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Abstract
Successful pursuit of multiple goals (e.g., health, career, family goals) is critical to personal
well-being and social prosperity. However, despite significant research on how people
manage single goals or even dynamics among two goals, people’s understanding of the
relations among all of their goals (i.e., goal structure) has not been extensively researched. To
address this gap, this dissertation builds on the rich traditions in social science that study
differences in people’s lay theories about the nature of things and how they work.
Synthesizing diverse scientific theories of goal structures (e.g., control theory, spreading
activation theory), | proposed a novel framework to study lay theories of goal structure, or
goal models (i.e., individuals’ beliefs about the organizing principles of the relations among
goals): hierarchical, network, and sequential. To study goal models, I borrowed mind-
mapping techniques and developed methods to assess and manipulate individuals’ goal
models. Results of the validation study (Study 1) provided initial evidence that there is
diversity in how people represent their goals, and that this diversity is well-captured by the
goal model framework. Since these goal models highlight different organizing principles, |
argue that they can confer benefits or involve costs, depending on the situation. Subsequent
studies (Studies 2 to 7) tested the corresponding implications of goal models across self-
regulatory situations (e.g., managing chronic goal conflict, goal progress) and presented
evidence for the predictive validity of each model. This research contributes to the extant
literature (on goals, self-regulation, lay theories, etc.) by providing a theoretical framework
and scientific methods to systematically understand the nature and impact of the way

individuals structure their goals. The findings on divergent implications of goal models offer



practical insights into the dynamics of regulating multiple goals, helping to promote effective

self-regulation.
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Introduction

A consistent refrain of modern life is the lament for the many and varied demands that we
must balance. Regardless of whether one’s ambitions are broad or narrow, whether one’s
resources are vast or limited, whether triumphs or defeats call more frequently, to live is to
juggle multiple goals. To fulfil one’s goals—the internal representations of desired end-states
(Austin & Vancouver, 1996)—is important not only because it leads to the direct attainment of
desired outcomes, but also because it has far-reaching effects on life satisfaction, self-esteem,
and health (e.g., Emmons, 1986, 1996; Emmons & King, 1988; Gray, Ozer, & Rosenthal, 2017;
McGregor & Little, 1998; Sheldon & Elliot, 1999). Not surprisingly, psychology has a long
tradition of studying goals that can be traced back to the earliest days of the discipline; it remains
one of the most studied topics in psychology (Austin & Vancouver, 1996; James, 1890).

Research has focused on identifying the content of goals (e.g., Dweck & Leggett, 1988;
Elliot & Thrash, 2001; Higgins, 1997; Higgins et al., 1987), describing the process of a goal
pursuit (e.g., Carver & Scheier, 1982; Gollwitzer, 1990; Latham & Locke, 1991; Lord & Levy,
1994; Powers, 1973), unpacking the dimensions of goals that influence judgments and behaviors
(e.g., Cesario, Corker, & Jelinek, 2013; Elliot & McGregor, 2001; Kahneman & Tversky, 1979),
and examining how to make goal pursuit more effective (e.g., Baumeister, Heatherton, & Tice,
1994; Kluger & DeNisi, 1998; Locke & Latham, 1990). Despite the extensive goal literature,
historically most of the work in this area has been geared towards understanding the
psychological impacts of and on single goals (Austin & Vancouver, 1996). It is only in the past
two decades that the direct study of multiple goals has drawn increasing attention in the social
sciences and become an influential topic within self-regulation and motivation research (Ballard,

Yeo, Loft, Vancouver, & Neal, 2016; Heckhausen, Wrosch, & Schulz, 2010; Kruglanski et al.,



2002; Louro, Pieters, & Zeelenberg, 2007; N. E. Miller, 1944; VVancouver, Weinhardt, &
Schmidt, 2010).

The core assumption within the study of multiple goals is that even a single goal cannot
be understood in isolation from an individual’s other goals. People have diverse, multiple goals
that co-exist and influence each other in a system (Kruglanski et al., 2002; Lord & Levy, 1994).
People are active agents who construct relations among their goals (Bettman, Luce, & Payne,
1998; Huang, Zhang, & Broniarczyk, 2012). Consequently, successful pursuit of a given goal not
only depends on direct actions towards that goal, but also on how people manage the relations
(both positive and negative) among their host of goals (Emmons & King, 1988). Thus, in order
to understand why people succeed or fail at self-regulation, it is critical to consider goals within
the systems or structures they inhabit. Yet to date, most research on self-regulation has focused
on addressing the impact of goal content (e.g., promotion/prevention goals, intrinsic/extrinsic
goals; Higgins, 1997; Ryan & Deci, 2000) and the relations between two goals (e.g., goal
conflict; N. E. Miller, 1944). Relatively little research has examined the impact of goal structure
as a whole (Tomasik, Knecht, & Freund, 2017). I propose that people’s subjective theories about
the relations among their goals may have important influences on self-regulation.

To begin addressing these questions, my dissertation integrates research on goal relations
and structure, lay theories, and self-regulation to propose a novel framework for examining
individuals’ lay theories of goal structure, or goal models. Based on theoretical and empirical
work on goal structure, | propose a novel framework with three major organizing principles that
might underlie individuals’ goal models: hierarchical, network, and sequential. This line of
research by no means aims to address how goals are actually represented in the brain. However,

prior work on other types of lay theories—laypeople’s assumptions about the nature of things



and how they work—reveals that they are powerful in influencing human behaviors, regardless
of whether people’s lay theories are scientifically accurate (Dweck, Chiu, & Hong, 1995b; Hong,
Chao, & No, 2009). I introduce the idea that the unique organizing principles of each goal model
lead to both benefits and costs depending on the types of outcomes examined, the affordances of
a given situation, and the sensitivities of the individual. Knowing these contingencies adds to our
understanding of why people succeed (and fail) at key self-regulatory challenges and pushes the
boundary of the self-regulation literature to consider the impact of goal structure. Moreover, as
lay theories are malleable (Dweck et al., 1995b), this knowledge also provides actionable
insights into guiding people to devise a suitable goal model in response to their specific multiple-
goal challenges, contributing to the promotion of more effective self-regulation.

| first provide a brief review of prior work on goal structure and the significance of
adopting a lay theory approach. By integrating these two previously unrelated literatures, I then
introduce the goal model framework and discuss in detail the potential characteristics of each lay
theory (i.e., hierarchical, network, and sequential). Drawing on self-regulation research, | offer
propositions for how each goal model may affect self-regulatory experience and outcomes
differently across multiple contexts. Seven empirical studies are then presented. As no extant
empirical work that [ know of examines individuals’ lay theories of goal structure, I developed
novel methods to assess (Study 1) and to manipulate goal models (Study 3). | also tested the
proposed hypotheses of each of the three goal models in relation to different self-regulatory
challenges (Studies 2 to 7). Last, I will discuss the implications of this framework and future

directions.



Goal Structure

The study of goal structure involves the study of the interrelations among goals (Austin &
Vancouver, 1996; Unsworth, Yeo, & Beck, 2014): To what extent do an individual’s goals work
with, against, and beside one another? To understand the potential organizing principles that
unite diverse goals, it is useful to first consider the simpler case of potential relations among two
goals and then consider how questions of a more comprehensive goal structure builds on,
complements, and diverges from that simple system.

At the most general level, there are three primary possibilities for the ways in which an
individual’s goals may interact: they may have no direct influence on each other (i.e., neither
harm or help), they may directly facilitate each other (e.g., running with friends promoting both
social and fitness goals), or they may directly conflict with each other (e.qg., relaxing on a beach
to pursue leisure goals versus working overtime to advance one’s career; Gray et al., 2017). Not
surprisingly, goal facilitation and goal conflict have received the most attention (Boudreaux &
Ozer, 2013; Emmons & King, 1988; Kelly, Mansell, & Wood, 2015; Kleiman & Hassin, 2013;
Presseau, Tait, Johnston, Francis, & Sniehotta, 2013; Riediger & Freund, 2004). Goal facilitation
happens when the pursuit of one goal increases the likelihood of the success of pursuing the
other (e.g., “get good grades, manage my time better”; Gray et al., 2017). Goal conflict happens
when the pursuit of one goal hinders or excludes the pursuit of the other (Gray et al., 2017). Goal
facilitation and goal conflict have been primarily examined with respect to two goals. These
goals tend to be situation-specific (e.g., work and family, academic and social) and examined in
relative isolation from other possibly related goals (Kelly et al., 2015; c.f. Turner-McGrievy,

Wright, Migneault, Quintiliani, & Friedman, 2014).



Research on goal structure examines the interrelations among goals, each represented as a
unit. People can hold vastly diverse goals which can be as abstract as values and identities
(Mischel & Shoda, 1995; Schwartz & Bilsky, 1987) or as concrete as motives, projects, tasks,
and actions (Gollwitzer, 1990; Malaviya, Brendl, & Miguel, 2014; McGregor & Little, 1998;
Schmuck & Sheldon, 2001; Unsworth et al., 2014). Moreover, goal structure research builds on
the study of dual goal relations that goals can be mutually influential (e.g., work-family,
academic-social). Goals and dyadic goal relations are integral units to a goal structure (Kelly et
al., 2015; Tomasik et al., 2017). However, the focal concern of a goal structure goes beyond the
study of goals as single or dyadic units.

Compared to the focus on single goals, goal structures consider multiple goals—both
adjacent and non-adjacent—simultaneously. In contrast to the focus on direct relations between
two focal goals (e.g., work-family), a goal structure takes into account both type of relations
(e.g., direct and indirect relations, facilitation and inhibition relations, presence and absence of
relations) and configurations of goals relations (e.g., number of goals a goal is connected to;
Austin & Vancouver, 1996; Kruglanski et al., 2002). If goals are diverse building blocks and
goal relations represent how well they fit with one another, goal structure is the architecture into
which goals can form.

As a whole, a goal structure’s impact on self-regulation has the potential to be more than
just the sum of its parts (i.e., goals and relations). Within a goal structure, goals vary in their
positions and interrelations. However, these variations do not necessarily reflect the actual layout
of goals in the brain (Austin & Vancouver, 1996). Even though goal structure is principle-driven,
its functioning is not entirely rigid. A modern view of goal structure is to see it as a dynamic

system (Kruglanski et al., 2002; Scholer, 2014). This means that goal interrelations are governed



by systematic principles, but these interrelations can change (e.g., when interacting with
individual and situational characteristics).

Prior work on theorizing about goal structure offers three major organizing principles for
conceptualizing how goals operate in a system. First, many classic theories proposed that goals
operate vertically with hierarchical relations. Goals vary in importance (and level of abstraction)
and form structures that resemble a hierarchy (Carver & Scheier, 1982b; Lord & Levy, 1994),
pyramid (Maslow, 1943), or ladder (Trope & Liberman, 2010; Vallacher & Wegner, 1987).
Second, other theories have viewed goals as interconnected on a more equal playing field, as a
web or associative network (A. M. Collins & Loftus, 1975; Hebb, 1955; Kruglanski et al., 2002;
J. Y. Shah & Kruglanski, 2000), tripartite groups (Deci & Ryan, 2000; McClelland, 1987), or
branching tree (Sattath & Tversky, 1977; Solomon, Greenberg, & Pyszczynski, 1991). Third,
other perspectives emphasize goal pursuit over time, where goals are steps or phases (Gollwitzer,
1990; Orehek & Vazeou-Nieuwenhuis, 2013) that are salient at different points of a timeline
(Heckhausen et al., 2010). These three classes of theories present distinct sets of organizing
principles of goal structures. |1 will come back to discuss these differentiations and potential
implications in more detail in the section of the proposed goal model framework.

Limited Work on Subjective Theories

Despite theoretical work on how to conceptualize goal structure, the body of empirical
research on goal structure is limited. No research that | am aware of has systematically tested
whether individuals differ in their endorsement of these organizing principles and its influence
on how they view relations among their goals. Work that has more narrowly examined
components of goal structure, however, suggests that studying lay beliefs about goal structure is

a promising direction as they may exert critical influences on self-regulation and well-being.



For instance, seminal studies conducted by Emmons and King (1988) showed that the
valence of relations in a goal structure can affect one’s psychological well-being. They asked
participants to freely list personal goals and then rate, for each pair of goals, the extent to which
they viewed the pursuit of one goal as hindering or facilitating the pursuit of another. The higher
the level of conflict among goals, the more individuals reported negative affect and
psychosomatic symptoms. Subsequent studies using similar methods also reported similar results
(Lauterbach & Newman, 1999; Sheldon & Emmons, 1995; Slade & Sheehan, 1979; Tomasik et
al., 2017; see the meta-analysis in Gray et al., 2017).

Research in goal system theory also examines how specific configurations of a goal with
its adjacent goals can affect goal activation and motivation. For example, J. Y. Shah, Friedman,
and Kruglanski (2002) showed that a goal’s level of activation was influenced by the activation
of its neighboring goals. Specifically, an increasing commitment to a focal goal deactivated its
connected non-committed goals and their associated means. This effect is presumably
subconscious and beneficial for goal striving. In addition, the motivation to pursue a given means
or sub-goal is also affected by the number of goals to which the means is connected. In a series
of experiments, Zhang, Fishbach, and Kruglanski (2007) revealed that people perceived a given
means to have lower instrumentality with respect to each goal when it served multiple goals
versus a single goal. As a result, in situations when only one focal goal was activated and people
needed to choose a means to pursue the goal, people were less motivated to pursue the means
that served multiple goals (vs. another means that only serve specifically the focal goal).

A Lay Theory Approach
Social science has rich traditions in the study of differences in people’s subjective beliefs

about the nature of things and how they work, which are broadly called lay theories (Dweck,



1996; Dweck & Leggett, 1988; Furnham, 1988; Zedelius, Miiller, & Schooler, 2017).! The term
lay theories comes from the idea that people resemble lay scientists who collect information from
experience and derive explanations for the way they believe the world works (Gelman, 2004;
Heider, 1958; Hirschfeld, 2001; G. A. Kelly, 1955). These lay theories are defined as knowledge
structures or assumptions that people hold to make sense of the environment (Chao & Kung,
2015; Dweck, Chiu, & Hong, 1995a; Hong et al., 2009; Plaks, 2017). Most lay theories are
context-specific: a person can have a collection of diverse lay theories, each unique to a
particular situation or domain (e.g., lay theories of personality, empathy, intelligence,
relationships, and race; Chao & Kung, 2015; Dweck & Leggett, 1988; Kung, Eibach, &
Grossmann, 2016; Levy, Stroessner, & Dweck, 1998; Tullett & Plaks, 2016). Like personality,
although there are reliable individual differences in lay theories, it is possible that a person’s lay
theories change across both time and situations (Dweck et al., 1995b; Plaks, 2017). Evidence
suggests that lay theories can be modified momentarily or changed reliably when trained over
time (Chiu, Hong, & Dweck, 1997; Kung et al., 2018; Leith et al., 2014; Yeager et al., 2016). As
many people, unlike scientists, do not formally test theories they hold, people’s lay theories may
not be scientifically correct, and many people may not even be able to clearly articulate the
theories without prompting (Dweck et al., 1995a; Furnham, 1988). However, even though lay
theories may not be true in reality, they are influential in guiding people’s attitudes and behaviors
and thus are important to understand (Zedelius et al., 2017).

Substantial evidence shows that lay theories have critical impact on psychological

outcomes (see Dweck, 1995a; Plaks, 2017; Prentice & Miller, 2007; Zedelius et al., 2017). The

! Similar ideas are commonly referred to as implicit theories and implicit beliefs, and types of lay theories vary, e.g.,
inheritability, immutability, entitativity, and psychological essentialism (Bastian & Haslam, 2006; Chao & Kung,
2015; Gelman, Coley, & Gottfried, 1994; Hamilton, Sherman, & Rodgers, 2004; Hong et al., 2009; Medin &
Ortony, 1989; Plaks, 2017; Rothbart & Taylor, 1992; Yzerbyt et al., 2004).



classic study of lay theories focuses on people’s assumptions about whether certain attributes
(e.g., intelligence, race) are fixed or malleable characteristics (Plaks, 2017; Zedelius et al., 2017).
For instance, people have different lay theories of intelligence—the extent to which people
believe intelligence is fixed versus malleable—and this variation is particularly relevant in
achievement settings, predicting academic outcomes such as grades and academic motivation
(e.g., Rattan, Good, & Dweck, 2012; Robins & Pals, 2002; Yeager et al., 2016). People also vary
in their lay theories of race (or culture), which refers to beliefs about whether race is a malleable
social construction or a fixed attribute that differentiates people into meaningful social categories
(Chao & Kung, 2015; Hong et al., 2009; No et al., 2008). Lay theories of race are especially
influential in cross-cultural settings, affecting intergroup outcomes such as stereotyping (Chao,
Hong, & Chiu, 2013; Plaks, Malahy, Sedlins, & Shoda, 2012), prejudice (Jayaratne et al., 2006;
Williams & Eberhardt, 2008), intergroup anxiety (Chao, Chen, Roisman, & Hong, 2007), and
intergroup trust and cooperation (Kung et al., 2018).

The perspective of distinguishing fixedness versus malleability beliefs is not the only
framework in which people’s lay theories can differ (Bastian & Haslam, 2006; Gelman, 2003;
Yzerbyt, Judd, & Corneille, 2004). For example, in the domain of race, people also vary in the
degree to which they believe racial groups share the same genetic dispositions (Plaks et al.,
2012). Another example is in the domain of wisdom: lay people differ in their theories about
what constitute as wisdom. People vary in the extent they believe a wise person to be practical,
philosophical, and/or benevolent (Weststrate, Ferrari, & Ardelt, 2016); they also differ in
viewing wisdom to be a matter of knowledge, cognitive ability, or emotional regulation
(Grossmann & Kung, 2018). In short, the content of people’s lay theories is flexible, and thus fits

into diverse meaningful frameworks, usually depending on the domain.



From Scientific Theories to Lay Theories: A Goal Model Framework

Integrating the goal structure literature with a lay theory perspective, | argue that people
may adopt different lay theories of structure to understand their goals (i.e., organizing principles
among multiple goals)—I call these goal models. Just like other lay theories, individuals’ goal
models may not reflect how their goals are truly organized. Yet again, regardless of how goal
structure truly operates, lay theories are powerful guides for one’s subjective understanding of
experiences and bases for actions (Furnham, 1988; Hirschfeld, 2001; Tversky & Kahneman,
1973). Therefore, lay people’s goal models may have nontrivial influences on people’s goal
regulation. 1 used scientific theories of goal structures in the literature as the foundation for
exploring variation in people’s lay theories about goal structure. Based on this literature, |
proposed three major organizing principles that might underlie individuals’ goal models:
hierarchical, network, and sequential. The summary of the framework is presented in Table 1.

When introducing this framework, I will describe each model’s key organizing principles
and signature characteristics in turn. Although it is possible that these principles may overlap and
lay people can use multiple principles at the same time (Liberman & Trope, 2008; Lord & Levy,
1994), these queries remain to be tested. In theory, the three types of goal models represent
organizing principles that are distinct from each other. Because these principles can be
distinctive, it is critical to understand what specific influence each principle could exert on goal
regulation. Drawing on self-regulation research, | propose how goal models may provide new
insights into why and how people tend to succeed and fail at certain self-regulatory challenges. |
will also describe the specific hypotheses that will be tested in my empirical studies, as examples

of the implications of this new framework.
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Table 1
A Goal Model Framework

Hierarchical

@

Sample model
(Circles represent
goals)

Degree of Importance

Organizing principle

Supporting
theories

e.g., Action Identification
Theory (Vallacher & Wegner,
1989), Control Theory
(Carver & Scheier, 1982b;
Powers, 1973), Construal
Level Theory (Liberman &
Trope, 2008), Goal Systems
Theory (Kruglanski et al.,
2002)

Signature
characteristics

Goals subsumed to important
higher-order values and
identities (e.g., | go to the
gym and sleep early because |
am a healthy person); lower-
order goals serve higher-order
goals.

Proposed goal
regulation
implications

Rigidity, self-relevance

Hypotheses Exacerbate negativity in goal
striving among entity (vs.
incremental) theorists (Studies

6&7)

Key model index Goal centralization

(Study 1)

Network

Degree of Association

e.g., Accessibility Theory
(Higgins, Bargh, & Lombardi,
1985), Spreading Activation
Theory (A. M. Collins &
Loftus, 1975)

Multiple and dynamic goal
relations; more likely to
reveal negative relations (e.g.,
to sleep early, I might not be
able to go to the gym; though
both promote good health).

Awareness of dynamic
(conflicting) goal relations

Intensify chronic goal conflict
experience (e.g., work-family
conflict; Study 2)

Induce (integrative) creative
thinking (Study 3)

Goal interconnectedness

Sequential
Timel | Time2 | Time3
1 ]
1 ]
1 1
1 1
Sleep : Go to :
) ) e - Health
Time

e.g., Action Phase Model
(Gollwitzer, 1990),
Motivational Theory of
Lifespan Development
(Heckhausen et al., 2010)

Arranged by order of steps;
highlight timing of goal-striving
(e.g., I sleep early now, so that |
can go to the gym tomorrow,
and will get healthier); clear
path to pursue a goal.

Sensitivity to progress

Amplify the (positive and
negative) effects of goal
progress on goal motivation
(Study 4)

Increase positivity in the goal-
striving experience for people
in locomoation (vs. assessment)
mode (Study 5)

Goal disconnectivity
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Three Emerging Goal Models: Differentiations and Implications
Hierarchical Models

As discussed earlier, many scientific theories of goal structure posit that goals operate
vertically on a hierarchy (e.g., pyramid, ladder; Carver & Scheier, 1982b; Lord & Levy, 1994;
Vallacher & Wegner, 1987). This class of approaches is called the hierarchical model.
Hierarchical models organize goals of varying content (e.g., value, motive, actions) on different
levels/ranks and have been the most influential in the study of goal structure (Austin &
Vancouver, 1996). Although different hierarchical theories vary in the number of levels that they
focus on and the terms used to describe each level (Bettman et al., 1998; Unsworth et al., 2014),
they share several assumptions.

Degree of importance. The core assumption of a hierarchical model is the organizing
principle that goals vary in their degree of importance. Within a hierarchy, goals fall into
different ranks. Hierarchical theories posit that goals at the top of the hierarchy are the most
important, abstract, and enduring, whereas goals at the bottom of the hierarchy are the least
important, and the most concrete and transient (e.g., Carver & Scheier, 1982; Elliot, 2006;
Kruglanski et al., 2002; Liberman & Trope, 2008; Vallacher & Wegner, 1987). Higher-order
goals tend to be the person’s identities and values (e.g., being healthy); lower order goals tend to
be more concrete actions (e.g., going to the gym). Moreover, the levels of the hierarchy are
interdependent such that one (or more than one) lower-order goal are means in place to serve the
higher-order end-goal (Kruglanski et al., 2002). For instance, to be a healthy person, an
individual goes to the gym regularly. Goals “know their place” within a hierarchical structure

and priorities (higher-order goals) are clear.
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Proposed implications and hypothesis. The use of a hierarchical model may affect
people’s perceptions of the structural relations among goals. One implication that | propose is
rigidity in the view of goal relations. Although there is flexibility in hierarchical models (given
that a higher-order goal can often be served by different lower-order goals), the structure itself is
relatively rigid. Higher-order goals (e.g., values) tend to be more stable, staying in their position
(Schwartz & Bilsky, 1987). For instance, the abstract goal “health” does not easily shift
downwards to a lower-order position. Lower-order goals have ‘no way out’ but to serve the
higher-order goal. This phenomenon is like people in a social hierarchy. Just as a social
hierarchy solidifies differences between people of varying statuses and imposes a sense of order
(e.g., Magee & Galinsky, 2008), the use of a hierarchical model may solidify differences
between ranks of goals and may elevate the sense of rigidity in goal relations.

Further, another implication of a hierarchical model | propose is its emphasis on the self
in goal regulation. As discussed earlier, within a hierarchy, higher-order goals tend to be abstract
personal identities and values (e.g., being healthy), and lower-order goals tend to be concrete
actions (e.g., going to the gym). By subsuming lower-order goals to higher-order goals
(Schwartz, 1994), the hierarchical structure makes the personal meaning behind goal pursuit
apparent: the higher order goal (i.e., being healthy) explains why people engage in the lower goal
(i.e., going to the gym). While this vertical connection draws personal meaning to an action, it is
also drawing more attention to the self (Fujita, Trope, Liberman, & Levin-Sagi, 2006; Johnson,
Chang, & Yang, 2010; Oyserman, 2007). This makes the self relevant in both the success and
failure of the attainment of the lower-order goal, which could have potential consequences for

goal-regulation.
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Rigidity and self-relevance in a hierarchical goal model may have both upsides and
downsides to goal regulation. On the one hand, hierarchical models may provide a clear picture
of the relative importance of goals, making goal prioritization efficient (Ballard, Yeo, Loft, et al.,
2016; Ballard, Yeo, Neal, & Farrell, 2016). Moreover, hierarchical models may also highlight
personal meaning behind goal striving, increasing the sense of purpose or clarity of self-concept
that can result in many positive psychological outcomes (J. D. Campbell et al., 1996; Steger,
Kashdan, Sullivan, & Lorentz, 2008). On the other hand, the stability and self-relevance of
(higher order) identities and values can trickle down the hierarchy, instilling even transient
(lower-order) goal challenges with personal meaning and permanence that make goals seem
inescapable in a hierarchical model (e.g., | go to the gym to be a healthy person). These
properties can be bad news for people who are fatalistic about their sense of self.

The self-regulation literature suggests that individuals differ in the extent to which they
view the person to be fixed (entity theories) or malleable (incremental theories) on a continuum,
called implicit person theory (Dweck, 1995a). Holding the belief that personal character traits
cannot be changed, entity theorists have the need to prove themselves and tend to exhibit
helplessness when facing failure or challenge (Chiu et al., 1997; Dweck et al., 1995b). In
contrast, incremental theorists, who see personal character traits as malleable, experience
challenges and failures as learning opportunities and focus on achieving mastery (Robins & Pals,
2002). In many cases, because entity theorists are more likely to see goal-striving as a fatalistic
and self-threatening process, they report significantly more negative goal-striving experiences,
such as lower self-esteem, lower satisfaction, and lower goal motivation (e.g., Blackwell,
Trzesniewski, & Dweck, 2007; Dweck, 1999; Dweck & Leggett, 1988). While most research

that aims to help entity theorists focuses on changing their person theory altogether (Blackwell et
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al., 2007; Yeager, Trzesniewski, & Dweck, 2013), little research has examined factors that can
moderate the effect of the entity theory on goal motivations and outcomes (Kung et al., 2018).
Drawing on properties of hierarchical models, | argue that people’s lay theory of goal
structure may offer a new perspective to understand when the effects of entity (vs. incremental)
theory are exacerbated and diminished. Specifically, a hierarchical model could be harmful to
those who have strong entity (vs. incremental) beliefs about personal character traits. Its relative
rigidity may enhance entity theorists’ fatalistic assumption about goal pursuit, exacerbating their
helpless reactions. Moreover, adding the characteristic that a hierarchical model tends to
subsume goals to stable self-relevant traits and values, using a hierarchical model may also
intensify entity theorists’ proneness to self-threat in goal pursuit. Put together, | hypothesize that
having a hierarchical goal model may exacerbate entity (vs. incremental) theorists’ negative
goal-striving experience (e.g., lower satisfaction and motivation). The current research will test
the hypothesis as an illustration of the implication of the use of a hierarchical model (Studies 6
and 7). If the hypothesis is supported, the results will highlight the importance of understanding
people’s goal models as well as offering a new angle into understanding the effects of entity (vs.

incremental) person theory in self-regulation.

Network Models

A different type of lay theory instead conceptualizes the model as a web or network. In
early goal theories, goals are viewed as vectors with direction and magnitude in a life space that
can form a network-like map (Lewin, 1943, 1951). Classic cognitive theories in the mental
representation of concepts similarly proposed that mental representations, like goals, are
connected like a web or neural-network (A. M. Collins & Loftus, 1975; Higgins et al., 1985).

These ideas influenced modern theories of goals, presenting goals as an interconnected model
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(e.g., needs theory; McClelland, 1987), also called an associative network (J. Y. Shah &
Kruglanski, 2000).

Degree of association. The central idea of network models is the principle that goals are
related by association. Associations are versatile: most of them are either faciliatory or inhibitory
(Gray et al., 2017; Presseau et al., 2013). By association, the activation of a given goal can make
it more or less likely that a connected goal is also activated (A. M. Collins & Loftus, 1975;
Forster, Liberman, & Friedman, 2007). In a network model, the more relevant goals have more
or stronger associations, and thus may be clustered together (A. M. Collins & Loftus, 1975). Yet,
a network model should be less rigid than a hierarchical model. Goals in a network model are on
a relatively equal playing field. Connecting goals by association, network models have fewer
restrictions on both how and why goals are connected (A. M. Collins & Loftus, 1975). Goals can
be connected in a network simply by semantic or domain relevance. For instance, ‘going to the
gym’ and ‘sleeping early’ can be associated because they are both related to the domain of
health. In short, as connection by association is less restricted, network models should generate a
more interconnected structure.

Proposed implications and hypotheses. The use of a network model may influence
perceptions of goal relations. First, network models may offer a more flexible view of goal
relations. The association principle is more likely to highlight multiple relations among goals,
drawing people’s attention to how goals are related to one another with many possible direct and
indirect pathways (e.g., going to the gym activates the health goal, and the health goal activates
the goal to go to sleep early). Moreover, the association principle of network models can
potentially reveal more dynamic relations among goals. Network models make salient the

possibility that relations among two goals can be positive or negative. By drawing attention to
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multiple relations, a network model may increase people’s awareness of conflict among goals.
For example, conflict can happen between “going to the gym at night” and “to go to sleep early”,
even though both facilitate the goal of “being a healthy person.” By highlighting the dynamic
(conflicting) relations among goals, network models may have implications for how people react
to a conflict situation.

Managing goal conflict is an immense and inevitable challenge for most people. Goals
often conflict with one another, presenting trade-off scenarios where achieving one goal
frequently means sacrificing some other goal. While goal conflict is inevitable, people can vary
in the extent to which they are aware of it (Frederick, Novemsky, Wang, Dhar, & Nowlis, 2009;
Savary, Kleiman, Hassin, & Dhar, 2015). Most conflict research to date conceptualized this
awareness as a result of individuals’ abilities/personalities (e.g., Sharma & Bottom, 2013) and of
situational characteristics (e.g., Jehn, 1997; A. K. Shah, Shafir, & Mullainathan, 2015). | argue
that individuals’ lay theory of goal structure also matters. The lay theory of goal structure may
present a new way to understand why differences in conflict awareness and experience can
occur. Specifically, | propose that the use of a network model may increase people’s conflict
awareness, which may be a double-edged sword in conflict situations, depending on whether the
goal conflict can be easily resolved.

By nature, some goals are more likely to be in persistent conflict than others, such as
work and family goals, academic and social goals (Fishbach & Dhar, 2005; Major, Klein, &
Ehrhart, 2002). The tension between chronic goals is difficult to resolve, and a reminder of the
conflict can cause added distress that hinders people from successfully resolving the conflict
(e.g., Major et al., 2002). In this context, network models are potentially problematic. I propose

that, despite its overall flexibility in the structure, by increasing the awareness of conflict in goal
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structure, network models may exacerbate distress and undermine the ability to resolve chronic
goal conflict. If so, the goal model framework would be critical for the understanding of conflict
management. This is because the use of network (versus other) goal models may explain why
people often have varying experience in similar goal conflict, and report varying levels of
satisfaction and resolution (Curhan, Elfenbein, & Xu, 2006; Netemeyer, Boles, & McMurrian,
1996).

As an illustration of this proposition, | tested the association between the use of a network
model and workers’ experience in managing work-family conflict (Study 2). If the hypothesis is
supported, people who adopt a network model to understand their goals will also report
experiencing a higher intensity of the work-family conflict. The results will add knowledge of
the role of goal models in understanding people’s conflict management experience and

outcomes.

Whereas conflict between chronic goals can be tenacious, other conflict situations tend to
be relatively transient, such as making consumer choices (e.g., eat pizza vs. sushi, watch a
comedy vs. documentary; Laran & Janiszewski, 2009). In these situations, the awareness of goal
conflict may not always be harmful. In fact, because the awareness of conflict can be the
precursor for a person’s ability to integrate seemingly conflicting goals or ideas, conflict
awareness may facilitate the attainment of synergistic outcomes (Frederick et al., 2009).

A common example of these conflict situations is those that call for creativity. Creativity
is a key predictor of individual and organizational success (Anderson, Poto¢nik, & Zhou, 2014).
Cognitive research on creativity suggests that creativity can be hard to come by because
individuals are typically biased to ignore interconnections between ideas. For instance, workers

falsely place more emphasis on their initial ideas and fail to converge them with subsequent
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insights for a more creative product (e.g., Berg, 2014). Moreover, people tend to have
exaggerated perceptions of how different opposing ideas are (Thompson, 1990), lacking the
motivation to integrate seemingly unrelated ideas and missing out on creative solutions. By
increasing people’s awareness of the dynamic relations between conflicting ideas, | hypothesize
that network models may increase integrative thinking and hence creative performance.

In one of the studies presented later (Study 3), I manipulated goal models and tested
whether the use of a network model has a spill-over effect of creativity on tasks unrelated to the
domain of the goals. If network models induce creative thinking, the findings will not only
provide evidence for the importance of the goal model framework but also shed light on the

understanding and promotion of creativity.

Sequential Models

Finally, the third model (sequential model) highlights an organizing principle that is
silent in the previous two—time. Not surprisingly, time is another organizing principle
emphasized in many theories of self-regulation. Classic phase models of self-regulation
distinguish between deliberation (deciding what goal to pursue) and implementation (the act of
goal pursuit itself; see Gollwitzer, 1990). Strategies for pursuing dual goals can be concurrent or
sequential (i.e., one at a time; Laran, 2010; Orehek & Vazeou-Nieuwenhuis, 2013). Life-span
development models organize people’s life goals on a timeline (Heckhausen et al., 2010). These
models examine how goal regulation unfolds over time; one’s current location in the process
affects relevant concerns, attention, and emotion.

Time. The central idea of a sequential structure is the principle of time. Goals in
sequential models are arranged in chronological order or on a timeline, from one phase to

another. Because time is linear, sequential models tend to shape like a chain(s). Goals in a
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sequence are interdependent in that the completion of one goal leads to the initiation of another
goal. In other words, the pursuit of a goal depends on the completion of a prior goal or step. For
example, “to sleep early” can be viewed as a step prior to “going to the gym”, and “going to the
gym” can be viewed as a step prior to “attaining good health.” In this example, not sleeping early
enough (i.e., not fulfilling the prerequisite goal) implies an inability to attain the subsequent goal
(e.g., insufficient energy to go to the gym). Therefore, concerns about the progress or timing of
these chains are particularly salient in sequential models.

Proposed implication and hypotheses. By making salient the passage of time, | propose
that a sequential model may increase people’s sensitivity to goal progress. Goal progress is
defined by how well and how quickly people are closing the gap between the current state and
the desired end-state (Carver & Scheier, 1982; Johnson, Howe, & Chang, 2012). Goal progress
information has critical implications for self-regulation. A person’s progress to a goal provides
informational feedback about whether the person should continue to invest in (and withdraw
from) the goal (Carver & Scheier, 1982b; Earley, Northcraft, Lee, & Lituchy, 1990). It predicts
critical self-regulatory outcomes such as affect, motivation, and success in goal-pursuit (Carver
& Scheier, 1982; Johnson et al., 2012; Lord & Levy, 1994; Schmidt & DeShon, 2007).

Goal progress has been studied extensively and shows divergent effects on affect and
motivation depending on the situation (see Fitzsimons, Friesen, Orehek, & Kruglanski, 2009). In
single-goal settings where people are focused primarily on only one goal (among other present
goals), high goal progress is usually motivating. To explain: as long as progress is not high
enough to cause coasting (Carver, 2003), high progress induces positive affect and signals that
further effort into the goal is warranted; on the contrary, low goal progress induces negative

affect and signals that further effort into the goal might be futile (llies & Judge, 2005; Orehek,
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Bessarabova, Chen, & Kruglanski, 2011). Despite some research that has examined how
situations and framing effects can alter people’s sensitivity to goal progress in single-goal
settings (e.g., Huang, Jin, & Zhang, 2017; Koo & Fishbach, 2008), relatively little is known
about mindsets that can change people’s reaction to progress information. | propose that, by
highlighting the role of time, the sequential model may serve as a critical mindset that predicts
sensitivity to progress and have critical implications in progress-related self-regulatory contexts.

The use of a sequential model may have both upsides and downsides in single-goal
settings depending on how much progress a person has made. By increasing sensitivity to
progress, sequential models may amplify the (positive and negative) affective responses of goal
progress and influence goal motivation. When goal progress is high, a sequential model can be
beneficial as sensitivity to progress may increase proactivity toward pursuing the goal. In
contrast, when goal progress is low, a sequential model can be harmful as sensitivity to progress
may reduce proactivity toward pursuing the goal. The present research will test this hypothesis
(Study 4). Considering the nuance that extreme high progress can reduce effort as it reaches a
certain threshold that causes people to coast (Carver, 2003), the study will only examine the
effect of less extreme high progress. If it is true that sequential models moderate reactions to
progress information, the results will contribute to the progress literature by uncovering a new
antecedent of sensitivity to progress.

Further, beyond state-level differences in progress, another perspective to look at
progress is the degree to which an individual is sensitive to progress and movement in general
among other critical features of self-regulation. Regulatory mode theory posits that these
tendencies can be categorized as two distinct motivational functions: making critical evaluation

and comparisons (assessment mode) versus generating action and change (locomotion mode;
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Higgins, Kruglanski, & Pierro, 2003). Being in a locomotion (vs. assessment) mode increases
preference for change and state-to-state movement (Scholer, Eitam, Stadler, & Higgins, 2017),
encourages people to make progress (at the expense of making the right choice; Mannetti et al.,
2009), and enhances attraction toward straightforward means that lead to a single end-goal
(Orehek, Mauro, Kruglanski, & van der Bles, 2012). Given that people with different regulatory
modes focus on different information in self-regulation, it is critical to consider how ways to
increase (or sustain) their motivation and satisfaction may also differ (Orehek et al., 2012).
However, the extant literature is limited in offering what these strategies can be.

To this end, | propose that the way individuals understand their goal relations matter.
Specifically, because sequential models highlight the passage of time, they are more likely to fit
a locomotion (vs. assessment) mode in the pursuit of goals. Regulatory fit is a positive state that
happens when people’s regulatory orientation (e.g., locomotion, assessment) matches with their
manner of goal pursuit and sustain the regulatory orientation (Avnet & Higgins, 2003; Higgins,
2000, 2005). When there is fit, people tend to “feel right” about it and become more engaged in
the goal pursuit, typically resulting in a more positive goal-striving experience (Higgins, 2005).
Goal models could be a factor that influences people’s manner of goal pursuit, and therefore
affect their fit experience. Sequential models organize goals in a linear fashion and present goals
as consecutive steps from the beginning to the end. This structure may create a sense of
movement from one goal stage to another (compared to the other two models). Locomotors are
sensitive to movement and change in self-regulation (Higgins et al., 2003), and the use of a
sequential model may help sustain their orientation in the pursuit of goals. Some indirect
evidence supports this claim, arguing that people with a locomotion mode find value in a one-

and-only path to pursue a goal (vs. having alternative paths; Orehek et al., 2012), which
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resembles the signature property of a linear construction in a sequential model. In short,
sequential models seem to fit those who have a locomotion (vs. assessment) mode and may lead
to more positivity in their self-regulation experience. This fit hypothesis will also be tested in the
current work (Study 6), not only as an illustration of the implications of sequential models, but
also to provide new insights into promoting better goal-striving experience in ways that fit a

person’s regulatory mode.

Summary of the Goal Model Framework

In sum, synthesizing diverse scientific theories of goal structures (e.g., control theory,
spreading activation theory), three major organizing principles emerge. Hierarchical Models
highlight goals in terms of their relative importance, subsuming lower-order goals as actions in
service to personal identity or values; Network Models highlights relations among goals as
associations in a web or neural-network, revealing multiple and dynamic relations among goals;
Sequential Models arrange goals on a chronological or logical timeline, making salient the
concern of progress or timing. Because of their popularity in the literature, these principles may
also reflect the varying lay theories of goal structure people have in understanding the relations
among their goals. The potential implications of goal models for self-regulation are diverse and
critical and the current research will test some of these implications. Results will enrich the
literature by illuminating whether and how goal models have distinct impacts on self-regulation
experience and outcomes.

I will present a series of studies conducted to examine the goal model framework and its
implications for self-regulation. This empirical research serves three aims. First, it examines the
validity of the goal model framework to generate new knowledge for the understanding of lay

theories and goal structure. Second, it develops the methods that allow for the assessment and
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manipulation of goal models to facilitate the scientific study of lay theories of goal structure.
Third, it tests some of the proposed implications of the goal models to add new insights into

factors influencing our success (and failure) in self-regulation effectiveness.

Overview of Studies

Since no prior work has examined lay theories of goal models, Study 1 developed a novel
assessment method and tested various forms of construct validity (e.g., content validity,
divergent validity). Subsequently, Studies 2-7 explored specific implications of goal models (i.e.,
predictive validity). | conducted three pairs of studies, each testing hypothesized effect(s) related
to the tradeoffs of each goal model. Specifically, the studies investigated whether network
models are related to more salient chronic goal conflict (Study 2), yet also increase integrative
creativity (Study 3); whether sequential models amplify the motivational response to goal
progress (Study 4), and whether this depends on individual differences in regulatory mode
(Study 5); and whether hierarchical models lead people who believe strongly that the self is fixed
(vs. incremental) to be less satisfied (Study 6) and motivated (Study 7) in goal striving.

Study and sample details are summarized in Table 2. The studies were conducted
between 2014 to 2017. In studies conducted more recently (Studies 2, 3 and 5), | performed
power analyses before data collection to determine the target sample size. Estimates of a priori
power analyses and sensitivity power analyses (Faul, Erdfelder, Buchner, & Lang, 2009) are
reported in detail in Table 2. Moreover, no data analysis was conducted before data collection for
a given study was complete and all exclusion criteria in the study are reported. All self-created
measures, namely the goal model methods, are presented verbatim in the appendices. Together,
these studies provide a systematic examination of the goal model framework and its implications

across many self-regulation contexts.
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Table 2

A Summary of Study Details and Basic Sample Demographics

Study 1 Study 2 Study 3 Study 4 Study 5 Study 6 Study 7
Sample
N 141 100 94 245 191 139 217 942 200
(Sample A)  (Sample B) (Sample C)
Year 2014 2015 2014 2017 2017 2016 2017 2014 2016
Country Canada Hong Canada Australia, Canada Canada Canada Canada Canada
Kong Canada,
USA, UK
Source Psych Business Waterloo Prolific Psych Psych Psych Waterloo Psych
participant  participant ~ campus Academic participant participant participant campus participant
pool pool pool pool pool pool

Sample size and power  No a prior power analysis. The The The No a priori The No a prior No a prior
considerations? sample size was determined by a rule- minimum minimum power minimum power power

of-thumb of about 50 per group (i.e., sample size sample size analysis. The  sample size analysis. The analysis. The
150 in total) and the availability of was 250 was 159 sample size was 159 sample size sample size
participants in a semester. The target ~ for .95 for .80 was a result for .80 was a result was a result
sample size was doubled given the statistical statistical of the statistical of the of the
uncertainty of the actual size of the power to power to availability power to availability availability
effect. detect a detect a of detect a of of

medium- medium- participants medium- participants participants

sized effect. |  sized effect. | inasemester. sized effect. | intwo ina

aimed to aimed to aimed to months. semester.

recruit 300. recruit 200. recruit 200.

Sensitivity: The A small-to-medium effect (n,?=.03) A small-to- A small-to- A medium A small-to- A medium- A small-to-
smallest detectable medium medium effect (1> medium to-large medium
effect size © effect (np? effect (np? =.07) effect (np? effect (n,? effect (n,?

=.03) =.05) =.05) =.08) =.04)
Design
Target goal model of All Network Network Sequential Sequential ~ Hierarchical ~ Hierarchical
study

Goal model method Assessment Assessment  Manipulation  Manipulation  Assessment Assessment  Manipulation
Focal outcome(s) Validity measures Work-family  Integrative & Academic Self-esteem Self-esteem Academic

conflict divergent motivation & life & life motivation

creativity satisfaction satisfaction
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Relevant Tables 2-6, Figures 1-2 Table 7, Tables 8-9,  Tables 10-11, Table 12, Table 13, Table 14,

table(s)/figure(s) Figure 3 Figures 4-6 Figure 7 Figure 8-9 Figure 10-11 Figure 12
Basic demographics
Age median 19 19 21 37 19 19 21 21 19
% Female 80 53 58 47 72 74 78 58 82
Race
% White 53 6 35 87 35 39 35 35 39
% Black 1 0 1 3 4 1 5 1 1
% Asian 37 94 60 7 48 46 49 60 49
% Middle Eastern 6 0 0 0 3 3 0 3
% Hispanic 3 0 2 3 1 1 1 2 1
% Other 0 0 2 0 10 10 7 2

Note. 2Same sample as Study 1 Sample C. PAll power analyses used the standard .05 alpha error probability and the medium effect-size value of n,?>= .06.
¢Sensitivity analysis reports the smallest significant effect size the given sample size can detect (Faul et al., 2009). All sensitivity analyses used the
standard .80 power and .05 alpha error probability (two-tailed).
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Study 1: Validity of the Goal Model Framework and Its Assessment

Study 1 was conducted to validate a new method to assess goal models. | borrowed
techniques from concept-mapping (e.g., to develop a goal model assessment task. In the task,
participants freely created a concept map of their goals to represent their goal model. Afterward,
participants were presented the prototype(s) and description of the three proposed models. They
rated how similar their model was to each proposed goal model and identified the goal model
that had the closest fit with the drawing of their goal model. For clarity, I will refer to
participants’ goal model drawing as their ‘goal map,” whereas | will refer to the three proposed
goal models as goal models.

Using this self-report categorization method has its advantages. Since participants vary in
their visualization skills, their drawn models might not make all goal-structure relevant
information accessible. Hence, participants should have a deeper insight into their goal map and
a more accurate assessment of their own model. This self-identification method is not uncommon
in social sciences and is often preferred especially when the assessment of a construct requires
deep and personal insights (e.g., adult attachment scale; N. L. Collins & Read, 1990). The
validity of this method was put to the test.

| conducted several analyses to test the validity of the goal model assessment method.
They included tests of discriminant validity, content validity, convergent validity, and objectivity
or intersubjective agreement. Results of these validity tests not only generate evidence for the
utility of the goal model assessment method, but also for goal models as a theoretical framework
if the ways individuals spontaneously organized their goals indeed fit onto the proposed three

goal models. The specific aim of each analysis is explained as follows.
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Discriminant validity concerns the measurement’s ability to differentiate concepts that
are independent (D. T. Campbell & Fiske, 1959). In the current research, it would be informative
to know whether participants’ responses can empirically separate the three goals models.
Discriminant validity would be high if participants view their goal model to be uniquely similar
to one of the three proposed goal models; discriminant validity would be low if participants view
their goal model to be equally (dis)similar to all goal models. To test discriminant validity, I
included items measuring participants’ perception of the similarity between their goal map and
the prototype of the proposed models.

Content validity concerns whether the three types of goal model covered most, if not all,
variations in how participants represented their goal structures (Haynes, Richard, & Kubany,
1995). If content validity is high, participants should rate their goal model to be highly similar to
(at least) one of the goal model prototypes, and if content validity is low, participants should rate
their goal model not to be similar to any of the goal model prototypes. Participants’ self-report
perception of the similarity between their goal map and the prototype of the proposed models
allows the test of content validity.

Convergent validity refers to the degree to which the focal measurement is associated
with other operationalizations that are theoretically similar (D. T. Campbell & Fiske, 1959).
Given the novelty of the goal model framework, not surprisingly there were no similar measures
in the literature that were developed to directly identify structural differences of goal models.
However, building on graph theory and the sociological study of structural differences of a social
network, | developed indices based on social network indices (Borgatti, Mehra, Brass, &
Labianca, 2009) that could operationalize properties of specific structures of goals and used them

to test convergent validity of goal models.
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Last, to empirically address the validity of the self-report nature of the assessment
method, | examined the extent to which participants’ self-report ratings aligned with third
parties’ ratings (e.g., Dunning, Heath, & Suls, 2004), which can broadly be called objectivity.
Typically, objectivity suffers in self-report measures of socially desirable characteristics, such as
perspective taking and wise reasoning (Brienza, Kung, Santos, Bobocel, & Grossmann, 2017).
Though there was no apparent reason to expect any of the three proposed goal models to be
particularly socially desirable (c.f. Duckworth, 2016), whether people can report their goal
models rather objectively is an empirical question. To test this question, | recruited coders to
independently assess participants’ goal models. If objectivity is high, the coders’ ratings and the

participants’ own rating of their goal models will be highly consistent.

Method

Power, participants, and design. As a proof-of-concept study, statistical power and
generalizability are especially critical. To this end, several steps were taken in the study design to
increase sample size and sample diversity. To increase the cultural and academic diversity of the
study sample, | recruited participants through three sources. The first sub-sample (Sample A; n =
144) was recruited through the University of Waterloo Psychology Participant Pool, where
participants completed the study for one course credit. The second sub-sample consisted of
business undergraduates (Sample B; n = 103) recruited through the Hong Kong University of
Science and Technology Management Studies Participant Pool. This sample has mostly Hong
Kong Chinese, and they participated in the study for one course credit. The last sub-sample was
recruited at booths set up at the University of Waterloo libraries and student centers (Sample C; n
= 100), and participants received a snack bar and entered into a draw for 50-dollar cash prizes as

the remuneration of their participation (see Table 2 for details of sample demographics). The
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three sub-samples are collapsed for the main analyses, totaling 347 participants. Among them, 12
did not complete the study or had missing data, resulting in a final sample of 335 for analysis.

In the study, participants completed two separate paper-and-pencil survey booklets. One
booklet comprised the goal model assessment task, in which participants drew a model to
represent the relations among their goals. The other booklet contained a battery of individual
differences measures, including exploratory individual differences measures? and demographic
questions. To avoid order effects, participants completed one booklet at a time, and the order of
the booklets and the order of scales inside the personality booklet were counterbalanced. Survey
order did not affect the patterns of results.

Goal model assessment. In this task, participants first thought about their goals in life,

and were given a black color pen to visualize their goals:

“In the space below, please think about your goals in life, and create a diagram or concept

map to organize and present your goals visually. Please label all elements of your

map/diagram/figure.”

After drawing their goal map, they were presented three goal model prototypes with
descriptions, as shown in Figure 1. They were asked to read all the descriptions and then identify

how similar each of the models were to the participants’ goal map.

2 In the current and following studies, | included various types of personality (e.g., Big Five) and thinking style
measures. Details are presented in full in Appendix J (and online as well for the preregistered studies). Because
these measures were not the main focus of the study and did not affect the main finding presented, results of these
measures are not reported in text for parsimony.
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Figure 1. Goal Model Prototypes and Their Descriptions in Goal Model Assessment.

Similarity rating toward goal model prototypes. To assess the similarity of participants’
goal map to each type of goal model, participants responded to the question, “How much do you
think each of the examples is similar to your own view of goals?” For each model prototype,
they rated similarity on a scale from 1 (Not at all similar) to 7 (Extremely similar). The order
was fixed for all participants: they first rated hierarchical, then network, and last sequential. The
variation in these similarity ratings was used to examine whether laypeople could differentiate
the three models and to test how much the conceptualization of the models overlap with each
other (i.e., discriminant validity).

Self-categorization of goal models. Afterward, participants self-identified their goal
model by ranking the three models from “1 — the closest fit” to the “3 — the least close fit.”
Participants’ choice of the most closely fitting model was used as the categorization of
participants’ goal model (see Appendix A for full instructions).

Indication of goal relations. To measure participants’ goal relations, participants were

instructed to use different color pens to make indications on their goal map. Critically, they were
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told not to add or erase any goals already on the goal map, and only make indications of the goal
relations. Specifically, they used a blue and red pen to indicate the valence of any existing
relations among their goals. They were told to use a “+” sign to indicate cases where the pursuit
of a given goal facilitates/helps the pursuit of the associated goal; to use a “-” sign to indicate
cases where the pursuit of a given goal hinders/excludes the pursuit of the associated goal.

Transforming goal maps into numerical matrices. To analyze goal relations
quantitatively, I borrowed graph theory methods and transformed information on the goal maps
into numerical matrices (Hanneman & Riddle, 2005). | trained 8 coders to do the transformation
in Excel. In brief, the coders used goal names as the header column and header row of a matrix,
and then recorded the relations in the cell between each pair of the goals (see full instructions in
Appendix B). To minimize error, | randomly assigned each goal map to two coders and
compared their matrices (inter-rater reliability: rs > .94).% Discrepancies were resolved through
discussion and the final revised matrices were used in the analysis. These matrices were used to
calculate goal model indices that represent variations in proposed goal structural properties and
test convergent validity (see details in the result section).

Goal importance. To explore whether there were robust differences in single goal
properties across goal models, | included an item measuring goal importance in the survey. Goal
importance captures many vital goal content properties, such as goal commitment (Talevich,
Read, & Walsh, 2014) and abstractness (Vallacher & Wegner, 1987). For each of the goals on
the goal map, participants answered the question of ‘How important is each goal to you at this

point in your life?”” from 1 (Not at all important) to 11 (Very important).

%] calculated a basic network density score (i.e., number of relations divided by the maximum possible number of
relations) for each coder’s matrix (Hanneman & Riddle, 2005). The degree of deviation from a perfect positive
correlation (i.e., 1.00) represents the level of inconsistency in coding.
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Task Experience. Last, to understand participants’ subjective experience in the goal
model assessment task, at the end of the survey I included several Likert-scale items. They
measured the extent to which participants felt the task was simple (from 1 = Notatall to 5 =
Very simple), felt the task was strange (from 1 = Not at all to 5 = Extremely), and how well they
felt their goal map represented how they see their goals (from 1 = Not at all to 5 = Extremely
representative).

Results and Discussion

Descriptive analyses. In the total sample, thirty-eight (11%) participants categorized
their goal map as a hierarchical model, one hundred and thirty-five had a network model (40%),
and one hundred and sixty-six had a sequential model (49%). Sample diagrams from participants
are presented in Appendix C.

This overall distribution of goal models was consistent across national samples: the
distribution did not differ across the Canadian (Samples A & C) and Hong Kong samples
(Sample B), ¥% (2) = .34, p = .845. Moreover, there was no significant difference in the
distribution across gender, ¥?(2) = 3.00, p = .223, age, ¥* (2) = 3.46, p = .177, race, y> (12) =
11.57, p = 481, and program major, ¥ (14) = 17.74, p = .219. Interestingly, there was a trend
that older participants tended to have a hierarchical model, B = .08, SE = .05, Wald(1) = 2.52,
Exp(B) = 1.08, p = .113, perhaps due to their great integration of goals and clarity of self-concept
(J. D. Campbell et al., 1996). This is a pattern that would need to be re-examined in a sample of a
wider age range.

Participants thought the goal model assessment task was moderately simple (M = 3.36,
SD = 1.12), not particularly strange (M = 2.42, SD = 1.09), and their goal map adequately

represented their goals (M = 3.35, SD =.97). These ratings did not differ as a function of
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participants self-categorized goal models, ps > .264. These descriptives suggest that, from the
participants’ perspective, the task seemed to be viable and useful for assessing their goal models.

Discriminant validity (among the goal models). To test discriminant validity, |
examined ratings of similarity toward the goal model prototypes (within-subjects: hierarchical,
network, sequential) as a function of participants’ self-categorized goal model (between-subjects:
hierarchical, network, sequential). Because of the mixed design, | conducted a mixed-model
ANOVA. Results showed a significant interaction, F(4, 666) = 123.39, p < .001, np? = .43,
suggesting that the pattern of similarity ratings differed as a function of participants’ self-
categorized goal model.

To unpack the result, | created three dummy variables and each contrasted one goal
model with the other two (e.g., Hierarchical Model: hierarchical = 1, network = 0, sequential =
0). For each dependent variable, | conducted three separate t-tests, using one goal model dummy
variable at a time. This analytic strategy allows the test of a target goal model effect, in
comparison to the two other models. These contrasts were used because they were conceptually
straightforward and they matched closely with my predictions (i.e., testing how the use of one

model differed from the other two).* Results of the t-tests are reported in Table 3.

4 Alternatively, one could use multiple dummy-coding or effects-coding in multiple regression to look at how a goal
model differ from one other specific goal model or from the grand mean, respectively. The use of these alternative
analytical strategies yielded similar patterns of results and the same interpretations of the findings.
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Table 3
Independent t-tests: A Goal Model (vs. Other Two) Predicting Similarity toward Each Goal
Model Prototype (Study 1)

DV Predictor M SD B SE t p 95%Cl  mnp?
Hierarchical 1.Hierarchical 5.97 1.08 265" .27 979 <001 [2.12,3.18] .22

1
Prototype 2 Network 395 158 -92™ 19 -480 <001 [-1.30,-55] .07
3. Sequential 400 168 -18 19 -92 .358 [-.56, .20] <.01
Network 1. Hierarchical 3.07 151 -73° 31 -234 .020 [-1.35,-12] .02
Prototype 5 Network 596 120 225" .16 13.86 <001 [1.93,2.57] .37
3
1
2

. Sequential 360 1.82 -1.87" .17 -10.88 <.001 [-2.20,-1.53] .26
. Hierarchical 353 169 -1.06™ .34 -3.11 .002 [-1.74,-39] .03
. Network 362 1.62 -2.23" .19 -11.84 <.001 [-2.60,-1.86] .30

3. Sequential 623 131 256" .17 15.18 <001 [2.23,2.90] .41

Note. N = 335: 38 hierarchical (11%), 135 network (40%), and 166 sequential (49%). For each dependent
variable, three separate t-tests were conducted, each testing the contrast of one goal model: Hierarchical
contrast (hierarchical vs. network and sequential); Network contrast (network vs. hierarchical and
sequential); Sequential (sequential vs. hierarchical and network). Individual tests are numbered
separately. * p <.05; ** p <.01; *** p <.001.

Sequential
Prototype

As evident in Figure 2, participants who adopted a hierarchical model viewed their goal
map to be highly similar to the hierarchical model prototype, and less similar to the network or
sequential model prototypes. Likewise, participants who adopted a network model viewed their
goal map to be highly similar to the network model prototype, and less similar to the hierarchical
or sequential model prototypes. Last, participants who adopted a sequential model viewed their
goal map to be highly similar to the sequential model prototype, less similar to the network
model prototype, and equally similar to the hierarchical prototype (compared to the average
across those who used a hierarchical or network model). These results provided evidence for the

discriminant validity of all three goal models.
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Figure 2. The Similarity Rating (toward each Goal Model Prototype; scale from 1 = Not at all
similar to 7 = Extremely similar) as a Function of Goal Models (Study 1).

Content validity. Content validity concerns the coverage of a construct. To show content
validity, participants’ goal model should be highly similar to at least one of the goal model
prototypes. Therefore, it is informative to analyze the pattern of participants’ highest similarity
rating—the highest similarity score a participant gave to any of the three goal models. For
instance, if a participant rated a 7 (out of 7) for the similarity between his or her goal map to the
hierarchical model, a 5 for the network model, and a 3 for the sequential model, the participant’s
highest similarity score would be 7 (i.e., Extremely similar)—content validity is high. In contrast,
if a participant rated a 1 between his or her goal map to the hierarchical model, a 1 for the

network model, and a 1 for the sequential model, the participant’s highest similarity score would
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be 1 (i.e., Not at all similar). This would mean that none of the proposed goal models fit the way
the participant viewed his or her own goal model—content validity is low.

Statistics of participants’ highest similarity scores showed a median of 7 (the highest
point of the scale) and a mean of 6.34 (SD = .82). A one-sample t-test showed that the mean
value significantly differed from the mid-point (i.e., 4.00) of the scale, t = 52.18, p <.001,
95%CI[2.25, 2.42]. Results suggested that the three goal models captured many variations of
participants’ goal models, demonstrating high content validity of the goal model framework.

Convergent validity. | developed indices based on social network indices to test
convergent validity of goal models. Social network indices are useful descriptive measures of the
variation in social structures (Borgatti et al., 2009). In social network analyses, people serve as
nodes and the relations between people serve as ties. The basic property of a social structure is its
size, measured by the number of nodes in the structure. Further, people form positive and
negative relations with people. Therefore, another property that is of interest would be the
average number of positive and negative ties per goal in the structure; some called similar
concepts the ‘ambiance’ of the social network (Chua, 2013; Emmons & King, 1988).

Social structures also differ regarding how cohesive they are. Some structures are
centralized to a single or few people (who usually control the resources, e.g., leaders), like a
hierarchical organization. The degree to which a structure resembles a hierarchy is measured by
an index called centralization (Freeman, 1978; i.e., the degree to which the structure revolves
around a small number of nodes). Some social networks are less centralized and have many
nodes that have a lot of connections. This represents a high-density network, which can be
measured with the h-index (i.e., the maximum number of nodes that have at least the same

number of ties; Hirsch, 2005). Last, some social networks may form a chain of connections
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where one person connects to another, and there is little overlap in relations. As this social
structure can be easily broken when few of the relations are dissolved, the degree to which a
structure resembles a chain is captured by an index called connectivity (i.e., the minimum
number of nodes, or ties, that must be removed to leave a disconnected network; White &
Harary, 2001).

Goal model indices. Measurements of the structural variations in social networks are
applicable in the study of properties of goal structures. This is because the basic graph theory
assumptions of the existence of nodes and ties apply to goals as well. In a multiple-goal space,
goals serve as nodes and the relations between goals serve as ties. Translating indices of social
structures into goal structures, | created a set of goal model indices that measure the properties of

goal structures (see Table 4).
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Table 4

Goal Model Indices: The Conceptualization and Operationalization (Convergent Validity)

Goal Model Index

Original
Network Index

Calculation

Key Reference(s)

Goal space

Goal facilitative
ambiance

Goal conflict
ambiance

Goal centralization

Goal
interconnectedness

Goal
disconnectivity

Network size

Social facilitative
ambiance

Social conflict
ambiance

Centralization (of
degree)

H-index

Disconnectivity

Number of nodes in the structure

Average number of facilitative
(positive) ties per node

Average number of inhibitory
(negative) ties per node

Degree to which a network
revolves around a single or few
nodes

n

= QL6 = GMOD/N - DN - 2)
i=1

The maximum number of nodes
that each has at least the same
number of ties

One minus the proportion of
nodes that must be removed to
disconnect the remaining structure

Borgatti, Everett,
& Johnson, 2013
Chua, 2013;
Emmons & King,
1988

Chua, 2013;
Emmons & King,
1988

Freeman, 1978

Hirsch, 2005

Borgatti, Everett,
& Freeman, 2002;
White & Harary,
2001

Note. Cp(n*) = the highest number of ties of any node in the structure (i.e., highest degree centrality);
Cp (i) = the number of ties of a node; N = number of nodes in the structure. Ties were undirected.

The number of goals within a goal model serves as the measure of the size of a goal

space. The average number of facilitative and inhibitory ties per goal signifies the ambiance

within which a goal operates, and hence can be a measure of goal facilitative and conflict

ambiance. Theoretically, because a network model stimulates the thinking of multiple and

dynamic goal relations, it should reveal more relations. Particularly, it should reveal more

negative relations, relative to the other goal models, a hypothesis that will be tested.

Moreover, borrowing social network cohesion measures, goal centralization is the degree

to which a goal model revolves around a single or few nodes (Freeman, 1978), which can be an

alternative operationalization of a hierarchical goal model; the h-index that measures density of a
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structure can represent the level of ‘goal interconnectedness’ (Austin & Vancouver, 1996),
which can be an alternative operationalization of a network model. Last, disconnectivity captures
the degree to which a structure can be easily broken apart. Because structures resembling a chain
require the removal of few nodes or ties to break the remaining structure apart, the
disconnectivity score can be an operationalization of a sequential model.

Based on the numerical matrix created from the participant’s goal map, | calculated the
indices using Excel and the social network analytic software UCINET (Borgatti et al., 2002). |
used the valenced matrix in the calculation of goal facilitative ambiance and conflict ambiance,
and the unvalanced matrix (i.e., treating positive and negative relations equally, as “1”) in the
calculation of other indices. Both were undirected. Using the goal model indices, | examined the
convergent validity of the goal model assessment method. If convergent validity is high,
participants’ self-categorized goal model should predict its alternative operationalization
calculated in goal model indices (e.g., adopting a network model is associated with a higher

score of goal conflict ambiance). Descriptives and intercorrelations of these indices are reported

in Table 5.
Table 5
Descriptives and Intercorrelations of Goal Model Indices
Index M SD 1 2 3 4 5 6
1. Goal Space 754  3.46
2. Goal Importance 8.75 1.34 -.08
3. Facilitative ambience .96 85  -247 07
4. Conflict ambience .09 16 -11°" .04
5. Centralization .36 28 -.08 .03 -13° -13
6. Interconnectedness 218 117 217 -.06 367 .01 -13"
7. Disconnectivity .38 33 .04 -01  -08 2377 =227 -50™

Note. N = 335. * p < .05; ** p <.01; *** p < .001.
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To test convergent validity, | conducted t-tests to examine the differences in the goal

model indices as a function of goal models. Table 6 summarizes the full results.

Table 6
Independent t-tests: Goal Models Predicting Goal Model Indices (Study 1)
DV Predictor M SD B SE t p 95%CIl  np?
Goal space 1. Hierarchical 755 340 -06 .59 -10 .923 [7.22,8.00] <.01
2. Network 787 338 51 .38 133 .185 [-.24,1.26] .01
3. Sequential 727 354 -46 37 -1.24 216 [-1.20,.27] <.01
Goal importance 1. Hierarchical 8.77 149 .02 .23 09 926 [-43,.48] <.01
2. Network 864 125 -18 .15 -1.18 .239 [-47,.12] <.01
3. Sequential 883 138 .16 .15 110 .274 [-13,.45] <.01
Facilitative ambience 1. Hierarchical 1.01 .77 .05 15 31 755 [-.24,.33] <.01
2. Network 97 91 .00 .10 04 972 [-.18,.19] <.01
3. Sequential 94 82 -02 .09 -23 816 [-21,.16] <.01
Conflict ambience 1. Hierarchical .05 .12 -04 .03 -135 .180 [.01,.20] .01
2. Network 11 .18 .03 .02 180 .073 [.00,.07] .01
3. Sequential 08 .16 -02 .02 -89 .372 [-.05,.02] <.01
Centralization 1. Hierarchical .45 .32 107 .05 209 .037 [.01,.20] .01
2. Network 41 .30 08" .03 246 .014 [.02,.14] .02
3. Sequential 30 24 -127 03 -3.80 <.001 [-.17,-.06] .04
Interconnectedness 1. Hierarchical 205 96 -18 .20 -89 375 [-57,.22] <.01
2. Network 250 127 53" 13 4.15 <.001 [.28,.78] .05
3. Sequential 195 1.07 -43" .13 -346 .001 [-68,-19] .04
Disconnectivity 1. Hierarchical .39 .34 01 .06 25 799 [-.10,.13] <.01
2. Network 30 .34 -14™ 04 -3.84 <.001 [-21,-07] .04

3.Sequential .44 .30 13" 04 358 <.001 [.06,.20] .04

Note. N = 335. T-tests were conducted with one dummy variable (goal model) at a time (e.g.,
Hierarchical: hierarchical = 1, network = 0, sequential = 0). For each dependent variable, individual tests
are numbered separately.
*p<.05; ** p<.01; ***p<.001.

As expected, compared to the other two models, hierarchical models scored higher on
goal centralization, t = 2.09, p = .037, in which goals were likely to be subsumed by a single or a

few goals. Network models (vs. the other two models) had a marginally higher level of goal

conflict ambiance, t = 1.80, p =.073, a higher level of goal interconnectedness, t = 4.15, p
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<.001, and a lower level of disconnectivity, t = -3.84, p <.001. These suggested that network
models were more likely to show more negative relations and more connections between goals.
Sequential models (vs. the other two models) scored lower on centralization, t = -3.80, p <.001,
lower on interconnectedness, t = -3.46, p <.001, and higher on disconnectivity, t = 3.58, p
<.001, which indicates a more linear structure that is relatively easy to be broken apart.
Exploratory analyses controlling for average goal importance rating and goal space did not
change the pattern of the above results; this suggests that the observed findings were likely a
result of the way participants structured their goals, not the properties of single goals.

Overall, these findings suggest that the proposed goal models varied in their structural
properties, as illustrated in the form of goal model indices. They provide strong support for
convergent validity of the goal model assessment method and the proposed goal model
framework.

Objectivity. To test the degree of objectivity in self-categorizing goal models, | recruited
and trained two coders (who had no knowledge of participants’ own ratings) to assess each
participant’s goal map independently. The coders were first trained on the definitions of goal
models, and they were then presented with participants’ goal maps one at a time in a random
order. They rated on the same similarity scales that participants used in the survey and
categorized each goal map with its closest fit model.

After the coding was completed, | conducted inter-rater reliability analyses to calculate
scores of how consistent the ratings were among the participant and the two coders. First, kappa
reliability scores were calculated (Cohen, 1960; Light, 1971) to assess the degree to which the
participant and coders consistently categorized a goal map as the same goal model. The resulting

kappa score indicated a fair-to-good level of agreement, » = .49 (Fleiss, Levin, & Paik, 2003;
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Landis & Koch, 1977). Second, Cronbach’s alphas were calculated to evaluate the degree to
which the participant and coders’ similarity ratings of a goal map to each goal model were
consistent. These alpha scores indicated a high level of agreement, anhierarchical = .71, Onetwork = .84,
and asequential = .83. In sum, the results suggested that the self-report goal model assessment
converged on the third parties’ assessment, generating support for the objectivity in the use of
self-categorization to identify goal models.

Summary and implications. Altogether, results from the diverse validation analyses
showed that the newly developed goal model assessment task is a valid method to elicit a
visualization of people’s goals and assess their goal model. A goal map can be categorized as
one of the goal models as a self-report measure or by third-party evaluation. Importantly, the
variation in the structure of goal maps participants drew fit well under the proposed three goal
models: hierarchical, network, and sequential, with high discriminant validity among them. This
goal model framework also seemed to cover most typical variation in lay theories of goal model,
as suggested by the goal model assessment’s high content validity. Further, each model
converged on critical indicator(s) of its signature properties (convergent validity), providing
further evidence for the existence and systematic variation of the different goal models.

Having validated the goal model assessment method, the following studies aim to explore
the diverse implications of goal models (i.e., predictive validity). Each goal model highlights a
distinct organizing principle of goals, and | hypothesize that these differences have a nontrivial
impact on self-regulation as it creates trade-offs in self-regulatory effectiveness depending on the
situation. Specifically, goal models may differentially heighten the awareness of certain

characteristics in a self-regulatory context (e.g., sensitivity to goal conflict and goal progress

43



information) which may confer both costs and benefits. In the following, | designed three sets of

studies, each targeted to test some of the unique implications of goal models.

Study 2: Network Models and Workers’ Heightened Work-Family Conflict

The first set of studies (Studies 2 and 3) were designed to examine the implications of
network models for self-regulation, namely increasing tensions in chronic goal conflict and
increased creativity. Managing goal conflict is an immense challenge for most people. Goals
often conflict with one another, presenting trade-off scenarios where achieving one goal
frequently means sacrificing some other goal. While goal conflict is inevitable, people can vary
in the extent to which they are aware of it. This tendency, | propose, depends in part on how
people organize their goals.

Notably, network models highlight multiple relations among goals, emphasizing how
goals are related to one another with many possible pathways. Network models also highlight the
dynamic relations among goals, as they acknowledge the possibility that relations among two
goals can be positive or negative. This awareness of trade-offs can be a double-edged sword. |
hypothesize that, by increasing the awareness of multiple and dynamic relations among goals,
network models will exacerbate the tensions among goals that tend to be in chronic conflict (e.g.,
work-family goals, academic-social goals; Carlson, Kacmar, & Williams, 2000; Fishbach &
Dhar, 2005; Study 2). However, in some situations, the awareness of trade-offs is beneficial. For
instance, the awareness of trade-offs may help p