effort, and energy towards one’s career predicted
actual employment while asking others for help predicted level of progress. In addition,
increasing one’s motivation, value, and control beliefs did not predict either subjective or
objective career success. These results are suggestive that the primary control beliefs central to
the pursuit pathway in AMP drive the relationship between goal engagement and career success
(i.e., selective primary control [i.e., investing time, resources, and effort] predicts employment
and compensatory primary control [i.e., asking others for help] predicts career goal progress).
Future research should continue to investigate the subscales of goal engagement to understand
under which conditions each subscale is associated with goal progress and achievement.

Given the central importance of employment (cf. Jahoda, 1981) for longer-term career
success, personality development, social relationships, and health (e.g., Morris, Cook, & Shaper,
1994; Roberts, Walton, Bogg, & Caspi, 2006; Schoon & Silbereisen, 2009; Schulenberg, Bryant,
& O’Malley, 2004; Shulman & Nurmi, 2010), the present findings emphasize the importance of
pursuit for a successful transition into work. At the same time, career goal progress and
satisfaction are important subjective transition outcomes (also with important long-term effects;
[e.g., Dirlam & Zheng, 2017]), and these outcomes were predicted by both pursuit and
motivation. Interestingly, neither motivation nor pursuit predicted the amount of money earned
one year after graduation. After all, it is likely that decisions earlier in a students’ college career,
such as their major, impacted how much money they earned after graduation (and zero-order

correlations between major and income one year after graduation [r = .66] showed that students
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in majors with better job prospects were much more likely to be earning more compared to

students in majors with worse job prospects).

Because motivation (and pursuit) predicted career success, | wanted to understand what
leads an individual who is very passionate about their career future identity or invests a lot of
time and resources to reach it to be more likely to experience career success. In other words,
what leads motivation and pursuit to impact achievement? Considering this question, | theorized
what proximal mechanisms of achievement may be important in explaining the relationship
between motivation (and pursuit) and career success. One potential and important mechanism
that may explain this relationship is self-control, or the decision to choose the goal-directed
behavior versus the tempting one. This led to the development of the AMP process discussed in
Chapter 1 and specifically whether motivation and pursuit for a future identity represent key

inputs for self-control decisions.

Pursuit over Motivation?

This study also showed that pursuit predicted increases in motivation but not vice versa.
Specifically, goal engagement predicted increases in self-concordance, but self-concordance did
not predict goal engagement. In other words, an individual who invests time and resources,
believes they can succeed, and reaches out to others for help was associated with either increases
in identification and interest with their career future identity or a decrease in perceptions of
external pressures or anxiety surrounding it.

These findings do not support popular lore and theoretical predictions of the self-
concordance model (Sheldon & Elliot, 1999) and other motivational frameworks in general (e.g.,
Atkinson, 1964; Deci & Ryan, 2002; Eccles & Wigfield, 2002; Elliott & Dweck, 1988) that extol

the primacy of motivation, especially motivation towards goals, over volitional processes.
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Instead, this study suggests that individuals who pursued their career future identities even

though they initially lacked interest in it or did so because of external pressure from family and
friends, were more likely to experience increases in self-concordance with them over time if they
put effort, time, and resources towards that them.

These findings are corroborated by the motivational theory of lifespan development (J.
Heckhausen et al., 2010; 2019) which argues that once an individual transitions from a
motivational mindset (e.g., choosing goal) to a volitional mindset (e.g., planning and acting on
goal) they will become biased and increase their positivity towards the goal. It is likely that a
student, after graduation when it is necessary to attain a job, adopts a volitional mindset and
increase their pursuit which, in turn, increases their motivation for their career future identity
because they are working hard to attain it. Future research should continue to investigate the
interrelationship between motivation and pursuit and examine whether pursuit is predictive of
passion in other contexts, such as education or health, and across different developmental
periods.

In addition, the supplementary analyses discovered that pursuit, or goal engagement,
positively predicted want-to motivation but did not predict have-to motivation. This suggests that
investment towards a goal increases one’s level of identification and interest with the career
future identity but does not change feelings of pressure, anxiety, or guilt. In other words,
students’ level of effort exerted towards their careers was associated with greater feelings of
importance and enjoyment with it while making the transition from college graduation to their
first job. Future research should consider the relationship between pursuit and motivation

bidirectional and investigate pursuits impact on both want-to and have-to motivation.
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Strengths and Limitations

The present study has several strengths, including the (a) use of a 4-wave longitudinal
design; (b) examination of a sizable sample; and (c) a life-span transition with high ecological
validity. The study also has several limitations in that we only examined the first year after
graduation from university in one specific country (i.e., Germany). Future research may examine
generalizability of the present findings during different workforce scenarios (e.g., before/after
job promotions, unemployment-to-employment, etc.); during the transition to employment in
students pursuing non 4-year college degrees; and in other countries (e.g., Shane & Heckhausen,
2013). For example, students who do not pursue a 4-year college degree may be more likely to
choose careers to earn money rather than for self-actualization, and therefore, motivation may be
less meaningful for their career success. In addition, motivation and pursuit may operate
differently in different countries (Schoon & Silbereisen, 2009). For instance, in Italy, increased
education is associated with greater risk of unemployment because Italy’s economy includes less
job opportunities for college graduates; thus, motivation may play a smaller role in predicting

career success.

Implications for Future Research and Applications

Given the importance of the transition into work for long-term development (e.g.,
Roberts et al., 2006; Schulenberg et al., 2004), it is important to understand what predicts
transition success. Researchers across disciplines have examined predictors ranging from the
macro (e.g., Von Wachter & Bender, 2006) to the micro. Drawing from motivational frameworks
(Sheldon & Elliott, 1999; J. Heckhausen et al., 2010), the present study zoomed in on two
motivational constructs that have rarely been examined together: self-concordance and goal

engagement. Future research may probe generalizability of the present findings (e.g., across
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other transitions), elucidate mechanisms (e.g., to explain why pursuit predicts motivation),

behaviors (e.g., to understand what exactly graduates do in their daily lives while pursuing their
career future identity), and outcomes beyond career success (e.g., well-being, health). AMP may
serve as a framework to test what exactly graduates do in their daily lives to pursue their career
since AMP argues that perceived value represents the key mechanism through which future
identities impact daily self-control.

The present findings also have implications for counseling and interventions. In terms of
counseling, colleges and universities may develop career development programming that
emphasizes the importance of motivation and, perhaps even more so, pursuit. Moreover, to help
with objective career success, colleges and universities may share information on employment
and salary statistics associated with majors since type of major was highly correlated with
income one year after graduation. In terms of interventions, more research is needed to examine
the effects of motivational programs that target not only why (e.g., Hulleman & Harackiewicz,
2009) but also how individuals engage with their career future identities. It is possible that
helping students develop plans to reach their goal, enact those plans, and believe they have what
it takes will prove very fruitful. An example of an intervention that targets volitional constructs
are implementation intentions interventions (Gollwitzer, 1999) which help students to develop
“if-then” statements so that they have plans to overcome obstacles or temptations during their
goal pursuit. These interventions are found to have robust effects, particularly in the health
domain (Gollwitzer & Sheeran, 2006). Future research should investigate the impact of similar

pursuit related interventions on motivation outcomes in the education domain.
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Conclusion

The present study examined the yearlong associations between motivation (measured by self-
concordance) pursuit (measured by goal engagement) for a career future identity and career
success in a sample of German university students making the transition from school-to-work.
The present findings highlight the importance of both motivation and pursuit to ensure success
during this key developmental transition and emphasize how simply exerting effort and time,
activating help, and keeping your eye on the prize can increase identification with one’s career

future identity.
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Chapter 3: Want-to Versus Have-to Motivation and Self-Control in a Learning Context

Introduction

Self-concordance theory (Sheldon & Elliot, 1999) hypothesizes that individuals who
pursue goals for more want-to reasons (i.e., because one is interested in and identifies with their
goal) compared to have-to reasons (i.e., because one is pressured by others or would feel anxious
or guilty if they did not) experience more goal progress and attainment and also experience less
temptations and obstacles during goal pursuit (Milyavskaya et al., 2015; Sheldon & Elliot, 1998,
1999; Sheldon & Houser-Marko, 2001; Svoboda et al., under review; Werner et al., 2016).
However, only one study to date has investigated the experimental impact of want-to versus
have-to reasons on goal progress (Leduc-Cummings et al., 2017). In that study, individuals were
asked to write about either why they want-to to eat healthy or why they have-to eat healthy, and
results found that individuals who wrote about want-to reasons compared to have-to reasons
reported less perceived obstacles towards goal attainment. The current chapter extends past
research, including Chapter 2, on want-to versus have-to reasons by investigating the causal
impact of these reasons on self-control in an educational learning context and measuring a key
mediator, perceived value, between reasons and self-control. The present study assesses
motivation instead of pursuit even though in Chapter 2 pursuit predicted motivation because of
the extensive past research on motivation (e.g., Dweck & Elliot, 1988; Eccles & Wigfield, 2002;
Wigfield & Cambria, 2010).

To understand self-control, it is essential to measure it as it would occur in real-life, and
the majority past research has investigated self-control either using a self-reported measure of

achievement, a working memory test, or a persistence task (Galla et al., 2014; Lurquin &
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Miyake, 2017). In the present chapter, self-control is measured in a realistic, online learning

context that college pre-medical students would naturally find themselves in countless times
throughout their college career. Specifically, pre-medical students are confronted with a self-
control dilemma where they must choose to either study for an upcoming MCAT quiz or interact
with popular online content (i.e., Buzzfeed quizzes and Instagram videos). Therefore, the present
study is one of the few studies that creates an accurate self-control dilemma (e.g., Galla et al.,
2014). Even more, the present chapter provides a full test of AMP by measuring perceived value
as the mediator between motivation and self-control. Past research has rarely studied the
potential mechanisms undergirding the association between antecedents of self-control and
actual self-control, and as others have noted (e.g., Berkman et al., 2016; Lurquin & Miyake,
2017), this remains a limitation of self-control research. Moreover, research on want-to and
have-to reasons is plagued by similar limitations in understanding what mechanisms drive the
relationship between want-to or have-to reasons and goal progress and attainment (Milyavskaya
& Werner, 2019).

Altogether, the present chapter extends past research by investigating self-control in a
real-world context, testing self-control more accurately, and assessing a potential mechanism.
Even more, this chapter provides a direct test of the motivation pathway in AMP. Specifically, it
examines whether motivation can be momentarily changed and if this change has a downstream
effect on the hypothesized perceived values (attainment, intrinsic, and utility value) as well as
self-control as it is conceptualized to occur (a choice between a goal-directed behavior and a
self-control one). Thus, the present chapter can assess whether motivation increases self-control

through a boost in perceived value for the goal-directed behavior.
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Present Chapter

The present chapter assesses the causal effect of want-to and have-to career future
identities on self-control in a pre-medical learning context. In addition, the present chapter also
investigates perceived task value as mediator between experimental condition and self-control.
Specifically, participants were randomly assigned to one of three conditions (want-to, have-to, or
control) where they were asked to reflect on and write about either their want-to reasons for
becoming a doctor, have-to reasons for becoming a doctor, or neither. Afterwards, participants
completed a study session prior to taking a 25-question Medical College Admission Test
(MCAT) quiz, and before both the study session and MCAT quiz, participants reported their
perceived task value for each activity. In the study session, participants had the choice of
interacting with popular web content or completing 10 practice MCAT questions. Self-control
was measured by the number of temptations students clicked during the study session as well as
time spent on the study session and MCAT quiz. Thus, the main dependent variables were self-
control along with achievement on study session and MCAT quiz. Achievement was an outcome
of interest because it has been measured extensively in past research on want-to and have-to
motivation (Milyavskaya et al., 2015; Sheldon & Elliot, 1999). Other dependent variables
included self-reported goal progress, effort, and obstacles towards becoming a doctor since past
research measures self-control using these measures as well (e.g., Milyavskaya et al., 2015;
Werner et al., 2016).

Overall, I hypothesized that participants in the want-to condition compared to those in the
have-to and control condition would click less temptations, spend more time on the study
session, score better on the study session and MCAT quiz, report higher progress and effort, and

report lower obstacles. In addition, I hypothesized that perceived task value, measured by
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attainment, intrinsic, and utility value, would mediate the relationship between experimental

condition and the outcomes such that participants assigned to the want-to condition will click
less temptations during the study session, spend more time on the study session, and perform
better on the study session because of increased attainment, intrinsic, and utility values for the
study session. I did not hypothesize a difference in outcomes between the have-to and control
conditions.

| expected asking participants to write about their want-to reasons versus have-to reasons
or neither would lead to higher perceived value and self-control for two reasons. First, as
mentioned earlier, in past research (Leduc-Cummings et al., 2017), reflecting on want-to reasons
compared to have-to reasons led individuals to perceive less obstacles towards goal pursuit, and
the current study utilizes a similar experimental manipulation to help students attend to one set of
reasons over the other for a short period of time. Moreover, broader social psychological
manipulations (e.g., utility value: Hulleman & Harackiewicz, 2009; belonginess: Walton &
Cohen, 2011, etc.) find impacts on outcomes when students reflect and write about different
aspects of their motivation and identity. Last, a broader point: social psychological theory
(Walton & Wilson, 2019) centers on the role that context plays in shaping individual’s mean-
making of themselves and their broader situation. Therefore, a tenet of social psychological
theory is that these interpretations individuals hold about themselves and their environment can
be changed by external factors such as an experimental manipulations. The present chapter seeks
to change individuals’ interpretations of why they want to become a doctor and examine if this
has downstream effects on their perceived value and self-control. At the same time, it is possible
that motivation may be hard to change through short-term writing manipulations because

motivation towards a future identity is tied deeply to an individual’s core self.
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In addition to these analyses, | also conducted a set of quantitative and qualitative

exploratory analyses. Quantitative analyses included examining moderation by parental
education to assess whether the effect of the conditions on outcomes varied by parents’ education
level. Qualitative analyses included coding the written responses from the experimental
conditions first for adherence to the instructions (treatment fidelity) and second for certain
themes (e.g., authenticity, tone, affect, etc.) that could explain the (in-)effectiveness of the

experimental manipulation.

Methods

Participants

134 participants completed a 25-minute online study through Qualtrics survey software.
23 participants were removed from analyses for either failing attention checks or spending 40 or
more minutes on the study. The final working sample included 111 pre-medical students (73%
female; 22% freshman, 27% sophomores, 30% juniors, 21% seniors; Age: M = 19.60, SD =
1.19) enrolled at a mid-sized, private university in the Midwest. Participants were recruited
through advertisements posted to pre-medical course websites and pre-medical Facebook groups,
emails to pre-medical student groups, and flyers posted around campus buildings. Participants

were paid $15 for completing the study.

Procedure

Participants were sent a study link via email. After clicking the link, participants were
consented, introduced to the study, and told that they would be completing a writing exercise
about becoming a doctor, answering MCAT questions, and receiving their final score on the

MCAT quiz at the end of the study. In this introduction, participants also were told that prior
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research has found that students who take part in MCAT practice quizzes get better MCAT

scores. This was included to emphasize the importance of the study for the participants. After
this introduction, participants were randomly assigned to one of three conditions: want-to, have-
to, and control. Each condition asked participants to write a few sentences over the next three
minutes; after the three minutes, participants could move forward at any time.

In the want-to condition, participants responded to a prompt that asked them to consider
why they want-to become a doctor and to write about want-to reasons that are specific to them.
In the have-to condition, participants responded to a prompt that asked them to consider why
they have-to become a doctor and to write about have-to reasons that are specific to them.
Finally, in the control condition, participants responded to a prompt that asked them to write
about how they spent the day yesterday in a factual and unemotional way. The three prompts are

included below:
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Want-to Prompt
We would like YOU to think about all the reasons why you WANT TO become a
doctor. Examples of WANT TO reasons include:

e Because becoming a doctor is important to you and who you want to be in
the future

e Because you would feel excited, proud, or happy if you became a doctor

e Because you would lose part of who you are if you did not pursue
becoming a doctor

e Because you like the challenge and adventure becoming a doctor would
provide if you reached it

On the next page, please take at least 3 minutes to write a short paragraph (a few
sentences) on the WANT TO reasons for why you want to become a doctor. You
can choose to write about as many WANT TO reasons as you would like -- just
make sure they are specific to you. After 3 minutes on the screen, you can move
forward by pressing arrow at bottom.

Have-to Prompt
We would like YOU to think about all the reasons why you HAVE TO pursue this
future career. Examples of HAVE TO reasons include:

e Because you feel pressured to pursue becoming a doctor by other people or
circumstances

e Because you want to impress other people, like your parents, friends, or
teachers, by becoming a doctor

e Because you would feel ashamed, guilty, or anxious if you did not become a
doctor

e Because you would receive recognition and praise from other people, like
your parents, friends, or teachers, if you became a doctor

On the next page, please take at least 3 minutes to write a short paragraph (a few
sentences) on the HAVE TO reasons for why you want to become a doctor. You
can choose to write about as many HAVE TO reasons as you would like -- just
make sure they are specific to you. After 3 minutes on the screen, you can move
forward by pressing arrow at bottom.

Control prompt

On the next page, we would like YOU to take at least 3 minutes to write a short
paragraph (a few sentences) about how you spent your day yesterday. Describe
how you spent your time as factually and unemotionally as possible from the time
you got up in the morning until the time you went to sleep in the evening. Please
be as detailed as possible. After 3 minutes on the screen, you can move forward
by pressing arrow at bottom.
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A sample of responses from each prompt are included in Appendix A3 — 1. Following the

experimental manipulation, participants were given specific instructions for the upcoming study
session and reported their perceived values for the study session. The study session lasted three
minutes; afterwards, participants could move forward at any time. In the study session,
participants could either answer ten practice MCAT questions or read popular website articles
(e.g., Buzzfeed: What state do you actually belong?) and watch videos (e.g., Instagram: Donut
glazing video) by clicking on links for them. Appendix A3 — 1 includes an example of the study
session. Once participants completed the study session, they were informed about the MCAT
quiz and reported their perceived task values for the MCAT quiz. The MCAT quiz lasted five
minutes and included 25 MCAT questions. Participants could move forward at any time after
five minutes. After the MCAT quiz, participants reported their self-reported goal progress, effort
and obstacles towards becoming a doctor as well as dispositional measures of want-to and have-
to motivation for their medical career. Last, participants completed demographic measures and

received their score on the MCAT quiz.

Measures

Summary statistics for key study variables overall and by condition are reported in Table

Time spent on study session. Time spent on study session was recorded by Qualtrics
and represents the time spent in seconds by participants from when they started the study session
to when they clicked to move forward. Participants controlled the amount of time spent on the
study session and, therefore, this measure represents a more accurate self-control measure

compared to common self-reported measures used in past research (Friese et al., 2018).
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Number of temptations during study session. Temptations was recorded by Qualtrics if

the participant clicked on the link to the article or video. The final temptation measure was
created by totaling the number of temptations clicked by the participants during the study
session. Number of temptations clicked also represents a more accurate measure of self-control
since it records participants’ likelihood of choosing the tempting behavior over the goal-directed
which is an accurate reflection of how self-control is theorized to occur (Friese et al., 2018).

Performance on study session. Performance on the study session was measured by the
total the number of correct answers participants chose out of the 10 questions.

Perceived task values during study session. Perceived task value included three
measures: attainment, intrinsic, and utility value (Wigfield & Cambria, 2010). Attainment value
was measured by three items (e.g., “/ want to do a good job studying for the upcoming MCAT
quiz.”) on a scale from 1 (strongly disagree) to 7 (strongly agree) (« = .88). Intrinsic value was
measured by two items (e.g., “I think studying for the upcoming MCAT quiz will be fun.”’) on a
scale from 1 (strongly disagree) to 7 (strongly agree) (o = .95). Utility value was measured by
two items (e.9., “I think studying for the upcoming MCAT quiz will be useful.”) on a scale from 1
(strongly disagree) to 7 (strongly agree) (o = .77).

Time spent on the MCAT quiz. Time spent in seconds on the MCAT quiz was recorded
by Qualtrics and represents the time spent in seconds by participants from when they started the
MCAT quiz to when they clicked to move forward.

Performance during the MCAT quiz. Performance on the MCAT quiz was measured
by the total the number of correct answers participants chose out of 25 questions.

Perceived task values during the MCAT quiz. Perceived task value included three

measures: attainment, intrinsic, and utility value (Wigfield & Cambria, 2010). Attainment value
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was measured by three items (e.g., “/ want to do a good job on this MCAT quiz.”’) on a scale

from 1 (strongly disagree) to 7 (strongly agree) (a = .87). Intrinsic value was measured by two
items (e.qg., “I think this MCAT quiz will be fun.”) on a scale from 1 (strongly disagree) to 7
(strongly agree) (a = .97). Utility value was measured by two items (e.q., “I think this MCAT
quiz will be useful. ) on a scale from 1 (strongly disagree) to 7 (strongly agree) (a = .85).

Goal progress, effort, and obstacles. Goal progress was measured with two items (e.g.,
“Over the past 6 weeks, I feel like I am on track to become a doctor”’) on a scale from 1 (strongly
disagree) to 7 (strongly agree) (o = .83) (Milvayskaya et al., 2015). Effort was measured with
one item (“Over the past 6 weeks, I have tried really hard to become a doctor.””) on a scale from
1 (strongly disagree) to 7 (strongly agree). Obstacles were measured with one item (“Over the
past 6 weeks, I encountered obstacles to achieving my goal of becoming a doctor.”) on a scale
from 1 (strongly disagree) to 7 (strongly agree).

Covariates. Age, gender (1 = female), high school test score, and parental education
were included as covariates. Participants were given the option to report either their SAT or ACT
score from high school. A composite test score was created by first z-score transforming both
SAT and ACT score separately then combining the two. A composite of parental education was
created by averaging mother’s education level and father’s education level on a scale from 1

(grade school) to 6 (graduate school).

Analysis Plan

Confirmatory analyses. Confirmatory analyses included three separate steps. First, |
conducted zero-order correlations between key study variables. Second, | conducted a set of
multiple regressions to examine the effect of experimental conditions (dummy coded with want-

to condition as reference group) on all outcomes (perceived values for study session, study
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session outcomes, perceived value for MCAT quiz, MCAT quiz outcomes, and self-reported

progress, effort, and obstacles). Covariates included age, gender, high school test score, and
parental education. Last, | conducted two separate structural equation models (SEM) to assess
the indirect effect of experimental condition on outcomes through perceived task values. The
first model assessed the relationship between experimental condition, perceived task values for
the study session, time spent on the study session, temptations clicked during the study session,
and performance on the study session. The second model assessed the relationship between
experimental condition, perceived task values for the MCAT quiz, time spent on MCAT quiz,
and performance on MCAT quiz. The same covariates from the regression analyses were
included in these SEM models. Model fit was assessed with y? statistic, the comparative fit index
(CFI; cutoff value: >.90), and the root mean square error of approximation (RMSEA cutoff
value: <.08) (Browne & Cudeck, 1993). Missing data was accounted for using full information
maximum likelihood method (Arbuckle et al., 1996).

Exploratory analyses. Three sets of exploratory analyses were conducted as well. First, |
conducted a set of moderated regressions to examine the effect of want-to versus have-to
condition (1 = want-to condition, -1 = have-to condition) on outcomes by parental education
level (1 = college or higher; -1 = no college). No covariates were included in these analyses.
Second, I qualitatively coded the written responses in two ways. To assess participants’
adherence to the treatment instructions, or treatment fidelity, two independent coders blind to
condition coded the written responses in the want-to and have-to conditions for whether
participants wrote about only want-to reasons for becoming a doctor, have-to reasons, both, or no
reasons. Once agreement was reached across all responses, we assessed the outcomes of interest

as a function of this treatment fidelity code (1 = want-to; O = have-to) and covariates using linear
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regression to examine whether outcomes varied by what reasons participants wrote about

regardless of assigned condition.

Last, I used Linguistic Inquiry and Word Count (LIWC) software (Penneebaker, Francis,
& Booth, 2015) to examine the prevalence of word types across sixteen specific categories. The
categories | assessed include: word count, authenticity, tone, affect, positive emotion, negative
emotion, work, money, family, friend, risk, reward, present focused, past focused, and future
focused. LIWC software outputs a variable that gives the total number of words that fall into
each category. To assess differences between number of words from each category by want-to
versus have-to condition, | first examined each category as a function of want-to versus have-to
condition (0 = have-to condition, 1 = want-to condition) using linear regression. No covariates
were included in these analyses.

After identifying statistically significant differences in four LIWC categories, | assessed
whether these statistically significant categories mediated the relationship between want-to
versus have-to condition (0 = have-to condition, 1 = want-to condition) and our outcomes of
interest in three separate SEM. The first model assessed the relationship between want-to versus
have-to condition, the statistically significant word categories, and outcomes for the study
session (time spent on the study session, temptations clicked during the study session, and
performance on the study session). The second model assessed the relationship between the
want-to versus have-to condition, the statistically significant word categories, and MCAT quiz
outcomes (time spent and performance on MCAT quiz). The last model assessed the relationship
between the want-to versus have-to condition, the statistically significant word categories, and
self-reported goal progress, effort, and obstacles. Model fit was assessed with 2 statistic, the

comparative fit index (CFI; cutoff value: >.90), and the root mean square error of approximation
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(RMSEA,; cutoff value: <.08) (Browne & Cudeck, 1993). Missing data was accounted for using

full information maximum likelihood method (Arbuckle et al., 1996).

Results

Confirmatory Analyses

Zero-order correlations. Zero-order correlations between key study variables are
reported in Table 3 — 2.

Multiple regressions. Results from the multiple regressions found that the experimental
conditions were statistically significantly different on reported obstacles F(2, 104) =4.08, p =
0.02) such that the want-to condition reported lower obstacles to becoming a doctor compared to
both the have-to condition (B = 0.85, 95% CI [0.13, 1.57], SE[B] = 0.36, = .26, p = 0.02) and
control condition (B = 0.72, 95% CI [0.02, 1.42], SE[B] = 0.35, #=0.23, p = 0.04) (Figure 3 —
1). Thus, participants who were prompted to think about their want-to reasons reported
perceiving fewer obstacles to becoming a doctor over the last six weeks compared to participants
who were prompted to think about their have-to reasons or the past days’ events. No other results
were statistically significant; participants’ self-control and perceived task values did not differ by
condition. Results from all multiple regressions conducted are reported in Appendix A3 — 2.

SEM. The first SEM examined the relationship between experimental condition,
perceived task values for the study session, and study session outcomes (time spent, number of
temptations clicked, and performance). Model fit was adequate (¥2(8) = 9.97, p = 0.27, CFI =
0.99, RMSEA = 0.05). Results found one statistically significant direct effect of experimental
condition on length of time spent on the study session (z-score standardized due to model fit

issues) such that participants in the control condition spent more time on the study session
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compared to participants in the want-to condition (B = 0.48, 95% CI [0.05, 0.91], SE[B] = 0.22,

£ =0.23, p = 0.03). No difference was found between participants in the want-to and have-to
conditions (B =0.17, 95% CI [-0.28, 0.61], SE[B] =0.23, = 0.08, p = 0.46). Caution is needed
in interpreting this result because no statistically significant difference on this outcome was
found for the regression analyses reported above. No other statistically significant direct or
indirect effects were found. Full SEM results from this model are reported in Appendix A3 — 3.

The second SEM examined the relationship between experimental condition, perceived
task values for the MCAT quiz, and MCAT quiz outcomes (time spent and performance). Model
fit was good (¥2(8) = 10.40, p = 0.24, CFIl = 0.99, RMSEA = 0.05). Results found no evidence of
statistically significant direct or indirect effects. Full SEM results for this model are reported in
Appendix A3 — 3.

Overall, across these two SEM models, there is no evidence of an indirect effect of

perceived task values between experimental condition and the outcomes of interest.

Exploratory Analyses

Moderation by parental education. Moderation of want-to versus have-to condition on
outcomes by parental education was assessed using moderated regression. The overall interaction
term was significant for two outcomes: number of temptations clicked during the study session
(B =-0.52, 95% CI [-0.91, -0.14], SE[B] = 0.19, = -0.37, p = 0.008) and performance on the
study session (B =-0.59, 95% CI [-0.42, -0.13], SE[B] = 0.23, = -0.36, p = 0.01) (see Appendix
A3 — 4 for graphs of these interaction effects). For number of temptations during the study
session, simple effects found that participants in the want-to condition whose parents did not
graduate from college clicked on more temptations compared to those in the have-to condition

whose parents did not graduate college (B = 0.63, SE[B] = 0.23, p = 0.01). There was no
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difference for participants whose parents graduated college (B = -0.24, SE[B] = 0.23, p = 0.29).

Similarly, for number correct during study session, results found that participants in the want-to
condition whose parents did not graduate scored better than participants in the have-to condition
whose parents did not graduate college (B = 0.61, SE[B] = 0.27, p = 0.03). There was no
difference for participants whose parents graduated college (B = -0.38, SE[B] = 0.27, p = 0.17).
Overall, the results are mixed: the want-to condition increased the number of temptations for
lower SES students compared to lower SES students in the have-to condition. However, at the
same time, lower SES students in the want-to condition scored better on the study session than
those in the have-to condition. These results should be interpreted with caution because of the
small sample size. Full results for the moderation analyses are reported in Appendix A3 — 5.

Qualitative coding: Treatment fidelity. Across both want-to and have-to conditions,
results showed that 48% of the participants wrote about want-to reasons only, 14% wrote about
have-to reasons only, and 38% wrote about both want-to and have-to reasons. Within
experimental condition, 67% of participants in the want-to condition wrote about want-to reasons
only while 33% wrote about both want-to and have-to reasons and none wrote about have-to
reasons only. Meanwhile, only 29% of participants in the have-to condition wrote about have-to
reasons only, 27% wrote about want-to reasons only, and 44% wrote about both want-to and
have-to reasons. Results from chi-square test show that the proportions of what reasons
participants wrote about are statistically different across want-to and have-to conditions (X2 (2, N
= 64) = 18.14, p <.001),

Next, | conducted a set of multiple regressions to assess each outcome as a function of
this treatment fidelity code. In other words, | examined whether the outcomes differed by what

reasons participants wrote about regardless of the assigned experimental condition.



104
Unfortunately, due to small sample size, I could not test whether differences emerged when only

including those who adhered to the instructions within each condition (i.e., participants who
wrote only about want-to reasons in the want-to condition versus participants who wrote only
about have-to reasons in the have-to condition). No significant results were found for any
outcomes of interest by what the participants wrote about regardless of their assigned condition.
Full results from all multiple regressions are reported in Appendix A3 — 6.

Qualitative coding: Thematic coding. Appendix A3 — 7 includes the summary statistics
(M and SD) for each LIWC category overall and by want-to versus have-to conditions (1 = want-
to condition, 0 = have-to condition). Results from linear regressions examining the sixteen LIWC
categories as a function of want-to or have-to condition found four statistically significant
differences: affect, positive emotion, reward, and present orientation. Specifically, results found
that participants in the want-to condition compared to the have-to condition wrote more affective
words (B =2.86, 95% CI [1.17, 4.54], SE[B] = 0.85, # =0.37, p = 0.001), more positive emotion
words (B =2.84, 95% CI [1.16, 4.52], SE[B] = 0.84, # =0.37, p = 0.001), and more reward-
related words (B = 0.80, 95% CI [0.04, 1.56], SE[B] = 0.38, = 0.24, p = 0.04). Meanwhile,
participants in the have-to condition compared to those in want-to condition wrote more present-
focused words (B =-3.03, 95% CI [-4.93, -1.14], SE[B] = 0.95,  =-0.35, p = 0.002). There were
no other statistically significant differences by want-to versus have-to condition. Full results for
all linear regressions are reported in Appendix A3 — 8.

Next, | investigated the indirect effect between want-to versus have-to condition (1 =
want-to, 0 = have-to) and outcomes through the three statistically significant word categories
(affect, reward-related words, and present-focused words). Due to multicollinearity between

affect and positive emotion (r =.98), positive emotion was removed from these analyses. Full
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SEM results are reported in Appendix A3 — 9. The first SEM examined the relationship between

experimental condition, word categories, and study session outcomes. The model was saturated
which does not allow for a test of model fit. Significant direct effects between condition and the
word categories emerged comparable to the regression results above (see Appendix A3 —9). In
addition, a direct effect of affect on performance during the study session was significant (B =
0.11, 95% CI [0.001, 0.23], SE[B] = 0.06, g = 0.27, p = 0.048) such that participants who wrote
more affective words were more likely to score better on the MCAT questions in the study
session. In addition, an indirect effect between condition and performance during study session
through affect was trending towards significant (B = 0.33 95% CI [-0.05, 0.70], SE[B] = 0.19, p
= 0.09) such that the want-to condition increased the number of affective words written which, in
turn, was positively associated with the number of correct questions. Results found no other
statistically significant direct or indirect effects (Appendix A3 —9).

The second SEM examined the relationship between experimental condition, word
categories, and MCAT quiz outcomes. The model was saturated which does not allow for a test
of model fit. Significant direct effects between condition and word categories emerged
comparable to the regression results reported above (Appendix A3 — 9). In addition, a significant
direct effect emerged for affect on performance on the MCAT quiz (B = 0.29, 95% CI [0.02, -
0.56], SE[B] = 0.14, 5 =0.29, p = 0.03) such that participants who wrote more affective words
were more likely to score better on the MCAT quiz, matching the finding from the prior SEM
that found a positive association between affective words and study session performance.
Moreover, a similar indirect effect between affect and performance on the MCAT quiz was

trending towards significant (B = 0.84 95% CI [-0.07, 0.1.75], SE[B] = 0.46, p =0.07) such that
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the want-to condition led to an increase in affective words which, in turn, positively predicted a

better score on the MCAT quiz.

The last SEM examined the relationship between experimental condition, word
categories, and self-reported goal progress, effort, and obstacles. The model was saturated which
does not allow for a test of model fit. The significant direct effects between condition and word
categories were comparable to the regression results reported above (Appendix A3 —9). Two
additional significant direct effects were found between condition and obstacles (B = -0.86, 95%
CI[-1.70, -0.05], SE[B] = 0.41, g =-0.26, p = 0.04) and between affect and obstacles (B = -0.11,
95% CI [-0.22 -0.001], SE[B] = 0.06, g = -0.25, p = 0.49) such that participants in the want-to
condition and those who wrote more affective words were less likely to report obstacles. Most
importantly, an indirect effect of affect between condition and obstacles was trending towards
significant (b =-0.32, 95% CI [-0.68, 0.05], SE[b] = 0.19, p = 0.09) such that the want-to
condition led to more affective words which, in turn, predicted a lower level of perceived

obstacles.

Discussion

Confirmatory Analyses: Summary, Limitations, and Future Directions

The present chapter investigated the causal impact of want-to versus have-to motivation
for a career future identity on pre-medicals students’ perceived value, self-control, and
achievement during an online, MCAT learning session. Results showed no evidence that the
manipulation impacted perceived task value (measured by self-reported value for study session
and MCAT quiz), self-control (measured by time spent and temptations clicked during study

session), or achievement (number of correct MCAT questions during either study session or final
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quiz). However, results found that participants randomly assigned to write about want-to reasons

for becoming a doctor reported lower perceived obstacles to becoming a doctor over the past six
weeks compared to participants who were assigned to write about have-to reasons for becoming
a doctor or the past day’s events. In sum, the experimental test of the motivation pathway in
AMP did not impact pre-medical students’ perceived value, self-control, and achievement but
did lower perceived obstacles towards reaching their goal of becoming a doctor. These results do
not provide evidence for the motivation pathway in AMP, and in the following discussion, |
highlight several reasons why no differences across condition were found.

Understanding the null effects. Students who wrote about want-to reasons did not
report greater identification, interest, or relevance with the study session or MCAT quiz, click
less temptations during the study session, or score better on the MCAT questions compared to
students who wrote about have-to reasons or the days’ past events. These results impact the
internal validity of AMP since there is no evidence that experimentally manipulating the
motivation pathways increases perceived value for goal-directed behaviors or overall self-
control.

A multitude of reasons exist for these null findings. First, this was an online study that
participants could complete anywhere, thus, making it possible that engagement with the
manipulation and overall study was low. Conducting this study in a laboratory setting may lead
to higher engagement level with the writing manipulation, and in turn, evidence that want-to
motivation leads to higher perceived value and self-control. Additionally, the mean number of
temptations clicked was less than one (M = 0.60). This low number means participants, on
average, did not engage with the temptations potentially because they thought the temptations

were not very tempting. Therefore, with improved measurement of temptations (i.e., more
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realistic temptations that participants feel compelled to interact with), results may find an effect

of motivation on perceived value and self-control. Present results suggest that it was hard to find
a difference between conditions because very few participants engaged in the temptations and,
thus, the conclusions regarding the relationship between motivation, perceived value, and self-
control remain unclear.

Similarly, the manipulation may have been weak, and an improved manipulation that
makes participants write strictly about either want-to or have-to reasons may increase perceived
value and self-control. However, the manipulation did affect perceived obstacles comparable to
past research (Leduc-Cummings et al., 2017) suggesting it was strong enough to impact students’
self-reported perceptions about obstacles towards goal pursuit but not strong enough to impact
their perceived value for behavioral tasks or their actual performance on these behavioral tasks
(e.g., number of distractions clicked). The results from the exploratory analyses corroborates the
possibility of a weak manipulation since only 67% of participants in the want-to condition wrote
about want-to reasons and 29% of participants in the have-to condition wrote about have-to
reasons. This wide variation in how people interpreted the manipulation suggests a more
controlled setting, better manipulation, and stronger dosage may lead to better adherence to the
treatment instructions and, in turn, significant effects on self-control and perceived value. At the
same time, it is possible that students—regardless of what they wrote about—»believed they were
writing about only want-to or only have-to reasons, and this belief led to the effect on perceived
obstacles. More research utilizing similar experimental manipulations is needed to understand
whether the effect exists or not.

At the same time, it is possible that the relationship between motivation, perceived value,

and self-control does not exist, or that perceived task value may not represent a key mechanism
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between motivation and self-control (see perceived obstacles discussion in next section). In a

similar vein, want-to motivation may operate on trait or developmental level and not a state one,
and therefore, it may be hard to change an individual’s motivation momentarily through a short
writing exercise. After all, an individual’s motivation for a future identity is derived from
countless factors including an individual’s disposition and personality traits (Sheldon & Elliot,
1999) as well as their socioeconomic status, culture, and repeated experiences with others
(Dietrich & Salmela-Aro, 2013; Sheldon et al., 2004). Thus, the effect of personality and broader
environment likely makes it hard to momentarily adjust individuals’ motivations for future
identities. On the other hand, motivation could represent a developmental phenomenon that falls
somewhere between a trait or state level. Evidence for this perspective is found in Chapter 2
where want-to and have-to reasons were relatively stable across measurement points. However,
Chapter 2 was only one year long and during an important developmental transition where
motivation needed to remain stable (i.e., graduates need to find a jobs). Thus, over a longer time
periods or during different developmental points, changes in motivation may be observed. In
sum, further research is needed to understand when motivation operates on a continuity versus
change continuum.

Altogether, these results suggest multiple future research avenues to investigate the
motivation pathway in AMP. One includes experimental studies that contain stronger
manipulations, better measurement of temptations, and more participants. Another includes
longitudinal studies that investigate the motivation pathway in AMP over the course of multiple
years and evaluates their stability during key developmental transitions, like one assessed in

Chapter 2. Regardless of the null findings, the present chapter was an initial test of the
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motivation pathway in AMP that examined all components (motivation, perceived value, and

self-control).

These null effects underscore another key point about which pathways in AMP are
amenable to outside influence. Based on past theory and research (e.g., Heckhausen et al., 2010;
Sheldon & Elliot, 1999), motivation and pursuit are theorized to remain relatively stable across
time and less likely to be immediately impacted by contextual factors. Moreover, in empirical
studies (e.g., Haase et al., 2008; Milyavskaya et al., 2015), motivation and pursuit are
overwhelmingly measured not manipulated. However, the activation pathway is different since
identity-based motivation (Oyserman & Destin, 2010) posits that the salience of future identities
is shaped by contextual factors, and empirical studies (e.g., Destin & Oyserman, 2010; Lewis Jr.
& Oyserman, 2015; Nurra & Oyserman, 2018) from identity-based motivation are
overwhelmingly experimental in nature. For instance, subtle situational factors can change the
salience of future identities and influence achievement and motivation. Therefore, activation may
represent the AMP pathway most amenable to experimental manipulations.

Perceived obstacles. Participants in the want-to condition reported fewer obstacles
towards becoming a doctor, and this aligns with past experimental and correlational research on
want-to motivation and perceived obstacles (Hofmann et al., 2012; Leduc-Cummings et al.,
2017; Milyavskaya et al., 2015; Werner et al., 2016). For example, experience sampling studies
(Werner et al., 2016) with college students find that increases in want-to motivation are
associated with increases in perceived ease of goal pursuit. Similarly, in an experimental study,
participants randomly assigned to write about their want-to reasons for eating healthy compared
to their have-to reasons perceived less obstacles over the next week (Leduc-Cummings et al.,

2017). Therefore, evidence is mounting that want-to motivation for a goal leads an individual to



111
perceive goal pursuit as easier and to experience less obstacles, and these attitudes partially

explain why want-to motivation leads to greater goal attainment as well (Werner & Milyavskaya,
2019). On the other hand, the low treatment fidelity (i.e., one-third in want-to condition and two-
thirds in have-to condition did not adhere to instructions) suggests that the manipulation did not
work and this effect on perceived value may be spurious (i.e., a false positive). Future research
should continue to examine the relationship between want-to motivation, obstacles, and goal
attainment as well as investigate whether perceived obstacles represents a key mechanism
between want-to motivation and self-control, especially considering the null findings on

perceived value as a mediator.

Exploratory Analyses: Summary, Limitations, and Future Directions

| investigated three streams of exploratory analyses to understand why the experimental
manipulation impacted obstacles but no other outcomes. In the first stream, parental education
was examined as a moderator of the relationship between the want-to versus have-to condition
and outcomes. Parental education was examined as a moderator because past research finds that
students from lower SES backgrounds are more motivated by interdependence (which is
conceptually like have-to motivation) compared to students from higher socioeconomic
backgrounds (e.g., Stephens et al., 2015). Results found that students in the want-to condition
whose parents did not attend college were more likely to click on the temptations in the study
session compared to students in the have-to whose parents did not attend college. At the same
time, students in the want-to condition whose parents did not attend college scored better on the
study session compared to students in the have-to condition. Altogether, the results from this
moderation analyses with a small sample size suggest that parental education is an important

contextual factor that may change the strength of the relationship between motivation, perceived
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value, self-control, and achievement. Future research should investigate this relationship with

larger sample sizes to confidently assess moderation; regardless, this exploratory finding
underscores the need to account for contextual factors, including but not limited to
socioeconomic status, culture, and family life, in AMP.

In the second stream of exploratory analyses, | coded for adherence to treatment
instructions (e.g., did participants in the want-to and have-to conditions write about want-to
reasons, have-to reasons, or both?). Results found that two-thirds of participants in the want-to
condition wrote about want-to reasons only while one-third wrote about both want-to and have-
to reasons. Meanwhile, roughly a quarter of participants in the have-to condition wrote about
either want-to reasons only or have-to reasons only while the other half wrote about both want-to
and have-to reasons. This wide variation suggests further refinement to the manipulation so that
more participants follow the instructions. Simultaneously, these findings suggest that attention to
just want-to or have-to reasons is difficult for many participants, and this ties back to the
question of whether motivation operates on a trait, developmental, or state level. Individuals—
because of past experiences, culture, personality, and other factors—have hardened beliefs
regarding why they want to pursue a career future identity, and these may change only over long
periods of time, during specific developmental periods, or with stronger experimental
manipulations. Overall, the effect on perceived obstacles paired with the lack of treatment
fidelity underscores the need for more research investigating the experimental effect (or lack
thereof) of motivation on self-control, perceived value, and attitudes more broadly.

In the last stream of exploratory analyses, | investigated the written responses in the
want-to and have-to condition for differences in word frequencies across sixteen categories

ranging from total word count to future-focused words. The goal of this stream was to investigate
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whether the prompts in the two conditions led participants to write with additional emotion (tone,

positive and negative emotion, etc.), about different time horizons (e.g., past, present, etc.), or
about more potential motives (e.g., family, friends, money, etc.). Across these sixteen categories,
four significant findings emerged: (1) participants in the want-to condition wrote more affective,
positive, and reward-related words compared to participants in the have-to condition and (2)
participants in the have-to condition wrote more present-focused words compared to participants
in the want-to condition. Thus, the want-to condition prompt led students to use more emotion-
related words while the have-to condition prompt led students to focus more on the present.
Moreover, marginally significant indirect effects for the number of affective words from
want-to versus have-to conditions to performance on the study session and MCAT quiz as well
to self-reported obstacles were found such that participants in the want-to condition wrote words
that contained more affect, either positive or negative, and this increase in affective word use
predicted better performance on the MCAT questions and lower perceived obstacles. This result
suggests that the want-to prompt worked to increase performance and reduce perceived obstacles
by increasing the emotionality students used in their responses. Moreover, this links with past
research that finds positive affect predicts increases in motivation (Erez & Isen, 2002; Isen &
Reeve, 2005). Future research should disentangle the relationship between want-to motivation,
emotions, and achievement and goal pursuit. One possible explanation is that students in the
want-to condition wrote more positive words because they were asked to write about what they
were interested in, passionate about, or identified with. Writing about why one would enjoy
becoming a doctor naturally lends itself to a more positive description, and this may help
students relax and perform better on MCAT questions as well as perceive goal pursuit as easier.

Moreover, these findings may help to elucidate why past research finds that ease of goal pursuit
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and perceived obstacles mediate the relationship between want-to motivation and goal attainment

(Werner & Milyavskaya, 2019).

Real-World Implications

Several real-world implications flow from these findings. First, increasing passion,
interest, and identification with long-term goals has potential to reduce perceived obstacles and,
based on past research (Milyavskaya et al., 2015; Werner et al., 2016), boost goal attainment.
Policies and programs in education should assist students in attending to their want-to reasons for
pursuing their career future identity to reduce perceived difficulties in goal pursuit and improve
achievement. Another important implication is that contextual factors my moderate the
relationship between motivation and self-control. Findings revealed that parental education
changed the relationship between experimental condition and achievement and self-control.
Although the sample size was small and analyses were exploratory, these findings underscore the
need to examine contextual moderators in the relationship between motivation and self-control.

Last, although this study did not find significant effects on self-control, it improved the
measurement of self-control compared to past studies (Friese et al., 2018) by creating a choice
between a goal-directed behavior and a temptation, and this aligns with recent calls for improved
measurement (Galla et al., 2014; Lurquin & Miyake, 2017). Most importantly, better
measurement of self-control and the key mechanisms that may be driving the process of self-
control (i.e., perceived task value) are needed to understand what self-control is, how it occurs,
and when it occurs. Without a concrete understanding of self-control, it is impossible to connect
the micro (i.e., everyday behaviors) to macro level (programs, policies, etc.) since it will be
difficult to craft programs and interventions that target processes such as self-control or know the

boundary conditions under which these programs and interventions should be successful.
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Conclusion

Chapter 3 assessed a proof-of-concept experiment to test AMP’s motivation pathway and
assessed whether self-control can be improved by changing students’ motivation in-the-moment.
However, results found no difference in self-control or perceived value by condition suggesting
that motivation is hard to change or requires a stronger manipulation. Nevertheless, a significant
result was found for perceived obstacles such that students in the want-to condition reported
lower obstacles to becoming a doctor compared to students in the have-to and control conditions.
Future research should examine whether perceived obstacles represents a key mechanism
between motivation and goal attainment. Last, this study provides a unique, accurate measure of

self-control and calls for future research to examine sociodemographic moderators of AMP.

Concluding Remarks

Students, and individuals more broadly, are bombarded with temptations constantly, and
they need to resist some of these temptations to reach their goals and become who they want to
be (e.g., studying versus watching TV, paying attention in class versus scrolling social media,
going to study group versus going to the movies, etc.). However, this is difficult because
temptations are immediate and emotionality stimulating (Hofmann & Van Dillen, 2012). For
years, researchers have investigated self-control from an individual perspective that asked how
much resources or working memory an individual had to overcome these temptations
(Baumeister et al., 2007; Hofmann et al., 2009). These models, although inadvertently, promoted
deficit-oriented thinking where the self-control failure occurred because the individual did not
have the capacity or ability to inhibit the temptation. However, following mixed empirical

evidence (Carter & McCullough, 2014; Hagger et al., 2016) and new avenues for self-control
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research (Berkman et al., 2016) that emphasized perceived value as the key driver, | theorized

that future identities may help to understand self-control, and in the three present studies, |
proposed and tested a novel process where future identity impacts self-control through perceived
value.

In Chapter 1, I outlined the AMP process for self-control, and several implications flow
from this study. Every student possesses a career future identity of what they want to do when
they grow older, and the decision to study, pay attention in class, or complete extra credit work is
ultimately in service of this future identity since this schoolwork is necessary for reaching that
identity. However, this future identity is not stagnant but rather dependent on the context
including the immediate setting, sociodemographic groups, broader culture, and more.
Emphasizing the context-dependence of future identities shifts how self-control occurs away
from simply an individual’s ability or capacity (or lack thereof) to instead both the broader
context and an individual’s identity. Future identities represent a construct that is more amenable
to outside forces compared with working memory or a domain-general resources, and, thus,
opens new avenues for investigation into self-control that considers factors, such as where a
student lives, their family experience, and their place of their birth.

Future identities in AMP represent long-term, identity-tied goals, and therefore,
characteristics of goals, such as activation, motivation, and pursuit, can be applied to future
identities. After all, students do not have only a future identity of becoming an engineer but also
have varying levels of motivation and pursuit for this future identity as well. By considering all
three pathways, AMP extends past models (J. Heckhausen et al., 2010; Oyserman & Destin,
2010; Sheldon & Elliot, 1999) of motivation and regulation, and this is especially the case with

the introduction of perceived value as a key mechanism between future identities and self-
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control. Introducing perceived value allows AMP to adopt a mechanistic perspective between

future identities and self-control, seeking to understand how individual’s conceptions of their
long-range, identity-related goals ultimately influence their everyday behavior. In identity-based
motivation (Oyserman & Destin, 2010) and the motivational theory of lifespan development (J.
Heckhausen et al., 2010), research examines how constructs such as future identities or goal
engagement influence downstream behaviors and attitudes but do not examine the mechanism
through which these constructs lead individuals to have those attitudes or enact those behaviors.

This mechanistic approach also has implications for interventions, policies, and programs
because it connects macro-level processes to micro-level ones. Every intervention, policy, or
school initiative to improve achievement needs to understand how students connect their long-
term goals with their everyday decisions. AMP provides this with its emphasis on perceived
value. As mentioned in the introduction, teachers may improve students’ classroom engagement
by developing writing exercises that promote students’ activation, motivation, and pursuit for
their future identity which, in turn, will boost students’ perceived value for schoolwork making it
less likely they are tempted by friends or social media. Moreover, large-scale policies or
programs like two generation programs (Chase-Lansdale & Brooks-Gunn, 2015) may benefit
from designing activities for the parents that foster future identities and perceived value. Last,
states may improve school practices by emphasizing activation, motivation, and pursuit in their
curriculums. Altogether, AMP represents a novel process to understand how individuals can
pursue goal-directed behaviors in the face of competing temptations.

However, the varying results from Chapter 2 and 3 lead to an important question: Does
the activation, motivation, and pursuit in AMP operate on a state, trait, or developmental level?

Results from Chapter 2 suggest that motivation and pursuit for a career future identity are quite
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stable over a one-year period. At the same time, this may be a function of the developmental

period assessed where students need to find a job after graduating and are required to maintain
their motivation and pursuit. On the other hand, Chapter 3 found that the experimental
manipulation targeting motivation did reduce pre-medical students’ perceived obstacles
suggesting that motivation may operate on a state level. However, the manipulation may not
have been strong enough to change students’ perceived value or their actual behavior. Similarly,
the measurement of self-control across both studies could be improved which may lead to a
better test of the pathways in AMP. For instance, Chapter 2 relied on self-reported achievement
while Chapter 3 utilized a novel, more accurate measure of self-control. Despite this, the overall
number of temptations clicked during Chapter 3 was less than one suggesting the temptations
were not powerful enough.

In the end, the answer to this question requires more research that examines the pathways
in AMP with different groups of students, at different developmental periods, with more realistic
measures, and with stronger manipulations. In addition, because future identities are context-
dependent, future research needs to assess the contextual moderators of AMP, such as SES,
race/ethnicity, and interdependent versus independent culture. If AMP is validated with more
research, it’s applications to interventions, policies and programs, and school practices may be
numerous and represent a distinct shift from prior conceptualizations of self-control. No longer is
a student’s achievement a matter of just their ability or capacity; rather, it may occur through a
combination of the broader context they find themselves in and how they conceive of themselves

in the future.
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Figures

Chapter 1 Figures
Figure 1 — 1. The activation, motivation, and pursuit (AMP) process for self-control
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Note. The activation of a future identity in a corresponding domain with the self-control decision
(e.g., a career future identity is activated when faced with a decision to study for an exam or
watch TV) will increase the likelihood of engaging in self-control because it will increase the
utility value (i.e., usefulness of the goal-directed behavior for the future identity) for the goal-
directed behavior. The activation of a future identity is placed above the motivation and pursuit
for that future identity because activation is necessary for the motivation and pursuit to impact
self-control. In addition, the activation of a future identity is influenced by the broader context
such as the setting, culture, and social groups the individual identifies with. Want-to motivation
(i.e., pursuing the future identity because you are interested in it or identity with it) will increase
the attainment (i.e., a task is related to one’s identity) or intrinsic (i.e., a task is interesting) value
for the goal-directed behavior while have-to motivation (i.e., pursuing the future identity because
others pressure you or you would feel anxious or guilty if you did not) will not lead to those
values for the goal-directed behavior. The pursuit for future identity (i.e., investing time, effort,
and resources and asking others for help) will decrease the effort cost associated with engaging
in the goal-directed behavior and, thus, increase self-control. The perceived task value for the
tempting behavior is visualized but not central to the hypotheses in AMP. As shown, the
perceived task value for the goal-directed behavior is more than for the perceived task value for
the tempting behavior so self-control is initiated.



Chapter 2 Figures

Figure 2 — 1: Summary of cross-lagged models between either self-concordance (Figure 2 — 1a) or goal engagement
(Figure 2 — 1b) and career success

(a) Summary of cross-lagged model between self-concordance and career success.
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(b) Summary of cross-lagged model between goal engagement and career success.
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Note. Figure 2 — 1a is visual summary of cross-lagged models between self-concordance and career success (career
goal progress and career satisfaction). Model fit for career goal progress model: y2(12) = 33.79, p = .001, CFI = .97,

RMSEA = .06. Model fit for career satisfaction model: ¥2(12) = 22.53, p = .03, CFI = .99, RMSEA = .04. Figure 2 —1b
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is a visual summary of cross-lagged models between goal engagement strategies and career success (career goal
progress and career satisfaction). Model fit for career goal progress model: ¥2(12) = 5.98, p = .92, CFI = 1.00, RMSEA
< .001. Model fit for career satisfaction model: y2(12) = 14.27, p = .28, CFI = 1.00, RMSEA = .02. Numbers represent
standardized regression coefficients. Residual intercorrelation paths after T1 were constrained to be equal and are not
shown here. Cross lagged paths also were constrained to be equal (see, Keijsers, Loeber, Branje, & Meeus, 2011). CGP
= Career goal progress. CS = Career Satisfaction. T1 = Graduation, T2 = 4 months after graduation, T3 = 8 months
after graduation, T4 = 1 year after graduation. *p = .05. **p = .01. ***p = .001
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Figure 2 — 2: Summary of cross-lagged models between self-concordance and goal engagement

Self- Self- Self- Self-
Concordance L, Concordance 31 »| Concordance 36" | Concordance
T1 T2 T3 - T4
.03 097 .03 09 .03 097
Goal Goal Goal Goal
Engagement P > Engagement 3 > Engagement —» Engagement
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Note. Model fit: ¥2(12) = 10.38, p = .58, CFI = 1.00, RMSEA < .001. Numbers represent standardized regression
coefficents. Residual intercorrelation paths after T1 were constrained to be equal and are not shown here. Cross-lagged
paths also were constrained to be equal (see, e.g., Keijsers, Loeber, Branje, & Meeus, 2011). T1 = Graduation, T2 = 4
months after graduation, T3 = 8 months after graduation, T4 = 1 year after graduation. *p = .05. **p = .01. ***p = .001
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Chapter 3 Figures

Figure 3 — 1: Self-reported obstacles as a function of experimental condition

Over the past 6 weeks, | encountered obstacles
to achieving my goal of becoming a doctor.
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Note. Results from the multiple regressions found that the experimental conditions were
statistically significantly different on reported obstacles F(2, 104) = 4.08, p = 0.02) such that the
want-to condition reported lower obstacles to becoming a doctor compared to both the have-to
condition (B = 0.85, 95% CI [0.13, 1.57], SE[B] =0.36, = .26, p = 0.02) and control condition
(B=0.72,95% CI [0.02, 1.42], SE[B] = 0.35, #=0.23, p = 0.04).



Chapter 1 Tables
Table 1 — 1. Core and related theoretical support for AMP

Tables

AMP Pathway

Core
Theoretical Support

Related
Theoretical Support

Prediction

Activation Identity-Based Motivation Theories with goal hierarchy The activation (i.e., salience) of a future identity
(Destin & Oyserman, 2010) (e.g., Carver & Scheier, 1982) in the corresponding domain to a self-control
Construal Level Theory of decision boosts the utility value (i.e., relevance)
Psychological Distance for the goal-directed behavior increasing the
(Trope & Liberman, 2010) likelihood of self-control.
Action Identification Theory
(Vallacher & Wegner, 1987)
Self-Completion Theory
(Wicklund & Gollwitzer, 2013)
Motivation Self-Concordance Theory Self-Determination Theory
(Sheldon & Elliot, 1999) (Deci & Ryan, 2002)
Want-to Want-to motivation (i.e., interest in or
identification with) for a future identity boosts the
attainment (i.e., importance) or intrinsic (i.e.,
interest) value for the goal-directed behavior
increasing the likelihood of self-control.
Have-to Have-to motivation (i.e., external pressure or
feelings of guilt/anxiety) for a future identity does
not increase attainment or intrinsic value for a
goal-directed behavior and, thus, does not increase
likelihood of self-control.
Pursuit Motivational Theory of Dual-Process Model of Assimilative and Accommodative ~ The pursuit (i.e., investment of effort, time, and

Lifespan Development
(Heckhausen, Wrosch, &
Schulz, 2010)

Coping
(Brandtstadter & Renner, 1990)
The Model of Selection, Optimization, and Compensation
(Freund & Baltes, 1998)
Rubicon Model of Action Phases
(H. Heckhausen & Gollwitzer, 1987)

resources) towards a future identity will decrease
the effort cost for the goal-directed behavior (i.e.,
how demanding and time-consuming the behavior
is) increasing the likelihood of self-control.
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1 2 3 4 5 6 7 8 9
M 3.66 372 6.83 3.41 - . . .
277 g i 69 87% $1545 53% 11.60 30%
D 52— 1.27 - 2.30 - 1.07 - ,
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1 Goal
Engagement
2 Self-
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SCareerGoal 56 24 03-30 -
Progress
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Satisfaction
5 Employment 12 -.16 01-.14 11-.35 05-.41 -
6 Income 01-.08 .03-.08 24-35 21-35 29 -
7 Major -03-.04 -05-07 .17-.28 15-28 11 .66 -
8 Parental -12--06 -07-.05 -01-05 00-.12 -03 07 08 -
Education
9 Gender -18--13 -13--03 .03-.16 -6%1 - 03 2 25 07 -

Chapter 2 Tables

Table 2 — 1. Range of summary statistics and zero-order correlations across waves
Note. Each cell represents the range of the mean, standard deviation, or zero-order correlations across the four waves
except for the study variables that were only measured at one wave (employment, income, age, major, parental
education, and gender). Employment (1 = employed), major (1 = favorable employment opportunities majors: medicine
and psychology), and gender (1 = male) are dichotomous variables; therefore, only percentages are reported for the
mean. M = mean. SD = standard deviation.
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Chapter 3 Tables

Overall Control Have-to Want-to
M SD M SD M SD M SD

Attainment Value during 5.4 1.3 5.1 14 5.7 13 55 1.2
Study Session

Intrinsic Value during 4.2 15 4.2 1.4 4.1 1.7 4.2 15
Study Session

Utility Value during Study 55 1.4 5.2 1.3 5.8 13 55 14
Session

Time Spent on Study 3235 269.7 3715 426.6 319.9 143.0 280.0 106.5
Session

# of Temptations Clicked 0.6 15 0.7 1.8 0.4 1.1 0.7 1.7
during Study Session

# of Correct on Study 7 1.6 7.3 1.4 6.7 1.8 6.9 15
Session

Attainment Value during 4.9 1.3 4.7 1.3 5.3 1.2 4.9 14
MCAT Quiz

Intrinsic Value during 45 1.6 4.8 1.4 4.3 1.6 4.3 1.7
MCAT Quiz

Utility Value during 5.0 15 4.6 1.6 54 13 4.9 14
MCAT Quiz

Time Spent on MCAT 516.3 195.9 522.3 217.1 537.0 173.6 492.2 195.0
Quiz

# Correct on MCAT Quiz 13.8 3.9 14 4 13.7 3.5 13.8 4.4

Self-Reported Obstacles 55 15 5.7 1.2 5.9 1.1 5.0 2.0

Self-Reported Effort 5.6 13 5.9 1.0 5.7 1.2 5.3 15

Self-Reported Progress 5.4 1.2 5.6 1.1 53 1.2 5.3 1.2

Gender 0.7 0.4 0.8 0.4 0.7 0.4 0.6 0.5

Parental Education 4.9 15 4.6 1.7 4.8 15 5.1 1.3

ACT 1.4 0.7 1.4 0.7 1.5 0.9 1.3 0.5

(33-36) (33-36) (30-32) (33-36)
SAT 1.7 1.3 1.8 1.4 2.2 1.7 1.2 0.4
(2040- (2040-2160) (2040-2160) (2220-2400)

2160)

Table 3 — 1. Summary statistics overall and by condition

9C1



Note. M = mean. SD = standard deviation. ACT and SAT are reported instead of a composite test score measure
because the composite test score is z-scored. The parentheses below the mean for ACT and SAT report the range of
scores associated with the average scale point.
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Table 3 — 2. Zero-order correlations between key study variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 SS Attainment Value
2 SS Intrinsic Value .01
3 SS Utility Value 84™  -03
4 SS Time Spent .16 14 12
5SS # of Temptations -.02 -.00 .01 55
6 SS # Correct -.18 .09 -12 .05 -.05
7 MQ Attainment Value .74™ 20" .64™ 19" .01 -.08
8 MQ Intrinsic Value 09 747 05 .04 -.10 .04 .30™
9 MQ Utility Value 72 12 73 19 06  -05 .81 21
10 MQ Time Spent .06 .04 .01 .10 -.08 28" 14 A1 13
11 MQ # Correct .04 23" .08 -.02 -12 437 20" 24 17 023"
12 Obstacles .01 -.25" .07 .05 .04 -13 .06 -18 .08 -.04 -.02
13 Effort .08 .08 .02 .02 -.08 .01 .26™ 13 .09 .10 24" A4
14 Progress .09 26" -.04 .03 -13 .00 14 18 .07 .08 14 -06  .46™"
15 Age -.05 A3 -.04 -12 -25™ 217 .10 14 .07 15 .38™" 12 317 26T
16 Gender -.05 -.06 -.10 -.18 .04 .20 .02 .01 -.06 .09 -.04 .06 .00 -01 .13
17 Parent education .10 -.05 .15 -.01 -.09 11 02 -07 .05 -28" 11 -.04 -.04 10 .09 .04
18 Test Score 15 .00 .06 -.00 -03  -257 .08 .05 .08 11 -.08 .16 .01 .01 06 .11 -.307

8¢l
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Note. SS = study session. MQ = MCAT quiz. * <.05, ** < .01, *** <.001.
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Appendices

Chapter 2 Appendices

Appendix A2 — 1. Test of model fit between unconstrained versus constrained cross-lagged
models

df AlIC BIC P 22 diff df diff p
Unconstrained:
SC and CGP 6 14633 14936 7.93
Constrained: -
SC and CGP 12 14647 14924 33.79 25.86 6 <.001
Unconstrained:
SC and CS 6 12320 12623 12.09
Constrained:
SC and CS 12 12319 12596 22.53 10.44 6 0.11
Unconstrained:
GE and CGP 6 11378 11681  4.03
Constrained:
GE and CGP 12 11368 11645 5.99 1.96 6 0.92
Unconstrained:
GE and CS 6 9085 9387 5.90
Constrained:
GE and CS 12 9358 9358 14.27 8.37 6 0.21
Unconstrained:
SC and GE 6 9541 9844 3.33
Constrained:
SC and GE 12 9536 9813 10.39 7.06 6 0.32

Note. df = degrees of freedom in each model. AIC = Akaike information criterion. BIC =
Baseyian criterion information. y? = Chi-square test of model fit statistic for each model. y? diff =
Chi-square statistic for the difference between two models. df diff = Degree of freedom
difference between two models. p = p-value. Unconstrained model refers to a model where the
cross-lag and correlated change paths were estimated freely. Constrained model refers to a model
where the cross-lag and correlated change paths were constrained to be equal. SC = self-
concordance, GE = goal engagement, CGP = career goal progress, and CS = career satisfaction.
One test of model fit was significant: SC and CGP. Despite these significant results, we report
the constrained models because the BIC for the constrained models was lower than the BIC for
the unconstrained model. In addition, both constrained models still showed adequate fit. SC and
CGP constrained model: ¥2(12) = 33.79, p =.001, CFI =.97, RMSEA = .06. *** indicates p <
.001.
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Appendix A2 — 2. Full regression results from cross-lagged model between self-concordance,
career goal progress, and covariates.

B SE(B) z p beta

SCT4
GP T3 0.02 002 0.78 .433 0.06
SCT3 032 005 6.04 .000 0.36
SCT2 0.16 006 275 .006 0.16
SCT1 020 0.06 349 .000 0.21

Parental
education

0.02 0.03 0.73 .468 0.03

Gender -0.24 0.12 -195 .052 -0.09

Major 001 012 0.07 .948 -0.00
GP T4

SCT3 0.08 0.02 334 .001 0.0

GP T3 0.41 0.06 7.40 .000 0.43

GP T2 0.08 0.07 129 .198 0.08

GPT1 010 006 188 .060 0.11

Parental 551 006 022 829 -0.01
education

Gender 026 024 107 .286 0.05

Major 007 023 029 .771 0.02
SCT3

GP T2 0.02 002 0.78 .433 0.06

SCT2 034 006 534 .000 031

SCT1 039 006 629 .000 0.36




B SE(B) z p beta
Parental

education  0.01 0.04 033 .742 0.01
Gender -005 014 -0.32 .748 -0.02
Major  -0.06 013 -0.47 .642 -0.03

GP T3
SCT2 008 002 334 .001 0.10
GPT2 039 006 666 .000 0.37
GPTL 014 006 240 .016 0.14
eﬁgﬁ'ﬂ 003 006 -048 633 -0.02
Gender -0.24 024 -097 .333 -0.04
Major 067 023 293 .003 0.14

SC T2
GPTL 008 002 334 .001 0.0
SCTL 045 005 947 .000 0.8
er‘JLearl%'n 003 003 080 .425 0.04
Gender -0.05 0.14 -0.38 .707 -0.01
Major  -0.34 013 -273 .006 -0.12

GP T2
SCTL 002 002 078 433 0.06
GPTL 043 005 946 .000 044
Parental 55 006 038 701 002

education
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B SE(B) z p beta

Gender  -0.06 0.25 -0.23 .819 -0.01

Major 042 023 181 .070 0.09

Note. N = 523. T1 = graduation, T2 = 4 months after graduation, T3 = 8 months after graduation,
and T4 = 1 year after graduation. SC = self-concordance and GP = career goal progress. B
indicates unstandardized regression weights. SE(B) indicates the standard error of the
unstandardized regression weight. z indicates the z-score. p indicates the p-value. beta indicates
the standardized regression weights.



Appendix A2 — 3. Full regression results from cross-lagged model between self-concordance,

career satisfaction, and covariates

B SE(B) z p beta
SC T4
CST3 -004 003 -126 .208 -0.04
SCT3 035 005 681 .000 0.39
SCT2 017 006 299 .003 0.7
SCTL 019 006 328 .001 0.20
efjﬁrceargz'n 002 003 066 509 0.03
Gender -0.24 0.12 -199 .046 -0.09
Major 004 011 038 .705 0.02
CS T4
SCT3 012 002 476 .000 0.14
CST3 042 005 823 .000 0.46
CST2 008 005 141 .157 0.09
CSTL -005 006 -080 .426 -0.05
er‘JLearl%'n 001 003 -037 713 -0.02
Gender -0.17 011 -155 .122 -0.08
Major 019 011 176 .079 0.09
SC T3
CST2 -004 003 -126 .208 -0.04
SCT2 036 006 578 .000 0.33
SCTL 039 006 624 .000 0.36
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B SE(B) z p beta
rarertal 001 004 041 683 002
Gender -0.04 014 -029 .770 -0.01
Major  -003 013 -022 .828 -0.01
CST3
SCT2 012 002 476 .000 0.14
CST2 032 005 58 .000 0.33
CSTL 019 006 319 .001 0.20
eﬁgﬁ'ﬂ 001 003 042 674 0.02
Gender 0.09 012 076 .448 0.04
Major 010 011 088 .381 0.04
sC T2
CSTL -004 003 -126 .208 -0.04
SCTL 051 005 11.06 .000 0.53
er‘JLearl%'n 003 003 088 .378 004
Gender 001 014 010 .923 0.00
Major -022 012 -176 .078 -0.08
cST2
SCTL 012 002 476 .000 0.14
CSTL 035 005 633 .000 0.34
Parental 58 003 251 012 012

education
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B SE(B) z p beta

Gender 0.07 013 054 590 0.03

Major 036 012 298 .003 0.15

Note. N = 523. T1 = graduation, T2 = 4 months after graduation, T3 = 8 months after graduation,
and T4 = 1 year after graduation. SC = self-concordance and CS = career satisfaction. B indicates
unstandardized regression weights. SE(B) indicates the standard error of the unstandardized
regression weight. z indicates the z-score. p indicates the p-value. beta indicates the standardized
regression weights.
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Appendix A2 — 4. Logistic and linear regression results for employment (or income) at T4 as
function of self-concordance (or goal engagement) at T1 and covariates

Logistic regression results of employment at T4 as a function of self-concordance at T1 and
covariates.

B OR
Predictor B 95% ClI SEB) OR 95% ClI
[LL, UL] [LL, UL]
(Intercept) 1.16 [-0.61,3.11]
Self- 0.16 [-0.11, 0.43] 0.14 1.18 [0.89,1.53]
concordance
Parental ¢ [-046,031] 020 094 [0.63,1.37]
education
Major 0.92 [0.11, 1.79] 043 252 [1.11,6.01]
Gender 0.51 [-0.41, 1.56] 050 1.66 [0.66, 4.76]

Note. N = 266. T1 = graduation, T4 = 1 year after graduation. Sample includes only those
participants who were employed at T4. B represents unstandardized regression weights. SE(B)
represents standard error of unstandardized regression coefficient. OR indicates the odds ratio.
LL and UL indicate the lower and upper limits of a confidence interval, respectively. * indicates
p <.05. ** indicates p <.01.



Logistic regression results of employment at T4 as a function of goal engagement at T1 and

covariates.
B OR
Predictor B 95% ClI SEB) OR 95% ClI
[LL, UL] [LL, UL]
(Intercept) -1.46 [-5.79, 2.95]
Goal  ggx [0.15,1.62] 038 242 [1.16,5.15]
engagement
Parental ) , [-0.28,021] 012 098  [0.75,1.23]
education
Major 0.80 [-0.01,1.65] 042 223  [0.99,5.20]
Gender 0.58 [-0.32,1.60] 048 179  [0.72,4.93]

Note. N = 266. T1 = graduation, T4 = 1 year after graduation. Sample includes only those
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participants who were employed at T4. B represents unstandardized regression weights. SE(B)
represents standard error of unstandardized regression coefficient. OR indicates the odds ratio.
LL and UL indicate the lower and upper limits of a confidence interval, respectively. * indicates

p <.05. ** indicates p <.01.
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Regression results of income at T4 as a function of self-concordance at T1 and covariates.

B beta
Predictor B 95% ClI SE(B) beta 95% ClI Fit
[LL, UL] [LL, UL]
(Intercept) 6.80** [6.42,7.17]
Self- [-0.08,
concordance 0.01 [-0.03, 0.05] 0.02 0.02 0.12]
Parental [-0.09
education 0.00 [-0.03, 0.03] 0.01 0.01 0 .11]1
Major 0.71** [0.60, 0.81] 0.05 0.66 [ggg]
Gender 0.10 [-0.01, 0.21] 0.06 0.09 [(?1091]
R2 = 472*%*
95% ClI
[.37,.54]

Note. N = 225. Income was log transformed prior to analysis. T1 = graduation, T4 = 1 year after
graduation. Sample includes only those participants who were employed at T4. B represents
unstandardized regression weights. SE(B) represents standard error of unstandardized regression
coefficient. beta indicates the standardized regression weights. LL and UL indicate the lower and
upper limits of a confidence interval, respectively. * indicates p < .05. ** indicates p < .01.
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Regression results of income at T4 as a function of goal engagement at T1 and covariates.

B beta
Predictor B 95% ClI SE(B) beta 95% ClI Fit
[LL, UL] [LL, UL]
(Intercept) 6.61** [6.05, 7.16]
Career goal i [-0.04,
engagement 0.06 [-0.05, 0.16] 0.02 0.05 0.15]
Parental [-0.09,
education 0.00 [-0.03, 0.03] 0.01 0.01 0.10]
Major  0.70**  [0.59,0.81] 005 0.65 [0.55,
0.75]
Gender 0.11* [0.00, 0.23] 0.06 0.10 [822]
R? = 475**
95% ClI
[.37,.54]

Note. N = 223. Income was log transformed prior to analysis. T1 = graduation, T4 = 1 year after
graduation. Sample includes only those participants who were employed at T4. B represents
unstandardized regression weights. SE(B) represents standard error of unstandardized regression
coefficient. beta indicates the standardized regression weights. LL and UL indicate the lower and
upper limits of a confidence interval, respectively. * indicates p < .05. ** indicates p < .01.
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Appendix A2 — 5. Full regression results from cross-lagged model between career goal
engagement, career goal progress, and covariates

B SE(B) z p beta

GE T4
GPT3 -0.00 0.00 -0.57 .567 -0.01
GE T3 051 005 950 .000 0.53
GE T2 020 0.07 282 .005 0.20
GET1 0.17 006 268 .007 0.17

Parental -0.00 0.01 -0.02 .985 -0.00
education

Gender 0.04 004 112 262 0.04

Major 0.01 0.03 024 .809 0.01
GP T4

GE T3 0.52 012 417 .000 0.12

GP T3 0.40 0.06 7.27 .000 0.43

GP T2 0.07 0.06 1.07 .283 0.07

GPT1 0.09 0.06 165 .099 0.0

Parental
education

001 006 014 893 0.01

Gender 034 024 140 .161 0.07

Major 009 022 042 .673 0.02
GET3

GPT2 -0.00 000 -0.57 .567 -0.01

GE T2 055 006 862 .000 0.54

GET1 029 006 456 .000 0.28




B SE(B) z p beta
e';ifargz'n 001 001 -073 467 -0.02
Gender -0.05 004 -1.31 .190 -0.05
Major ~ 0.02 004 057 .568 0.02
GP T3
GET2 052 012 417 .000 0.12
GPT2 039 006 660 .000 0.38
GPTL 014 006 243 015 0.5
eﬁgﬁ'ﬂ 001 006 -024 .81 -0.01
Gender -0.17 024 -0.69 .490 -0.03
Major ~ 0.66 023 291 .004 0.14
GE T2
GPTL -000 000 -057 .567 -0.01
GETL 077 003 2235 .000 0.78
er‘JLearl%'n 000 001 045 .654 0.02
Gender -0.03 004 -0.85 .396 -0.03
Major  -0.04 004 -114 .252 -0.04
GP T2
GETL 052 012 417 .000 0.12
GPTL 040 005 857 .000 0.43
Parental 450 006 065 515 003

education
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B SE(B) z p beta

Gender 001 025 0.06 .955 0.00

Major 044 023 188 .060 0.09

Note. N = 523. T1 = graduation, T2 = 4 months after graduation, T3 = 8 months after graduation,
and T4 = 1 year after graduation. GE = goal engagement and GP = career goal progress. B
indicates unstandardized regression weights. SE(B) indicates the standard error of the
unstandardized regression weight. z indicates the z-score. p indicates the p-value. beta indicates

the standardized regression weights.
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Appendix A2 — 6. Full regression results from cross-lagged model between goal engagement,
career satisfaction, and covariates

B SE(B) z p beta

GE T4
CST3 001 001 089 .374 0.02
GE T3 051 0.05 9.53 .000 0.53
GE T2 020 0.07 297 .003 0.21
GET1 015 006 246 .014 0.16

Parental
education

-0.00 0.01 -0.13 .900 -0.00
Gender 0.04 004 105 .296 0.04
Major 0.00 0.03 010 .919 0.00

CST4

GE T3 0.23 0.06 3.77 .000 0.11
CST3 041 0.05 801 .000 045
CST2 0.07 0.06 126 .206 0.08
CST1 -0.01 0.06 -0.10 919 -0.01

Parental
education

0.00 0.08 0.03 .977 0.00

Gender -0.15 011 -136 .175 -0.07

Major 0.16 011 149 .135 0.07
GET3

CST2 001 001 089 .374 0.02

GE T2 055 0.06 856 .000 0.53

GET1 029 0.06 453 .000 0.28




B SE(B) z p beta
e';":‘fceargz'n 001 00l -0.83 408 -0.03
Gender  -0.06 004 -1.38 .169 -0.05
Major 002 004 040 .692  0.01
CST3
GET2 023 006 377 .000 011
CST2 035 005 651 .000 0.37
CSTL 019 006 328 .001 021
eﬁgﬁ'ﬂ 002 003 055 581  0.03
Gender 0.11 012 094 .349 0.04
Major 007 011 059 557  0.03
GE T2
CSTL 001 00l 089 .374 0.02
GETL 077 003 2230 .000 0.78
er‘JLearl%'n 001 001 048 632 0.02
Gender  -0.04 004 -088 .377 -0.03
Major ~ -005 004 -142 .157 -0.05
cST2
GETL 023 006 377 .000 011
CSTL 039 005 712 .000 0.38
Parental 9 003 267 008 013

education
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B SE(B) z p beta

Gender 0.08 013 059 .555 0.03

Major 035 012 286 .004 0.14

Note. N = 523. T1 = graduation, T2 = 4 months after graduation, T3 = 8 months after graduation,
and T4 = 1 year after graduation. GE = goal engagement and CS = career satisfaction. B
indicates unstandardized regression weights. SE(B) indicates the standard error of the
unstandardized regression weight. z indicates the z-score. p indicates the p-value. beta indicates
the standardized regression weights.
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Appendix A2 — 7. Full regression results from cross-lagged model between self-concordance,
goal engagement, and covariates

B SE(B) z p beta

GE T4
SCT3 001 001 135 .177 0.03
GE T3 050 0.05 942 .000 0.52
GE T2 021 007 299 .003 0.21

GET1 0.16 006 262 .009 0.16

Parental 550 001 010 .921 -0.00
education

Gender 0.04 004 116 .247 0.04

Major 0.00 0.03 011 .913 0.00
SCT4

GE T3 0.21 0.07 3.09 .002 0.09

SCT3 031 0.05 6.13 .000 0.36

SC T2 016 0.06 276 .006 0.16

SCT1 0.20 0.06 340 .001 0.21

Parental
education

003 003 106 .287 0.04

Gender -0.21 0.12 -1.72 .085 -0.08

Major 002 011 018 .861 0.01
GET3

SCT2 001 001 135 .177 0.03

GE T2 054 006 850 .000 0.53

GET1 029 006 4.60 .000 0.28




B SE(B) z p beta
efji?aquln 001 001 -077 443 -0.03
Gender -005 004 -133 .184 -0.05
Major ~ 0.02 004 059 .553 0.02
SC T3
GET2 021 007 309 .002 0.09
SCT2 033 006 532 .000 0.30
SCTL 040 006 647 .000 0.37
eﬁgﬁ'ﬂ 002 004 061 540 0.3
Gender -0.01 014 -0.06 .950 -0.00
Major  -0.04 013 -034 .732 -0.01
GET2
SCTL 001 001 135 .177 003
GETL 077 003 2206 .000 0.77
er‘JLearl%'n 001 001 048 633 0.02
Gender -0.03 0.04 -0.81 .419 -0.03
Major  -0.05 004 -1.35 .178 -0.05
SC T2
GETL 021 007 309 .002 0.09
SCTL 050 005 1049 .000 0.51
Parental 450 004 106 289 005

education
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B SE(B) z p beta

Gender 002 014 018 .858 0.01

Major -025 012 -2.03 .042 -0.10

Note. N = 523. T1 = graduation, T2 = 4 months after graduation, T3 = 8 months after graduation,
and T4 = 1 year after graduation. SC = self-concordance and GE = goal engagement. B indicates
unstandardized regression weights. SE(B) indicates the standard error of the unstandardized
regression weight. z indicates the z-score. p indicates the p-value. beta indicates the standardized
regression weights.
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Chapter 3 Appendices

Appendix A3 — 1. Sample responses to experimental conditions and study session example

Want-to Condition Samples

“l want to become a doctor because it allows me to combine my passion for helping people. It is
important for me to work in a career that allows me to make a direct and positive impact on
others. I also look forward to the challenge and feeling of accomplishment in being a doctor.”

“I have always wanted to be a doctor since I was a child. I like to learn about things that pertain
to medicine and the body. I want to help people. I think learning about bodily processes is
interesting and exciting. I think it is a fun challenge to pursue. | will not feel accomplished if I do
not become a doctor someday. | have always been interested in science and biology and want to
apply it in a more physical and helpful way. People in my family have always supported my
decision to become a doctor. | have shadowed the type of doctor | want to be and it made me
happy and excited. It was very interesting and allowed me to see exactly what | want to do. |
think my skillsets apply greatly to those needed by a doctor. Doctors make a good amount of
money and | will be able to support my family.”

“l want to become a doctor because becoming a doctor is important to who | want to be in the
future. 1 want to help people though their sicknesses and save lives. | also want to help people
avoid being sick. I want to be a doctor because | like being intellectually challenged, and | would
feel accomplished at the end of my residency. | feel like I would be disappointed in myself if |
gave up on being a doctor.”

Have-to Condition Samples

“I have to become a doctor because | haven't thought of being anything else in ten years. | don't
know what | would do if I did not become a doctor. | have already committed countless hours of
my life shadowing doctors, doing research, and taking pre-med classes and | feel like this would
be a waste if | did not go on to medical school. | want a career that will pay well and be very
important.”

“I have to become a doctor because | have always known that this is the career | want to pursue.
| have never thought of anything | would want to do more than to become a doctor. | can't
imagine myself doing anything else. When I think of myself in 15 years | can only see myself as
a doctor.”

“My parents want me to have a stable career that society will always need. | am also facing
cultural pressures since African immigrant parents all want their children to become the same
thing: doctors, lawyers, or engineers. | also feel pressure from my previous teachers since they
pushed me to consider it since | was "good" at science and math.”

Control Condition Samples

“Woke up around 7 A.M. and went to the gym and ran. After a pretty big breakfast | went to my
first class at 9:30 A.M. After that | was hungry but decided to go to my next class first and then
get lunch. After that | got Indian food at Tech Express and then did some homework. Then, 1
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went to Research Methods in Swift Hall followed by Psychopathology. After those classes | had
an hour left until my physics Lab so went to the package center to grab something and then
stopped by my dorm. | went to physics lab which lasted about two hours and then went to Sarg
for dinner. I conversed with a few friends and went back to my dorm. I was really tired at this
point and wanted to go to bed but I had so much homework so just took a twenty minute nap and
then did half of my readings for psych. Then, my friend came over and gave me Korean pastries
so | ate that and got a sugar rush so wasn't tired anymore. So | finished all my psych homework,
did some internet shopping, went on social media, and then fell asleep.”

“Yesterday morning, | woke up around 7:30am at home and went to coffee shop two blocks from
my house. | got a coffee and did homework until about 9:30am. My homework including reading
and then writing a short reading analysis. Then my sister came over for about 15 minutes. Me,
my sister, and my mom got in the car and drove to a place for lunch and to watch the U of M
MSU football game. After the game, we shopped and went to see the movie 'A Start is Born'.
Then my mom and | came home and | did a little more homework. We went to dinner around
8:30 down the street from our house. When we came home, we started a new show on TV and
then went to bed around midnight.”

“Woke up around 8:15 am, and brushed my teeth, washed my face, and got dressed for the day. |
walked across the street and went to work from 9:00am to 11:00am. At work, | did the daily
tasks | was assigned, and made myself a cup of tea in the morning. After work was over, | went
to Norris and attended a senior information session with a free lunch. I went to this information
session from 12:00-1:30pm. After the information session, | went to the downstairs of Norris and
exchanged some cash for some quarters to do laundry. After that, | picked up an absentee voting
sticker, and then grabbed a table in the Norris Starbucks. Then, I spent about 2 hours working,
studying for my MCAT by watching Kaplan test prep videos and taking notes. At 3:45pm, |
walked from Norris to downtown Evanston to go do some work at the research lab I work in.
From 4:00-6:30pm, | completed lab work and ran a participant.”
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Study Session Example (three of the ten MCAT questions and temptations used in actual study
session)

According to Erik Erikson, identity formations is intense
during what stage of life?

Adolescence

Early adulthood
Birth through 2 years
Early Childhood

Satisfying Donut Glazing Video

One distinguishing factor in a redox ;
titration, as opposed to other titrations, is - 3 . .
that it involves: This Food Quiz Will Determine

o The use of oxidation and reduction ~ Whether You Belong In The US Or
e The determining of an unknown

concentration in one reactant Europe
e The use of a known concentration
e The quantitative analysis of a substance

o @

If an object of mass 4 kg is suspended at a
height of 5 meters on Earth and o o &
acceleration due to gravity is 9.8 meters per ~ Your Stance On These 20 Unpopular

second squared, what is its potential Foods Will Reveal Your Most Polarizing

energy? )
. 1505 Quality
o 2161
o 142]
e 1961
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Appendix A3 — 2. Full regression results for outcomes as a function of experimental condition
and covariates

Perceived value for study sessions as a function experimental conditions and covariates.

Attainment Value for Intrinsic Value for Study Utility Value for Study
Study Session Session Session
Predictors B SE(B) p B SE(B) p B SE(B) p

(Intercept) 485 0.49 <0.001 459 0.61 <0.001 5.02 0.53 <0.001
Have-to 0.10 031 0.754 -0.06 0.38 0.870 0.23 0.33 0.491
Control -0.33 030 0.272 -0.01 0.37 0.988 -0.33 0.32 0.307
High School Test Score  0.26 0.13 0.057 -0.00 0.16 0.981 0.17 0.14 0.238
Parental Education 0.13 0.09 0.133 -0.06 0.11 0.592 0.16 0.09 0.092
Female -0.19 029 0.153 -0.18 0.34 0.593 -0.33 0.30 0.272
Observations 111 110 110
R? / adjusted R? 0.067/0.032 0.007/-0.041 0.076/0.031

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Behavioral outcomes for study session as a function of experimental condition and covariates.

Time Spent on Study

# of Temptations Clicked

# Correct on

Session during Study Session Study Session
Predictors B SE(B) p B SE(B) p B  SE(B) p

(Intercept) 335.21 105.76  0.002  0.86 059 0.150 6.12 059 <0.001

Have-to 55.24 64.85 0396 -0.21 0.36 0.559 - 0.36 0.838
0.07

Control 118.89 63.21 0.063 0.12 036 0741 033 035 0.351

High School Test 2.92 27.67 0916 -0.10 0.16 0.515 - 0.16 0.009

Score 0.41

Female -129.20 58.82 0.030 0.15 033 0644 0.74 033 0.028

Parental Education 4.90 18.40 0.790 -0.08 010 0446 005 0.10 0.658

Observations 110 110 110

R? / adjusted R? 0.065/0.020 0.020/-0.028 0.129/0.087

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.



Perceived value for MCAT quiz as a function of experimental condition and covariates.
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Attainment Value for

Intrinsic Value for

Utility Value for

MCAT MCAT MCAT
Quiz Quiz Quiz

Predictors B SE(B) p B SE(B) p b SE(B) p
(Intercept) 4.84 0.51 <0.001 4.68 0.62 <0.001 491 0.57 <0.001
Have-to 0.32 0.31 0.311 -0.06 0.38 0.880 0.40 0.35 0.249
Control -0.21 031 0.488 0.47 0.37 0.202 -0.33 0.34 0.328
High School Test 0.10 0.13 0.447 0.08 0.16 0.602 0.14 0.15 0.335
Score

Female 0.06 0.29 0.843 -0.06 0.34 0.872 -0.20 0.31 0.525
Parental Education 0.01 0.09 0.870 -0.06 0.11 0.592 0.05 0.10 0.640
Observations 110 110 110

R? / adjusted R? 0.037/-0.009 0.033/-0.014 0.061/0.016

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Behavioral outcomes for MCAT quiz as a function of experimental conditions and covariates.

Time Spent on MCAT Quiz # Correct on MCAT Quiz

Predictors B SE(B) p B SE(B) p
(Intercept) 647.31 75.71 <0.001 12.56 1.58 <0.001
Have-to 34.16 46.43 0.464 0.10 0.97 0.921
Control 9.12 45.25 0.841 0.44 0.94 0.641
High School Test Score  -0.13 19.81 0.995 -0.16 0.41 0.693
Female 41.34 42.11 0.329 -0.42 0.88 0.633
Parental Education -36.13 13.17 0.007 0.29 0.27 0.293
Observations 110 110
R? / adjusted R? 0.088/0.045 0.019/-0.029

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.



Self-reported outcomes as a function of experimental conditions and covariates.

Obstacles Effort Progress
Predictors B SE(B) p B SE(B) p B  SE(B) p

(Intercept) 482 059 <0.001 541 051 <0.001 4.87 047 <0.001
Have-to 085 036 0.021 041 031 0193 002 0.29 0.943
Control 072 035 0.043 060 030 0.052 032 0.28 0.256
High School Test Score  0.19 0.15 0.229 -0.02 0.13 0.864 0.06 0.12 0.611
Female 0.05 033 088 -0.09 0.28 0.761 -0.12 0.26 0.655
Parental Education 0.03 0.10 0.749 -0.01 0.09 0.920 0.11 0.08 0.193
Observations 110 110 110

R? / adjusted R? 0.085/0.041 0.038/-0.008 0.028/-0.019

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Appendix A3 — 3. Full structural equation modeling results for confirmatory analyses

Structural equation model between experimental condition, perceived value for study session,
and study session outcomes.

B SE(B) z p beta
# Correct
Want-to vs. 008 034 -022 824 -0.02
Have-to
Want-to vs. 021 033 063 529 0.06
Control
Attainment 022 019 -115 249 -0.19
Value

Intrinsic Value 0.08 0.09 0.93 .352 0.08

Utility Value 0.11 0.19 0.59 558 0.10

Age 023 012 192 055 017
Gender 071 031 228 023 020
Parental 003 010 031  .753 0.03
Education

HighSchool 539 015 258 010 -0.25
Test Score

Time Spent

Want-to vs. 016 022 073 464 0.8
Have-to

Want-to vs. 0.48 0.22 218 .029 0.23
Control

Attainment 017 013 133 184 0.22
Value

Intrinsic Value 0.10 0.06 1.62 106  0.15




B SEB) z p beta
Utility Value 005 012 -039 699 -0.07
Age 011 008 -1.39 166 -0.13
Gender 040 021 -1.92 055 -0.18
Parental 001 007 021 .83 002
Education
High School 001 010 -011 .90 -0.01
Test Score
# Distractions
Want-to vs. 044 035 -126 206 -0.13
Have-to
Want-1o vs. 005 034 014 889 001
Control
Attainment 015 020 -0.74 457 -0.13
Value
Intrinsic Value 0.04 0.09 0.44 .663 0.04
Utility Value 017 019 091 360 0.16
Age 035 012 -2.94  .003 -0.27
Gender 038 033 115 250 0.11
Parental 008 010 -0.83  .406 -0.08
Education
High School 002 015 -016 .876 -0.02
Test Score
Attainment
Value
Want-to vs. 010 030 034  .735 0.4

Have-to
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B SEB) z p beta
Wanttovs. 598 930  -005 344  -0.10
Control
Age 006 010 -060 549  -0.06
Gender -0.21 0.28 -0.76 446 -0.07
Parental 0.15 0.09  1.68 093  0.16
Education
High School  ho6 013 211 035 021
Test Score
Utility Value
Wanttovs.  n56 032 082 410  0.09
Have-to
Wanttovs. 598 931 000 367  -0.10
Control
Age 004 011 -035 729  -0.03
Gender 035 029 -121 228  -0.11
Parental 017 009 190 057 0.8
Education
High School .6 014 120 232 012
Test Score
Intrinsic VValue
Want-to vs. 001 036 -002 988  -0.00
Have-to
Want-to vs. 002 035 -006 954  -0.01
Control
Age 019 012 157 116 015
Gender 025 033 -075 451  -0.07
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B SEB) z p beta

Parental 007 010 -069 489  -007
Education
HighSchool 6503 015 019 847  -002
Test Score
Intercepts
# Correct 210 236 089 373 -0.00
Time Spent 1.05 155 0.68 497 0.00
# Distractions 7.45 2.41 3.09 .002 -0.00
Attainment o, 565 304 002 0.00
Value
Utility Value 566 210 269  .007 0.00
Intrinsic 0.93 238 039  .696 0.00
Value
Want-tovs. 541 904 700 000  0.00
Have-to
wanttovs. 034 005 760 000  -0.00
Control
Age 1960 011 17391 .000 0.00
Gender 0.73 0.04 17.17 .000 0.01
Parental

. 485 014 3463 .000 -0.00
Education
High School 550 009  -000 1.000  -0.00
Test Score
Fit Indices
7 9.97(df=8)
RMSEA 0.05
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CFl 0.99

Note. B = unstandardized beta weight. SE(B) = standard error of unstandardized beta weight. z =
z-score. p = p-value. beta = standardized beta weight. > = model chi-square. RMSEA = root
mean squared error of approximation. CFl = comparative fit index.
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Structural equation model between experimental condition, perceived value for MCAT quiz, and
MCAT quiz outcomes.

B SE(B) z p beta
# Correct
Want-1o vs. 011 0.84 013 .897 001
Have-to
Want-1o vs. 001 082 001 992 0.0
Control
Attainment 0.24  0.44 054 592 0.08
Value
Intrinsic Value 042 0.23 1.86 .063 0.17
Utility Value ~ 012 0.38 031 .758  0.04
Age 116 0.29 405 000 035
Gender g 078 0.89 375 -0.08
Parental 017 0.4 071 480 0.6
Education
High School -
N (g5 036 097 330 -0.09
Time Spent
Want-to vs. 014 022 064 523 007
Have-to
Want-to vs. 0.02 022 007 944 001
Control
Attainment 002 012 016 875 0.02
Value
Intrinsic Value 0.03 0.06 0.44 .657 0.04

Utility Value 0.07 0.10 0.69 488 011




B SE(B) z p beta
Age 0.13 0.08 1.70 .090 0.15
Gender 0.19 0.21 093 .352 0.09
Parental " 0.06 320 001 -0.30
Education 0.20 ' ' ' '
High School -
Test Score 0.02 0.10 -0.26 .796 -0.02
Attainment
Value
Want-to vs. 043 031 139 163 0.5
Have-to
Want-to vs. -
Control 0.15 0.30 -052 604 -0.06
Age 0.13 0.10 1.24 215 0.12
Gender 0.01 0.28 0.03 979 0.00
Parental 0.02 0.09 025 804 0.02
Education
High School o7 13 053 599  0.05
Test Score
Utility Value
Want-1o vs. 053 0.34 156 119 017
Have-to
Want-to vs. -
Control 0.24 0.33 -0.73 462 -0.08
Age 0.11 0.12 098 .329 0.09
Gender 0.5 0.32 -0.77 439 -0.07
b SE(b) z p beta
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B SE(B) z p beta
Parental 0.06 0.10 063 531 0.6
Education
High School 41 15 0.72 471  0.07
Test Score
Intrinsic Value
Wanttovs. 05 037 0.14 888 0.2
Have-to
Wanttovs. g5 036 146 143 0.16
Control
Age 017 0.2 135 178 0.3
Gender 011 034 -0.34 737 -0.03
Parental - 0.10 -0.53 596  -0.05
Education 006 ' ' '
High School 005 0.16 030 .761 0.03
Test Score
Fit Indices

10.40(

e df=8)
RMSEA 0.05
CFI 0.99
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Note. B = unstandardized beta weight. SE(B) = standard error of unstandardized beta weight. z =

z-score. p = p-value. beta = standardized beta weight. *> = model chi-square. RMSEA = root
mean squared error of approximation. CFl = comparative fit index.
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Appendix A3 — 4. Outcomes as a function of experimental condition by parental education

Temptations Clicked during Study Session as Function of Experimental
Condition by Parental Education

%)
'

]

%
1

Parental Education

- Mo college
- (College

Have-to Want-to
Want-to vs Have-to

Note. Overall interaction term: B = -0.52, 95% CI [-0.91, -0.14], SE[B] = 0.19, =-0.37,p =
0.008. Simple effects found that participants in the want-to condition whose parents did not
graduate from college clicked on more temptations compared to those in the have-to condition
whose parents did not graduate college (B = 0.63, SE[B] = 0.23, p = 0.01). There was no
difference for participants whose parents graduated college (B = -0.24, SE[B] = 0.23, p = 0.29).

Temptations Clicked

L]
l

# Correct during Study Session Session as Function of Experimental Condition
by Parental Education

w0
1

[=-]
|

Parental Education

} —#- Nocollege
- College

o
'

n

#Correct during Study Session

Have-to Want-to
Want-to vs Have-to

Note. Overall interaction term: B = -0.59, 95% CI [-0.42, -0.13], SE[B] =0.23, # =-0.36, p =
0.01. Simple effects found that participants in the want-to condition whose parents did not
graduate college scored better than participants in the have-to condition (B = 0.61, SE[B] = 0.27,
p = 0.03) whose parents did not graduate college. There was no difference for participants whose
parents graduated college (B = -0.38, SE[B] = 0.27, p = 0.17).
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Appendix A3 — 5. Full regression results for outcomes as a function of experimental condition by
parental education

Perceived value for study session as a function of experimental condition by parental education.

Attainment Value Intrinsic Value Utility Value

for Study Session for Study Session for Study Session

B SE(B) p B SE(B) p B SE(B) p
(Intercept) 541 018 <0.001 434 023 <0.001 544 0.19 <0.001

Want-to vs. Have-to -024 018 0189 -002 023 0930 -0.25 0.19 0.195
Parental Education 024 018 0.184 -039 0.23 0.092 040 0.19 0.043

Want-to vs. Have-tox 0.22 0.18 0.220 0.14 0.23 0.540 0.15 0.19 0.441
Parental Education

Observations 73 73 73
R?/ adjusted R? 0.049/0.007 0.048 / 0.007 0.072/0.032
Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.




Behavioral outcomes for study session as a function of experimental condition by parental

education.
Time Spent Temptations Clicked  # Correct during Study
on Study Session During Study Session Session
B SE(B) p B SE(B) p B  SE(B) p

(Intercept) 304.57 17.90 <0.001 0.77 0.19 <0.001 6.86 0.23 <0.001
Want-to vs. Have-to -2749 1790 0.129 049 019 0.013 045 0.23 0.056
Parental Education -10.66 1790 0553 -0.36 0.19 0.065 0.04 0.23 0.867
Want-to vs. Have-tox  15.20 17.90 0.399 -0.52 0.19 0.008 -059 0.23 0.012
Parental Education
Observations 73 73 73
R?/ adjusted R? 0.042/-0.000 0.142/0.105 0.094 /0.055

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Perceived value for MCAT quiz as a function of experimental condition by parental education.

Attainment Value
for MCAT Quiz

Intrinsic Value
for MCAT Quiz

Utility Value for MCAT Quiz

B SE(B) p B SE(B) p B SE(B) p
(Intercept) 493 0.18 <0.001 441 0.23 <0.001 4.99 0.19 <0.001
Want-to vs. Have-to -0.47 0.18 0.011 -0.13 0.23 0.575 -0.47 0.19 0.014
Parental Education 0.19 0.18 0.293 -0.24 0.23 0.320 0.25 0.19 0.188
Want-to vs. Have-tox 0.42 0.18 0.023 022 0.23 0.341 0.34 0.19 0.077
Parental Education
Observations 73 73 73
R? / adjusted R? 0.109/0.071 0.029/-0.013 0.099/0.059

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.



Behavioral outcomes for MCAT quiz as a function of experimental conditions by parental

education.
Time Spent # Correct
on MCAT Quiz during MCAT Quiz
B SE(B) p B SEB) p
(Intercept) 543,51 26.09 <0.001 13.35 0.56 <0.001

Want-to vs. Have-to -15.08 26.09 0.565
Parental Education -51.14 26.09 0.054

Want-to vs. Have-tox -5.34 26.09 0.838
Parental Education

0.15 056 0.788

0.79 056 0.165

-0.29 0.56 0.606

Observations 73
R? / adjusted R? 0.067/0.026

73
0.033/-0.009

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Self-reported outcomes as a function of experimental conditions by parental education.

Obstacles Effort Progress

B SE(B) p B SE(B) p B SE(B) p
(Intercept) 547 0.24 <0.001 556 020 <0.001 5.28 0.17 <0.001
Want-to vs. Have-to -0.47 0.24 0.050 -0.13 0.20 0503 -0.15 0.17 0.393
Parental Education -0.03 0.24 0.899 -0.06 0.20 0.766 0.08 0.17 0.655
Want-to vs. Have-tox 0.03 0.24 0899 -0.09 020 0666 026 0.17 0.134
Parental Education
Observations 73 73 73
R?/ adjusted R? 0.075/0.034 0.022/-0.020 0.034/-0.008

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Appendix A3 — 6. Full regression results for outcomes as a function of treatment fidelity

Perceived values for study session as a function of treatment fidelity and covariates

Attainment Value Intrinsic Value Utility Value
for Study Session for Study Session for Study Session
Predictors B SE(B) p B SE(B) p B SE(B) p
(Intercept) 4.98 0.63 <0.001 527 0.80 <0.001 460 0.68 <0.001
Both Want-to and -0.15 0.32 0.652 006 041 0893 020 0.35 0.566
Have-to
Have-to Only 0.06 0.46 0901 -0.14 059 0808 026 0.50 0.605
High School Test Score  0.29 0.16 0.067 -0.17 020 0397 020 0.17 0.235
Female -0.09 0.33 0.783 037 042 0377 -0.35 0.36 0.325
Parental Education 0.14 0.12 0.226 -0.27 0.15 0.071 0.24 0.13 0.058
Observations 72 72 72
R? / adjusted R? 0.060/-0.011 0.054/-0.017 0.068 /-0.003

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.



Behavioral outcomes for study session as a function of treatment fidelity and covariates.

Time Spent Temptations Clicked # Correct
on Study Session during Study Session during Study Session
Predictors B SE(B) p B SE(B) p B SE(B) p
(Intercept) 413.24 6158 <0.001 144 064 0.028 6.28 0.81 <0.001
Both Want-to -4599 3173 0152 043 033 0.192 - 0.42 0.815
and Have-to 0.10
Have-to Only 3.66 4498 0.935 -044 047 0.353 - 0.59 0.596
0.32
High School Test Score  15.97 1541 0.304 -0.16 0.16  0.317 - 0.20 0.025
0.47
Female -32.00 32.16 0323 056 033 0.100 0.63 0.42 0.140
Parental Education -1539 1148 0185 -0.29 0.12 0.017 0.04 0.15 0.815
Observations 72 72 72
R? / adjusted R? 0.107/0.039 0.135/0.070 0.106 /0.039

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Perceived value for MCAT quiz as a function of treatment fidelity and covariates.

Attainment Value Intrinsic Value Utility Value
for MCAT Quiz for MCAT Quiz for MCAT Quiz
Predictors B  SE(B) p B  SE(B) p b SE(B) p
(Intercept) 474 064 <0.001 494 082 <0.001 4.92 0.66 <0.001
Both Want-to and Have-to 057 033 0.089 036 042 0401 0.33 0.34 0.328
Have-to Only 052 046 0.263 -0.07 0.60 0.912 0.78 0.48 0.111
High School Test Score 0.06 016 0.730 -0.06 0.20 0.786 0.10 0.17 0.537
Female 026 033 0441 042 043 0.334 - 0.34 0.657
0.15
Parental Education -0.02 012 0.869 -021 0.15 0.183 0.03 0.12 0.807
Observations 72 72 72
R? / adjusted R? 0.062/-0.010 0.046 / -0.027 0.045/
-0.027

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Behavioral outcomes for MCAT quiz as a function of treatment fidelity and covariates.

Time Spent on

# Correct during

MCAT Quiz MCAT Quiz
Predictors B SE(B) p B  SE(B) p

(Intercept) 673.31 92.40 <0.001 12.16 1.98 <0.001
Both Want-to and Have-to 20.15 47.61 0.674 0.39 1.02 0.702
Have-to Only 4.18 67.49 0.951 -0.27 1.45 0.853
High School Test Score 9.54 23.13 0.681 -0.67 0.50 0.182
Female 5.71 48.26 0.906 -0.45 1.03 0.663
Parental Education -34.85 17.23 0.047 0.36 0.37 0.333
Observations 72 72

R? / adjusted R? 0.076 /0.006 0.065/ -0.006

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Self-reported outcomes as a function of treatment fidelity and covariates.

Obstacles Effort Progress
Predictors B SE(B) p B  SE(B) p B  SE(B) p

(Intercept) 489 0.85 <0.001 558 0.70 <0.001 5.14 0.62 <0.001
Both Want-to and Have-to 0.22 044 0.613 034 0.36 0354 -031 032 0.344
Have-to Only 0.74 062 0233 022 051 0667 -001 045 0.980
High School Test Score 039 021 0071 010 018 0554 0.08 0.16 0.608
Female -0.08 044 0859 021 037 0565 -0.07 0.33 0.823
Parental Education 0.08 0.16 0.613 -0.08 013 0565 0.07 0.12 0.530
Observations 72 72 72

R? / adjusted R? 0.064 / -0.007 0.032/-0.041 0.022 / -0.052

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Appendix A3 — 7. Summary statistics of LIWC codes overall and by want-to versus have-to
condition

Overall Have-to Want-to

M SD M SD M SD
Word Count 62.8 57.0 95.5 42.3 95.4 43.3
Authentic 40.5 36.4 56.2 28.0 67.8 24.0
Tone 50.9 43.2 85.9 215 67.8 31.3
Affect 4.2 4.4 7.8 4.3 4.9 2.7
Personal Pronouns 8.0 6.2 11.7 2.8 12.5 2.8
Positive Emotions 3.7 4.1 6.9 4.2 4.1 2.7
Negative Emotions 0.5 0.9 0.8 1.1 0.8 0.9
Work 4.3 3.9 6.4 2.8 6.8 2.9
Money 0.3 0.7 0.3 0.7 0.6 0.9
Family 0.4 1.0 0.5 0.9 0.8 15
Friend 0.0 0.2 0.1 0.3 0.0 0.1
Risk 0.2 0.5 0.3 0.7 0.2 0.5
Reward 1.2 1.6 2.2 1.7 1.4 1.6
Past Focused 1.3 1.9 1.9 2.3 2.0 1.7
Present Focused 9.5 1.7 13.0 4.1 16.0 4.0
Future Focused 0.5 1.0 0.7 0.9 0.8 1.3

Note. M = mean. SD = standard deviation.
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Appendix A3 — 8. Full regression results for LIWC coding as a function of want-to versus have-
to condition

Word count, authentic, and tone as a function of want-to versus have-to conditions.

Word Count Authentic Tone Affect
Predictors B SE(B) p B SE(B) p B  SE(B) p B  SE(B) p
(Intercept) 954 685 <000 562 42 <000 858 42 <000 49 06 <0.00

9 1 3 0 1 8 4 1 0 2 1

Want-to -0.05 100 099 115 6.1 0.064 - 6.2 0005 28 0.8 0.001

3 9 5 18.1 2 6 5

1

Observation 73 73 73 73
S
R?/adjusted 0.000/-0.014 0.048/0.034 0.107/0.094 0.139/0.127

RZ
Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Personal pronouns, positive emotions, and negative emotions as a function of want-to versus
have-to conditions.

Personal Pronouns Positive Emotion Negative Emotion
Predictors B SE(B) p B SE(B) p B SE(B) p
(Intercept) 11.74 045 <0.001 6.93 0.58 <0.001 0.79 0.16 <0.001
Want-to 079 066 0235 -284 0.84 0.001 -0.00 0.23 0.993
Observations 73 73 73
R? / adjusted R?  0.020/0.006 0.138/0.126 0.000/-0.014

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Work, money, family, friend as a function of want-to versus have-to conditions.

Work Money Family Friend
Predictors B SE(B) p B SEB) p B SEB) p B SEB) p
(Intercept) 6.36 0.46 <0.001 0.26 0.13 0.052 054 0.19 0.007 0.10 0.04 0.010
Want-to 043 068 0526 034 019 0082 030 0.29 0301 -0.09 0.06 0.135
Observations 73 73 73 73
R? / adjusted R?  0.006 / -0.008 0.042/0.029 0.015/0.001 0.031/0.018

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Reward and risk as a function of want-to versus have-to conditions.

Risk Reward
Predictors B SE(B) p B SE(B) p
(Intercept) 0.35 0.09 <0.001 222 0.26 <0.001
Want-to -0.19 0.14 0.172 -0.80 0.38 0.040
Observations 73 73

R?/ adjusted R? 0.026/0.012 0.058 /0.045

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.



Past focused, present focused, and future focused as a function of want-to versus have-to

conditions.

Predictors

Past focused Present focused Future Focused

B SE(B) p B SE(B) p b SEB) p

(Intercept)

193 0.33 <0.001 1298 0.65 <0.001 0.65 0.18 <0.001

Want-to 0.08 049 0862 3.03 095 0.002 0.18 0.26 0.491
Observations 73 73 73
R? / adjusted R> 0.000/-0.014 0.125/0.113 0.007 / -0.007

Note. B = unstandardized beta weight. SE(B) = standard error. p = p-value.
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Appendix A3 — 9. Full structural equation modeling results for LIWC analyses

Structural equation model between want-to versus have-to conditions, LIWC coding (affect,
positive emotion, reward, and present focused), and study session outcomes.

B SE(B) z p
# Correct
Want-to Condition 012 042 028 .778
Affect 011 0.06 198 .048
Reward -0.23 0.13 -1.80 .072
Present Focused 001 0.05 013 .89
Time Spent
Have-to Condition -0.15 012  -1.22 .223
Affect 0.01 0.02 031 .757
Reward -0.04 0.04 -1.07 .287
Present Focused -0.01 001 -0.38 .706
# Distractions
Want-to Condition 040 037 107 .284
Affect 0.00 0.05 0.07 .945
Reward -0.05 0.11 -0.44  .659
Present Focused 001 0.04 024 .809
Affect
Want-to Condition 286 083 343 .001
Reward

Want-to Condition 0.80 0.38 212 .034




B SEB) z p

Present Focused
Want-to Condition -3.03 0.94 -3.24 .001

Indirect Effects
Indirect effect of affect 0.33 019 171 086
on # correct
Indl_recteffectofaffect 0.01 0.05 031 758
on time spent
Indlr_ecteffectofaffect 001 015 007 945
on distractions
Indirect effect of reward .0.18 013  -137 171
on # correct
Indirect effect of reward -0.03 003 -095 341
on time spent
Indirect effect of reward 009 -043 666
on distractions
Indirect effect of present |, 014 -013 .89
focused on # correct
Indlrecteffeptofpresent 0.02 004 037 708
focused on time spent
Indirect effect of present .0.03 013 -024 809
focused on distractions

Fit Indices
¥2 0.00(df=0)
RMSEA 0.00
CFI 1.00
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Note. b = unstandardized beta weight. SE(b) = standard error of unstandardized beta weight. z =
z-score. p = p-value. y> = model chi-square. RMSEA = root mean squared error of approximation.
CFI = comparative fit index.
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Structural equation model between want-to versus have-to conditions, LIWC codes (affect,
positive emotions, reward, and present focused), and MCAT quiz outcomes.

B SE(B) z p
# Correct
Want-to Condition -0.62 1.01 -0.61 .539
Affect 029 0.14 213 .033
Reward -0.14 0.30 -0.44 657
Present Focused -0.00 0.11 -0.01 .995
Time Spent
Want-to Condition -029 024 -120 .231
Affect 0.05 0.03 1.37 172
Reward -0.04 0.07 -0.53 .598
Present Focused 0.01 0.03 042 .673
Affect
Want-to Condition 286 083 343 .001
Reward
Want-to Condition 080 038 212 .034
Present Focused
Want-to Condition -3.03 094 -324 .001

Indirect Effects

Indirect effect of affect on # 084 046 181 070
correct
Indirect effect of affect on

: 013 010 127 .204
time spent




B SEB) z p
Indirect effect of reward 011 0.95 044 663
on # correct
Indl_rect effect of reward -0.03 0.06 051 609
on time spent
Indirect effect of present 0.00 0.34 001 995
focused on # correct
Indirect effect of present ) 1 008  -042 675
focused on time spent

Fit Indices

¥2 0.00(df=0)
RMSEA 0.00
CFlI 1.00

215

Note. b = unstandardized beta weight. SE(b) = standard error of unstandardized beta weight. z =
z-score. p = p-value. *> = model chi-square. RMSEA = root mean squared error of approximation.

CFI = comparative fit index.
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Structural equation model between want-to versus have-to conditions, LIWC codes (affect,
positive emotions, reward, and present focused), and self-reported outcomes.

B SE(B) z p
Obstacles
Want-to Condition -0.86 0.41 -2.08 .037
Affect -0.11 0.06 -1.97  .049
Reward 0.12 0.12 097 .332
Present Focused -0.06  0.05 -1.21 225
Effort
Want-to Condition -0.40 0.36 -1.13  .257
Affect -0.03 0.05 -0.63 .530
Reward 001 011 0.10 .918
Present Focused -0.04 0.04 -0.91 .360
Progress
Want-to Condition -0.07 0.32 -0.21 .831
Affect -0.01 0.04 -0.26  .799
Reward -0.04 0.10 -0.37  .709
Present Focused -0.04 0.04 -1.27 204
Affect
Want-to Condition 286 0.83 343 .001
Reward
Want-to Condition 0.80 0.38 212 034

Present Focused

Want-to Condition -3.03 094 -3.24 .001
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B SE(B) z P

Indirect Effects

Indirect effect of affect on #

-0.32 0.19 -1.71 .087
obstacles
Indirect effect of affect on effort -0.09 0.14 -0.62 .537
Indirect effect of affect on -0.03 012 -025 799
progress
Indirect effect of reward on 0.10 011 088 378
obstacles
Indirect effect of reward on effort  0.01 0.09 0.10 .918
Indirect effect of reward on .0.03 008 -037 713
progress
Indirect effect of future focused on 017 015 114 256
obstacles
Indirect effect of future focused on 011 013 088 379
effort
Indirect effect of future focused on 0.14 011 118 237
progress

Fit Indices

Y 0.00(df=0)
RMSEA 0.00
CFlI 1.00

Note. b = unstandardized beta weight. SE(b) = standard error of unstandardized beta weight. z =
z-score. p = p-value. y> = model chi-square. RMSEA = root mean squared error of approximation.
CFI = comparative fit index.



