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In recent years, environmental sustainability has become a prominent issue.
Organizations have attempted to address this issue by utilizing a variety of
intervention strategies. Although some interventions have provided promising
results, some researchers have suggested that current intervention strategies are
perhaps not as effective as originally thought and lack a theoretical framework as
guidance (Unsworth, Dmitrieva, & Adriasola, 2013). Given this, the current
research attempts to address this from the promising but understudied perspective
of self-concordance as theorized in Unsworth et al.’s framework. More specifically,
this research examined the possibility of creating self-concordance, a construct
defined as an action or goal having value or interest (Sheldon & Elliot 1999),
toward environmental sustainability by providing feedback that links recycling
behavior to a higher order goal (health). Given the novel concept of building selfconcordance in order to achieve long-term behavioral changes and in an attempt to
address potential limitations in Study 1, a second study was conducted to target a
different behavior. Study 2 focused on creating self-concordance toward physical
activity. In these studies, participants in three conditions (identified, extrinsic, and
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both identified and extrinsic) were asked to record their recyclables (Study 1) or
steps (Study 2) twice a week for two weeks. The identified group received feedback
as it related to their health based on the amount of recyclables (Study 1) or steps
(Study 2) reported. The extrinsic group received chances to win $200 for every
recyclable (Study 1) or 1,000 steps (Study 2) reported. During the manipulation, it
was hypothesized that the identified group would have higher self-concordance
than the extrinsic group, but the extrinsic group would engage in the desired
behavior more than the identified group. After the manipulation was removed, it
was hypothesized that the identified group would continue to have higher selfconcordance than the extrinsic group, and the identified group would engage in the
desired behavior more than the extrinsic group. All participants were recruited via
Amazon’s Mechanical Turk. A total of 152 participants completed 5 or more
surveys for Study 1 and 170 participants completed 5 or more surveys for Study 2.
Repeated measures ANOVAs and one-way ANOVAs were used to test the
hypotheses. Results from both studies failed to support the hypotheses. Instead,
Study 1 found that participants exposed to both experimental conditions reported
significantly higher self-concordance than those only exposed to the extrinsic
condition. Study 1 also found that when controlling for baseline self-concordance,
the identified condition reported higher self-concordance than the extrinsic
condition after the manipulation had been removed. In addition, Study 2 found that
physical activity was significantly higher at measurement occasion 4 when
compared to measurement occasions 2 and 3. These findings indicate that further
iv

research on the utilization of self-concordance in behavioral interventions may be
warranted.
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General Introduction
The topic of environmental sustainability has increasingly become an area
of interest for researchers, politicians, industry, and the general public alike. As
research produces mounting evidence of the detrimental effects of global climate
change, more individuals are calling for change in governmental policies, industry
standards, and individual behaviors. As a result of this call to change, organizations
often feel pressure to move toward sustainable business practices that not only
satisfy government mandates but also exceed standards and provide a competitive
advantage. Organizational leaders are aware that in order to remain competitive in
their current market and create a positive public image they must deliver on the
triple bottom line—economic, social, and environmental performance (Elkington,
1998).
Given this growing demand for environmental sustainability and social
responsibility, it comes as no surprise that a variety of strategies have been utilized
when organizations implement change initiatives in this area. One way for an
organization to have a meaningful impact on their environmental performance is
through the actions of their employees. Organizations that motivate and instill
environmental sustainability practices in their employees can position themselves
to have a far reaching impact on more than their organization alone. If an
organization is successful in its initiative, its employees will likely go on to engage
in such practices even outside of their workplace and have a direct and lasting
impact on their local community. This provides an organization with a greater
1

competitive advantage as well as a greater return on investment. More specifically,
an organization can leverage the success of the program when marketing for
corporate social responsibility (Becker, 2013), attempting to attract quality job
candidates (Willness & Jones, 2013), or attempting to enhance employee
commitment and organizational citizenship behaviors (OCBs; Delmas & Pekovic,
2013).
Despite the need for and positive outcomes from the implementation of
such initiatives, the question that remains at the forefront for many organizational
leaders is how to successfully implement such a program. This can be especially
problematic for organizations that do not currently have a clear mission that
focuses on environmental sustainability and that now wish to adopt such policies
and/or implement initiatives of this nature. Despite the effort to improve the
organization’s outlook on environmental sustainability, it is likely not enough to
simply alter a mission statement and competency model to incorporate
environmental sustainability practices. These actions may often not be sufficient
because a number of employees may not share in the new vision especially if the
organization does not have a strong culture with employee buy-in.
An organization may fail to see employees embrace such an initiative if
environmental sustainability was never emphasized as a central concept to the
culture of the organization when an employee was initially on-boarded. This can be
explained through Schnieder’s (1987) Attraction-Selection-Attrition (ASA) model.
This model explains that one can assume that like-minded individuals are drawn to
2

organizations that represent values similar to their own values (attraction), and that
organizations similarly select those individuals as employees due to the belief that
they will uphold the organization’s mission, culture, and values (selection). Those
who do not find a good fit between themselves and the organization will likely
leave (attrition) and find employment elsewhere. Therefore, the ASA model
provides evidence that an organizational leader should not expect total buy-in or
permanent behavioral changes from current employees if the organization
incorporates a new value into their culture such as environmental sustainability. A
current employee may care very little about environmental issues, feel that he/she
cannot truly make a real impact, or not believe that global climate change is a result
of anthropogenic sources. For these reasons, it may not be enough to simply amend
a current mission statement or competency model in hopes of producing
measurable and permanent changes in employee behavior.
Instead, it may be better for an organization to approach such a challenge
with a more holistic approach. That is, while organizations may change their
mission statements and/or competency models in an attempt to influence their
organizational culture, they should also design and implement interventions that
target and motivate long term behavioral changes in employees. Previous
researchers have proposed that in order to achieve long term behavioral changes, an
intervention must (1) induce new attitudes and behaviors and (2) develop internal
support for the new behaviors (Werner, 2013). Much of what is written about
developing new attitudes and behaviors suggests that persuasion (Wood, 2000) and
3

social pressure (Salancik & Pfeffer, 1978) may be the best strategies to utilize.
When considering persuasion, it would seem that individuals who are open to the
ideas and behaviors that the intervention is targeting would likely benefit the most
since they can be more readily influenced. Similarly, if one’s coworkers buy in to
the intervention, an individual is more likely to adopt the behaviors and attitudes of
their peers. Despite this, these approaches can be problematic for several reasons.
Persuasion and social pressure can be less effective strategies for some
because their personal beliefs and social structure may not be conducive to such
approaches. For example, if the target audience is not in a position to be persuaded
due to their personal beliefs and if the beliefs and behaviors of their social structure
do not align with the intervention, then it is unlikely that these mechanism will be
useful strategies in producing long term behavioral and attitudinal changes. Given
this, a key problem lies in determining how to design and implement an
intervention that will target these types of individuals.
Those who are not ready to internalize the messages and behaviors of an
intervention are likely to be the largest threat to the success of the initiative.
Therefore, interventions should be developed to target all individuals including
those who are the most resistant to the desired end behavior of the intervention.
Thus, the purpose of this research is to examine a different approach that focuses
on the notion of self-concordance. This approach will focus on a strategy designed
to engage all individuals regardless of their openness to the initiative. More
specifically, Study 1 focuses on encouraging green behaviors such as recycling
4

through the development of self-concordance. In addition to Study 1, a second
study was also conducted to further expand the examination of using selfconcordance as an intervention tool to bring about long-term behavioral change.
Study 2 focuses on encouraging physical activity through the development of selfconcordance. By focusing on a different behavioral goal, Study 2 attempts to
address some of the methodological limitations associated with Study 1 and
potentially build a stronger case for the role of self-concordance in interventions by
demonstrating greater generalizability into other behavioral domains.
In particular, as discussed in more detail later, this paper proposes that in
order to motivate individuals to engage in desirable behaviors over time, selfconcordance, or an individual’s personal interest or desire to engage in such
behaviors, must be developed. However, little is known about developing selfconcordance, as how self-concordance can be created or influenced has yet to be
researched. Thus, the first study addresses this issue by focusing on creating selfconcordance by linking green behavioral goals to higher order goals. The second
study also addresses this issue by focusing on creating self-concordance by linking
physical activity goals to higher order goals. That is, this research argues that by
embedding environmental sustainability goals and physical activity goals into
individuals’ preexisting goal hierarchy, specifically by connecting a green goal and
physical activity goal to a higher order goal and demonstrating that connection,
self-concordance will be developed over time. Once self-concordance is developed,
an individual will be more likely to persist in the behavior because there is a clear
5

connection between the higher order goal, which he/she is always pursuing, and the
green or physical activity behavioral goal, which provides him/her with the means
to help obtain the higher order goal.
The following sections of this paper will first describe environmental
sustainability and its evolution in the context of industrial and organizational
research and practice. Then, an in-depth discussion of goals and goal relevant
theories will be presented. After that, a brief introduction to the concept of selfconcordance will be provided. Finally, the literature review will conclude with a
thorough integration of all topics previously highlighted. This final section will
combine the topics to develop hypotheses for Study 1. Then the methodology,
results, and discussion of Study 1 will be presented. After Study 1, a brief
introduction and literature review is provided for Study 2 that focuses on potential
limitations of Study 1 and provides the rationale for expanding self-concordance
research to other behavioral outcomes in an attempt to better understand the
application of this construct in behavioral interventions. Then the methodology,
results, and discussion of Study 2 is presented. Finally, a general discussion of both
studies with a review of limitations and recommendations for future research is
presented.
Environmental Sustainability
It has been almost 30 years since the World Commission on Environment
and Development disbanded. The commission was created by the United Nations to
address the depletion of natural resources and the declining state of the
6

environment. Their primary objective was to encourage nations to establish
cooperative working relationships in order to move toward sustainable
development. At the cessation of the commission, the end product that emerged is
commonly known today as the Brundtland Report (United Nations, 1987). It is
within this report that the term sustainable development was both coined and given
meaning. The authors of the Brundtland Report state that the purpose of sustainable
development is to “…ensure that it meets the needs of the present without
compromising the ability of future generations to meet their own needs (p. 15).”
Through the World Commission on Environment and Development and the
publication of the Brundtland Report, it became clear that sustainability and the
state of the natural environmental was a responsibility to be shared by the world
community, and that responsibility rested primarily on the shoulders of our nation’s
leaders. They were expected to lead the way toward sustainability through policy
change and informed decision making. Despite the efforts of the commission,
addressing sustainability proved to be far more complex than anticipated. World
leaders struggled to understand what was meant by sustainability and how it
impacted their nation state specifically (Goodland, 1995).
In Goodland’s (1995) article, the author primarily focused on highlighting
the difference between social, economic, and environmental sustainability—with
the greatest emphasis on the latter. The author sought to make these distinctions as
they capture what is meant by sustainable development. Additionally, addressing
this would help to better clarify some of the complex issues discussed within the
7

Brundtland Report that have caused confusion since its publication. Social
sustainability is defined by Goodland as the maintenance of civil order and
systematic participation on behalf of the community. Economic sustainability is
thought of as maintaining capital, which traditionally translates into money;
however, there are other forms of capital that one should consider such as natural
capital. Lastly, environmental sustainability is defined as the maintenance of life
support systems. Based on this understanding, there are clear linkages between
social and economic sustainability and environmental sustainability.
Despite the need to create clear distinctions among these concepts,
Goodland’s paper primarily focused on environmental sustainability and its
interrelatedness with social and economic sustainability. Goodland details that the
linkage between social and environmental sustainability are evident in that social
sustainability is hinged on the success of environmental sustainability. Without
environmental sustainability, the conditions do not allow for social sustainability to
occur. The perhaps more obvious linkage occurs between economic and
environmental sustainability. As previously mentioned, economic sustainability
goes beyond maintaining capital or money; the maintenance and consumption of
the natural environment should also be of concern. This concept is closely aligned
with environmental sustainability in that “environmental sustainability needs
sustainable production and sustainable consumption” (Goodland, 1995, p. 3).
When addressing the question of what should be sustained, Goodland
(1995) claims that “environmental sustainability seeks to sustain global life-support
8

systems indefinitely” (p. 6). What is meant by this is that a balance should be
achieved in the relationship between production—or sources such as food, air, and
water—and consumption. Failure to maintain this balance or overuse of a source
threatens both the ecosystem and human life. Seeing that the survival of human life
is at the core of environmental sustainability, actively maintaining natural capital
should be a common goal for governments, organizations, and individuals alike.
Pro-environmental Behaviors versus Employee Green Behaviors
Since its inception, environmental sustainability has primarily been defined
as a macro-level concept. More recently, after a clear definition for environmental
sustainability was established, researchers began to apply environmental
sustainability to more granular levels such as organizations and the individuals
within those organizations. However, before environmental sustainability could be
adequately researched at these levels, clarification was needed on both the
application and classification of such behaviors.
Early on, it was thought that environmental actions within an organization
should be classified as organizational citizenship behaviors (Boiral, 2009).
Organizational citizenship behaviors or OCBs were first recognized by Organ
(1990) as an integral component of an employee’s behavioral work spectrum.
OCBs are identified as unique behaviors that contribute to an organization’s overall
well-being, are performed by individuals within the organization, and are not
formerly recognized or rewarded. For example, an individual may elect to help a
teammate on a project with a task that had been assigned to the teammate. This
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means that the employee willingly chooses to work on an additional task that is not
their personal responsibility. In this example, helping a teammate with their task
work is not included in the employee’s list of job responsibilities, and the helping
behavior will not be considered during the formal performance appraisal. Despite
the lack of formal recognition and appraisal, research suggests that many
employees are still likely to engage in such behaviors.
Despite Boiral’s (2009) attempts to classify green behaviors as OCBs, the
concept failed to gain any real traction in the Industrial/Organizational (I/O)
literature. This could be due to the fact that some researchers and practitioners
would prefer for green behaviors to be formally recognized and rewarded within a
formal performance appraisal system and not be considered as extra-role behaviors
(Ones & Dilchert, 2012). Another reason could be that clearer distinctions were
still needed surrounding environmental sustainability constructs within the
organization before behaviors of this nature could accurately be categorized.
Several researchers within the I/O field have attempted to clearly define
environmental constructs in hopes of enhancing measurement and the
communication of findings (Lindenberg & Steg, 2007; Mesmer-Magnus,
Viswesvaran, & Wiernik, 2012; Dilchert & Ones, 2012). More specifically, a
distinction needed to be made between pro-environmental behaviors and green
behaviors that occur within the context of an organization.
Pro-environmental behaviors is a concept that has been defined and
measured for more than two decades (Axelrod & Lehman, 1993; Scott & Willits,
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1994; Steg & Vlek, 2009). There appear to be underlying commonalities that exist
amongst the varied definitions that have emerged over the years. Mesmer-Magnus,
Viswesvaran, and Wiernik (2012) provided a definition stating that proenvironmental behaviors consist of behaviors performed by an individual that
contribute to environmental sustainability. A main distinction between proenvironmental behaviors and employee green behaviors, which will be discussed in
the following section, is that pro-environmental behaviors occur freely and outside
of an organization’s control or influence. This distinction allows for researchers to
readily study and classify employee behaviors as they occur in an organization.
Employee green behaviors is a term initially coined by Ones and Dilchert
(2012). There are four separate components that contribute to the overall definition
of employee green behaviors. The first is that the definition focuses on individuals
or more specifically employees. Employees are the individuals who carry out the
necessary behaviors. This portion of the definition is purposeful in that it allows
researchers to focus on the variability or differences between individuals
(employees). The second component of the definition focuses on the premise that
the behaviors studied are in relation to work-related activities. It is important to
note that this component of the definition is also purposeful in that it allows for
exclusion of possible outcomes or consequences that would not be under direct
control of the employee. By limiting the definition to an employee’s own work
activities, researchers do not need to concern themselves with external factors such
as other employees or work groups. The third portion of the definition centers on
11

the idea that the behaviors and actions must be measureable. They should, in
essence, be in some way scalable with regard to environmental sustainability.
Lastly, the fourth part of the definition takes into consideration that not all
behaviors contribute to environmental sustainability in a positive way. This
component asserts that examining harmful environmental behaviors is of equal
importance to examining beneficial behaviors. Not until we can grasp this
comprehensive approach can we truly understand what is meant by being
environmentally sustainable.
In short, this four part definition states that employee green behaviors must
(1) focus on the employee, (2) focus on work-related activities, (3) be measureable,
and (4) also take behaviors that harm the environment into consideration along with
pro-environmental behaviors. After establishing the all-inclusive definition of
employee green behaviors, it was possible, as well as necessary, to further expand
on the notion and develop a taxonomy classifying these behaviors.
The Green Five
Given the recent emergence of environmental sustainability throughout the
I/O literature, it seemed natural that a taxonomy be developed to help facilitate the
definition and measurement of employee green behaviors. A taxonomy, created by
Ones and Dilchert (2012), was developed to address this deficit and is referred to as
the Green Five. The Green Five taxonomy allows researchers and practitioners to
better explain, classify, and quantify employee green behaviors.
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The Green Five was created through qualitative data collection of critical
incidents taken from 274 interviews. The individuals who participated were from
the United States and worked in over 20 different industries. Based on the critical
incidents, Ones and Dilchert were able to group sixteen behavioral categories into
five meta-categories. These categories, known as the Green Five Taxonomy,
include the following: conserving, avoiding harm, working sustainably, influencing
others, and taking initiative.
Although each of the Green Five is an important piece to the environmental
sustainability puzzle, it should be noted that conservation behaviors were found to
be the most prevalent—accounting for almost half of all behavioral incidents.
Given its prevalence, the current study will focus primarily on conservation. Before
discussing conservation in greater detail, a discussion of the remaining four
categories is warranted. Ones and Dilchert (2012) describe avoiding harm
behaviors as an “avoidance and inhibition of negative environmental behaviors” (p.
97). Beneficial examples from critical incidents surrounding this category involved
the proper treatment of hazardous waste or upgrading outdated systems (e.g.,
sewage) to prevent harmful side effects. Working sustainably primarily focuses on
adaptability. When individuals work sustainably they often focus on ways to
improve processes or products in order to minimize their environmental impact.
Influencing others focuses on behaviors that aim to modify the behaviors of others
in order to be more environmentally sustainable. Influencing others can occur
through education, training, encouragement, and support in the workplace. It is
13

important to note that these behaviors are not limited to the modification of other
employees’ behaviors but can also expand to customers, stakeholders, and
communities. Taking initiative behaviors are classified as proactive behaviors and
often involve some sort of personal risk. Ones and Dilchert consider this behavioral
category instrumental due to the fact that it can influence several of the other
categories such as avoiding harm and working sustainably. Some of the subcategories associated with taking initiative are initiating policies, activism, and
putting environmental interests above all else.
As previously mentioned, conservation behaviors, which tend to be the
most frequent behaviors employees engage in, will be the primary focus of the
current study with regard to the Green Five Taxonomy. Conservation behaviors are
defined as any action that focuses on avoiding wastefulness and in turn preserving
resources. Conservation behaviors typically can subscribe to the traditional green
4R strategy (reduce, reuse, recycle, repurpose). It is likely that the prevalence of
conservation behaviors is due to the recent popularization of the 4R strategy as well
as the increased opportunity to engage in such behaviors. For example, it is much
easier to recycle an aluminum soda can than it would be to lobby for changes in
governmental policies. Some of the positive incidents that were highlighted in Ones
and Dilchert’s chapter included double sided printing, recycling bottles, and
reusing plastic products. Based on this understanding of conservation behaviors,
the current study will investigate behaviors that align with the 4R strategy.

14

Environmental Sustainability Initiatives
The types of interventions that have been implemented within the context of
environmental sustainability are as varied as their results. Although some
organizations have found success when implementing sustainability initiatives, the
initiatives are often tailored to address the needs and industry of the organization.
Additionally, environmental sustainability initiatives are often paired with other
organizational processes that would be beneficial for an organization to improve
upon (e.g., leadership, Dubois, 2012; employee engagement, Paul & Nilan, 2012;
Muros, Impelman, & Hollweg, 2012; and recruitment, Willness & Jones, 2013).
Despite several organizations’ ability to achieve success in both the design and
implementation of such initiatives, a one size fits all solution, or silver bullet, may
not be a feasible objective within the realm of organizational environmental
sustainability.
In 2011, the Society for Human Resource Management (SHRM) distributed
a survey to its members in an attempt to measure environmental sustainability
within organizations. The results of the survey provided some insight concerning
the prevalence and approaches for sustainability initiatives. More specifically, it
was reported that 72% of respondents engaged in environmental practices while in
the workplace and 52% of respondents indicated their organization had
implemented a formal environmental sustainability policy (Schmit, Fegley, Esen,
Schramm, & Tomassetti, 2012). In addition to obtaining a pulse on the prevalence
of green behaviors and policies within organizations, the survey also collected
15

additional data on commitment factors, methods, drivers, and obstacles
organizations encounter. Overall, the results of the survey provided researchers and
practitioners with valuable insight as to current practices but failed to provide
guidance on creating a successful initiative.
In an attempt to provide insight on creating successful environmental
initiatives, a meta-analysis was conducted by Osbaldiston and Schott (2011). The
meta-analysis classified studies focusing on pro-environmental behaviors into four
possible intervention themes: (1) convenience, (2) information, (3) monitoring, and
(4) social-psychological processes. Their research provided valuable insight on
current methodologies and their overall effectiveness. More specifically, the results
from their study indicated that interventions aimed at increasing pro-environmental
behaviors produce sizable effects (d = 0.45). Another notable conclusion stemming
from the results of their study is that, while overall these intervention methods
produce effective behavioral outcomes, the methodologies need to be differentially
applied depending on their targeted outcome. For example, Osbaldiston and Schott
illustrate that social modeling and commitment strategies are best utilized for
targeting energy conservation in the home, while prompts and cognitive dissonance
are best utilized when targeting water conservation. The findings of this study
highlight that, while environmental sustainability initiatives can be effective at
targeting behavioral outcomes, the appropriate methodology must be utilized in
order to produce notable results.
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Although the results from the research presented on environmental
sustainability initiatives appears to be largely positive, there are some practical and
theoretical concerns that should also be considered. For example, from a practical
perspective industries pursuing environmental sustainability initiatives are as
diverse as their carbon footprints and organizational goals (Dilchert & Ones, 2012).
This implies that practitioners implementing such initiatives need to possess a
thorough understanding of the industry, the organization, and the jobs and how they
are performed prior to designing and implementing an initiative. From a theoretical
perspective, very few researchers have proposed a theoretical framework to
improve the efficacy of environmental sustainability initiatives. Some researchers
even suggest that sustainability initiatives are not working as well as originally
theorized (Unsworth, Dmitrieva, & Adriasola, 2013). Given the varied and
complex outcomes produced by environmental sustainability initiatives, it appears
that a better approach to addressing this issue may be through the application of a
theoretical framework that targets the desired behavioral outcomes. Goal setting
and specifically goal hierarchies may be a beneficial framework to consider.
Goals
Goals are defined as internal representations of desired end-states (Pinder,
2008) or “the object or aim of an action” (Locke & Latham, 2002, p. 705). Goals,
and goal setting in particular, have long been studied in a variety of contexts
including the academic environment, health and wellness, athletic contexts, and
organizational settings. Goals are an essential motivational mechanism as they
17

strongly influence individuals’ behaviors and cognitions. The influence goals have
over one’s behaviors and cognitions is easily evidenced when considering selfregulatory processes particularly as represented in control theory.
Control theory describes an internal process that one engages in wherein
one monitors progress against a standard or goal (Carver & Scheier, 1981). More
specifically, control theory includes a negative feedback loop that aims to reduce
perceived discrepancies. The loop begins when an individual compares his/her
current state to a desired end state (or goal). When a discrepancy is detected, a
behavior is performed to reduce the perceived discrepancy. The behavior
performed typically results in the exertion of additional effort which should reduce
the discrepancy that was initially detected. The result of the additional effort
produces a change in one’s perception of the current state. That state is then
compared again to the reference point. This process continues until a discrepancy is
no longer perceived.
Given the extent to which goals influence internal processes and subsequent
behaviors, understanding how effective goals are developed, structured, and driven
is necessary to adequately design and study motivated processes. The following
subsections review goal setting theory, goal hierarchies (motivated action theory
specifically), and self-determination theory. These subsections lay the groundwork
for the current framework and proposed research that examines the potential
benefits of developing environmental behaviors through goal-related interventions
focusing on linking environmental behaviors to higher order goals.
18

Goal Setting Theory
Goal setting theory was developed by Locke and Latham (1990) and is one
of the most empirically supported motivational theories. The theory explains that
goals are an effective tool to motivate behavior. When developing an effective goal,
there are several guidelines to consider. One should ensure that a goal is difficult
because numerous findings indicate that difficult goals will yield better
performance. Additionally, goals should be specific as the more specific a goal is
the better one will be at achieving it. Vague goals such as “do your best” or “try
your hardest” are less helpful because they fail to define a clear measurable domain
of performance. Lastly, goals should aid in the development of task strategies.
Goal Hierarchies
The representation of goals in the form of a hierarchy has long been
considered in the self-regulation literature. In 2005, Deshon and Gillespie
published a foundational article succinctly reviewing several goal hierarchies and
ultimately presenting their own structure. What they found was that the hierarchical
structures developed typically indicate that the goals presented at the top of the goal
hierarchy explain why an action is pursued whereas the goals that exist along the
lower levels of the hierarchy specify how the higher level goals are achieved. The
higher level goals at the top of this goal structure indicate what the purpose of the
action is. These goals tend to be less specific and are more difficult to monitor than
goals lower in the hierarchy. Goals at this level tend to be uniform across
individuals; however, the level of importance that individuals place on them will
19

vary. Below the higher level goals are the mid-level goals. Goals at this level tend
to be the most accessible, more so than either the higher or lower level goals.
DeShon and Gillespie’s (2005) motivated action theory is a regulatory goaldirected model that presents goals in a highly interconnected structure. At the top
of this hierarchy are self-goals. These goals distally impact motivation in that an
individual is likely always working towards them, but is not necessarily cognizant
of that fact. Self-goals are concerned with agency, affiliation, and esteem. Agency
refers to when “individuals are highly motivated to achieve and maintain the
perception that they can affect or control important aspects of their environment”
(p. 1108). Essentially, agency motivates behavior through the belief that an
individual can produce a desired effect or avoid an undesirable outcome through
his/her actions. Esteem refers to when “individuals are strongly motivated to
achieve and maintain a positive self-image” (p. 1108). Maintaining positive selfesteem is often considered to be a fundamental goal. Affiliation refers to the idea
that “individuals are social beings, and need to belong or be affiliated with a group
of other individuals…” (p. 1108). Without affiliation individuals experience
anxiety and exclusion which is perceived as a punishment.
Within the goal hierarchy, self-goals are followed by principle goals.
Individuals are likely more aware of the principle goals when compared to selfgoals, but these goals are still not considered the main mechanisms that lead to
motivated action. Principle goals include growth, fairness, structure, and social
value. Growth goals pertain to an individual’s desire to develop skills that are
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needed to accomplish self-goals. Being perceived as fair is of the utmost
importance in achieving affiliation especially since most perceive the world to be a
just place. The need for structure stems from an individual’s desire to make sense
of the world around them and avoid ambiguity. Lastly, social value alludes to an
individual’s standing within a social structure. Status impacts social rewards which
makes the pursuit of social value desirable.
Achievement goals follow principle goals and consist of mastery approach,
performance approach, and performance avoidance. These three approaches
account for behaviors occurring in an achievement setting. It is thought that
mastery approach is adopted by an individual when seeking to gain or improve
competence. A performance approach goal occurs when an individual attempts to
display competence to others. Lastly, a performance avoidance goal is pursued
when an individual avoids actions that would demonstrate incompetence to others.
It is believed that these achievement goals are the primary drivers to obtaining
principle goals.
Lastly, the lowest level goals in the motivated action theory hierarchy are
action plan goals. Action planning goals include but are not limited to feedback
seeking, impression management, resource allocation, and problem exploration.
Although these are behaviors that individuals commonly engage in to accomplish
higher level goals, they are rarely consciously aware of them.
Although other goal hierarchies with varying hierarchical structures and
classifications exist in the self-regulation literature, motivated action theory is
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largely consistent with these other approaches and is also the theory that best fits
the assumptions for the present study. Motivated action theory and how it relates to
self-concordance will be discussed further in the final section of this literature
review.
Self-Determination Theory
Self-determination theory, developed by Deci and Ryan (2000), is
considered a needs based meta-theory that “highlights the importance of humans’
evolved inner resources for personality development and behavioral selfregulation.” (p. 68). One of the driving forces behind self-determination theory is
the idea that motivation should not be classified as a singular concept. People have
different motives for engaging in behaviors and these distinctions should be
considered so as to better understand why the behavior occurred and if or for how
long the behavior will persist. In their paper, Deci and Ryan (2000) address the two
common forces behind motivated behavior, self-interest versus external coercion.
For example, a child who reads a book due to the sense of enjoyment that he/she
experiences for engaging in the behavior is thought to be internally driven. In
contrast, a child who performs his/her chores on a weekly basis in order to obtain
an allowance is engaging in an externally driven behavior. In the latter example, the
child is driven by a motive that is external to him/her and in the former the child is
driven by an authentic motive—his/her own self-interests and values.
Given this, self-determination theory has identified a number of unique
types of motivation. These distinct classifications of motivation differentially
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impact consequences, performance, and persistence of a behavior. The unique types
of motivation identified in self-determination theory include intrinsic motivation,
extrinsic motivation, and amotivation. These motivation classifications are
presented as a continuum with amotivation and intrinsic motivation at either end.
During an amotivational state, the behavior is non-self-determined. This means
there is either a lack of action or the action is non-intentional. With intrinsic
motivation, the behavior is thought to be self-determined. This means that there is
an inherent interest or enjoyment that one experiences when pursuing behaviors
driven by an intrinsic motivational state.
On the continuum, extrinsic motivation lies between amotivation and
intrinsic motivation and is further broken down into four regulatory styles. They are
external regulation, introjected regulation, identified regulation, and integrated
regulation. External regulation was illustrated in the earlier example of the child
who completes chores in order to obtain his/her allowance. This type of regulation
deals with compliance through the use of external rewards and punishments.
Introjected regulation is still considered to be somewhat external to the self
although it does involve one’s self-control. This regulatory style is adopted when
pursuing behaviors that are internally rewarded or punished. The last two
regulatory styles, identified and integrated regulation, are perceived as internal to
the individual and closely align with intrinsic regulation. In fact, Ryan and Deci
(2000) indicated that some researchers have combined the three regulatory styles to
form an “autonomous motivation composite” (p. 73).
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Despite the overlap that exists between identified, integrated, and intrinsic
regulation these styles are uniquely distinguished in self-determination theory.
With identified regulation, an individual accepts the behavior as having personal
importance. Those who experience identified regulation are aware of the
importance they place on the behavior. Integrated regulation, the most autonomous
of the four regulatory styles under extrinsic motivation, drive behaviors through an
individual’s needs and values. Although this sounds quite similar to intrinsic
motivation, self-determination theory separates the two based on the assumption
that integrated regulation does not motivate individuals through natural enjoyment.
Instead, it motivates individuals to attain separable outcomes. Lastly, intrinsic
regulation represents self-determined behaviors. These behaviors are inherently
enjoyable for an individual and thus are performed for their inherent satisfaction.
In addition to using ideas from goal setting theory, goal hierarchies, and
self-determination theory to promote and explain engagement in certain behaviors,
such as green behaviors, the concept of self-concordance may also prove to be a
useful resource in this context. More specifically, the development of selfconcordance could be a valuable approach for organizations that hope to target
specific behaviors that current employees may not be motivated to engage in.
Self-Concordance
Although self-concordance is a concept that has been examined extensively
in various psychological applications, it has only recently been examined in the
context of environmental sustainability. Self-concordance is defined as “the degree
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to which stated goals express enduring interest and values” (Sheldon & Elliot,
1999, p. 482). In the context of environmental sustainability in the workplace,
Unsworth, Dmitrieva, and Adriasola (2013) further defined self-concordance as
“the degree to which pro-environmental behaviour expresses any of the employee’s
stable interests and values” (p. 214). In short, when a goal is considered selfconcordant for an individual, it implies that the goal is internally valued. For
example, an individual who personally values environmental sustainability will
willingly engage in behaviors that help to preserve the environment such as
recycling renewable resources (e.g., plastic, glass, and aluminum). Conversely, an
individual who does not value environmental sustainability may forgo opportunities
to reduce waste and pollution even when given the option to do so. For example, an
individual may improperly dispose of an aluminum can rather than recycling out of
convenience (e.g., trash can is more easily accessible than recycling bin).
Early Conception
Prior to the construct’s widespread application within the literature, a
deeper understanding of the processes involved with self-concordant goals was
needed. The self-concordance model, tested and developed by Sheldon and Elliot
(1999), incorporates conative processes which focus on the effort put forth by
individuals to attain goals. More specifically, the model begins with goal selfconcordance which occurs when an individual selects and commits to a goal that is
of personal interest and has value. Once a goal becomes self-concordant, it provides
the individual with the necessary motivation to sustain effort. In fact, Sheldon and
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Elliot proposed that individuals who pursue self-concordant goals will exert more
effort over a longer period of time due to the nature of these goals. The sustained
effort that is exerted by the individual will likely lead to goal attainment. When
goal attainment is achieved, it results in need satisfying experiences. More
specifically, the authors proposed and found that individuals experience a natural
satisfaction through the attainment of self-concordant goals. This means that when
an individual accomplishes his/her goals they experience positive thoughts and
emotions (Sheldon, Abad, Ferguson, Gunz, Houser-Marko, Nichols, &
Lyubomirsky, 2010). Lastly, and perhaps most interestingly, the authors suggest
that, with the attainment of self-concordant goals and subsequent need satisfying
experiences, individuals ultimately experience changes in their overall well-being.
Sheldon and Elliot emphasize the importance of pursuing goals that are inherently
interesting and valued by the individual because it was discovered in an earlier
study that the attainment of nonconcordant goals fails to satisfy psychological
needs (Sheldon & Kasser, 1998).
After having reviewed both self-determination theory and Sheldon and
Elliot’s model of self-concordance, one can easily observe the parallels between
these two theoretical models. Within the same article that Sheldon and Elliot
introduced the self-concordance model, the authors also provided a diagram based
on self-determination theory that illustrates the importance of goals being integral
to one’s interests and core values. More specifically, Sheldon and Elliot state that a
goal becomes self-concordant only when it involves motivations at either the
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intrinsic or identified level. According to their model, any goals pursued through
external or introjected motivations should be considered nonintegrated actions and
thus are nonconcordant.
Given the similarities that exist between the self-concordance model and selfdetermination theory, it appears that intrinsic and identified motivation play a
significant role when considering self-concordant goals; however, the current work
also proposes that self-concordant goals can be established through manipulations
of the goal hierarchy. What Sheldon and Elliot failed to address in their paper on
the self-concordance model is the idea of creating self-concordance. The following
section provides a theoretical framework for suggesting how to create selfconcordance via the goal hierarchy when a goal, such as engaging in green
behaviors, is initially nonconcordant.
Modern Adaptation
In 2013, Unsworth, Dmitrieva, and Adriasola published a theoretical
framework suggesting a novel way to increase the effectiveness of green
interventions implemented within the workplace. Figure 1 displays the model for
this theoretical framework. As the figure shows, a training intervention interacts
with an individual’s initial self-concordance which then impacts their perceptions
of goal attractiveness and goal efficacy. If a goal is perceived as attractive and
efficacious, then it is likely to lead to goal activation. While this is occurring, initial
self-concordance impacts ongoing self-concordance which then moderates the
relationship between behavioral goal activation and higher order goal activation.
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This means that if an individual possesses on-going self-concordance (i.e., interest
in the values or beliefs presented) that goal activation will lead to activation of
higher order goals.
The activation of higher order goals is of particular importance. This
approach suggests that in order to activate and sustain behavioral change within an
individual, a behavior needs to be self-concordant. A behavior that does not
activate higher order goals would be considered non-concordant and therefore lacks
the necessary motivation for an individual to engage. In other words, the activation
of higher order goals is paramount when long term behavioral change is desired
because once an intervention has been removed a behavior that is not selfconcordant will lack the necessary motivation for an individual to continue to
perform the behavior.
In addition to long-term effects being a possible outcome of higher goal
activation, Unsworth et al. (2013) also identified 3 other possible outcomes:
spillover effects, rebound effects, and green fads. Spillover effects refer to an
individual engaging in the same targeted behavior of an intervention in another
context or engaging in similar behaviors in the same context. Spillover effects are
likely to occur due to equifinality and perceived green goal proximity. Rebound
effects occur “when some pro-environmental activity results, directly or indirectly,
in some environmental harm, which partly or wholly cancels out the initial benefit”
(Unsworth et al., 2013, p. 220). Rebound effects can often been observed when
individuals are pursuing competing goals (e.g. green behavior goals vs.
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performance goals). Lastly, green fads occur when an individual engages in the
green behaviors of an intervention for a brief time, but eventually attends to other
environmental cues thus pursuing behaviors that contribute to more relevant focal
goals outside of the intervention. The outcomes identified in the Unsworth et al.
paper are dependent on several moderating factors such as self-concordance,
equifinality, goal conflict, green goal proximity, and non-green goal proximity.
Although this model presents a comprehensive approach to increasing the
effectiveness of green interventions within the workplace, the model will likely
need to be broken down and examined in sections by researchers given its diverse
construct inclusivity and potential long term outcomes. The model presented in the
Unsworth et al. (2013) paper helped guide the theoretical approach and design of
the current research. More specifically, components of their model have been
integrated into the present study. The present study similarly assumes that an
intervention leads to behavioral goal activation. Once the targeted behavior has
been performed, feedback will be provided in order to build on one’s ongoing selfconcordance which will in turn activate an individual’s higher order goal. This
activation of higher order goals will ultimately lead to long term effects.
Most recently, Unsworth and McNeil (2016) published a paper testing a
portion of this model. Similar to the present study, the authors examined the
possibility of increasing green behaviors through self-concordance. They found
evidence to support the notion that linking a green goal to other goals within an
individual’s hierarchy can increase their intention to engage in green behaviors.
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More specifically, in two of the studies they conducted results indicated that linking
green behaviors to goals within one’s hierarchy led to an increase in intentions to
perform green behaviors. Although the results of this study are promising and
provide additional support for both researchers and practitioners to consider
utilizing self-concordant-based interventions, additional research is needed to
provide evidence that green behavioral outcomes are possible through the
manipulation of self-concordance via goal hierarchies.
The Present Research
For the current research, participants in both Study 1 and Study 2 were
grouped into three conditions—the identified manipulation group, the extrinsic
manipulation group, or the group exposed to both manipulations. For the identified
group, the connection between the targeted behavior, recycling for Study 1 and
physical activity for Study 2, and health and wellness was highlighted in an attempt
to build self-concordance. For the extrinsic group, feedback was not given as it is
related to health and wellness, but instead participants were given extra monetary
incentive to engage in the targeted behavior. For the third group, participants were
exposed to both conditions (receiving educational feedback about the benefits of
engaging in the targeted behavior and receiving chances to win a monetary reward)
for exploratory purposes. Self-concordance levels and the targeted behaviors were
then observed both during the manipulations (i.e., while health-related feedback
and extra monetary incentives are being provided) and after the manipulations were
removed.
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Immediate Effects
Identified regulation “reflects a conscious valuing of a behavioral goal or
regulation, such that the action is accepted or owned as personally important” (Deci
& Ryan, 2000, p. 72). Given that this concept closely aligns with the concept of
self-concordance, the experimental group receiving feedback as to how their green
behaviors impact their health is referred to as the identified group. The goal of this
condition is to create or build self-concordance of green behaviors by using
feedback about health and wellness to activate higher order goals such as self-goals
and link them to green behaviors. Once the participant is able to observe the
connection between the recycling and their health and wellness, it is expected that
the participant will then perceive the recycling behavior as having value and being
of personal interest. Thus, self-concordance of the green goal will be reinforced or
fostered, creating a stronger connection between the behavioral goal and higher
order goals. This notion is consistent with the Unsworth et al. (2013) model in that
they propose that a goal hierarchy “comprises a connectionist framework in which
the pattern of connections between goals is more important than any one particular
goal” (p. 217). The connections between goals that they are referring to here
include the concept of self-concordance. Again, this process will occur by
embedding a green behavioral goal within an individual’s pre-existing goal
hierarchy by providing feedback. The feedback provided on recycling behavior will
allow individuals to draw the connection between the targeted behavior goal and
their higher order goals. To further support the notion that feedback on health will
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strengthen the connection between lower and higher order goals, DeShon and
Gillespie (2005) assert that individuals achieve self-goals by leading healthy and
fulfilling lives. They go on to say that encountering physical health problems
creates a large discrepancy with respect to self-goals. Additionally, DeShon and
Gillespie (2005) address the notion that health may be the most fundamental goal to
pursue by stating that, “goals at the top of the hierarchy in MAT all have clear
connections with physical and mental health, and when discrepancies on these
fundamental goals are large, not much else matters” (p. 1108). This is a similar
sentiment that Seligman (1991) emphasized. In this study, he found that when self
goals, namely agency, were unable to be achieved it strongly correlated to poor
physical and mental health. In a similar vein, Maslow’s (1943) hierarchy of needs
also highlights that physiological well-being is the most pertinent need that a
human can satisfy. Only after this need has been met can an individual then
concern themselves with safety needs such as financial security. Given this, it is
argued that higher order goal activation will occur through feedback related to
health.
Extrinsic regulation refers to behaviors that “are performed to satisfy an
external demand or reward contingency” (Deci & Ryan, 2000, p. 72). Given this,
the experimental group receiving a monetary reward for their green behavior is
referred to as the extrinsic group. The goal of this condition is to demonstrate that,
although money may prove to be a useful incentive to produce a behavioral change,
it will not be an effective tool in developing self-concordance. In contrast to the
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identified condition, it is expected that participants in the extrinsic condition will
not develop greater self-concordance due to the design of the study which will fail
to activate their higher order goals. Feedback as it relates to higher order goals is
missing from this experimental group in that money does not appear to fit most
conceptualizations of a higher order goal. For example, in Deci and Ryan’s (2000)
self-determination theory, when they discuss extrinsic motivation as involving an
external reward there is an implication that money is the primary example of an
external reward. Given that extrinsic motivation is not congruent with the concept
of identified motivation, this experimental group is missing the necessary linkage
in order to establish self-concordance. In addition, financial goals are not explicitly
included in DeShon and Gillespie’s (2005) goal hierarchy toward achievement.
Given that the authors do state that physical and mental health are related to the top
of the goal hierarchy and when discrepancies are detected with respect to health not
much else matters, it can be argued that even if money does exist within one’s goal
hierarchy it does so at a lower level when compared to physical health. Given these
assertions, the following hypothesis is proposed:
Hypothesis 1: During the manipulation, the identified group will have
higher self-concordance toward environmental sustainability than the
extrinsic group.
For the identified group, self-concordance will be fostered and strengthened
over the course of the study. It is expected that feedback provided during the study
will begin to strengthen the relationship between the lower level behavior goal and
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higher order goals (Unsworth et al., 2013). The feedback provided to the identified
group will allow participants to see value in their action as it directly impacts their
health and will likely lead to a steady increase in recycling behavior over time.
In contrast, for the extrinsic group, it is predicted that incentivizing
recycling will produce immediate behavioral change in participants as a result of
the goal outcome’s attractiveness. As Unsworth et al. (2013) mentioned in their
theory, characteristics of the intervention must be perceived as attractive in order to
produce behavioral goal activation. This behavioral goal activation will lead to
short term effects and these short term effects are expected to be substantial for the
extrinsic group. This notion is also consistent with other classic and contemporary
work on incentives. For instance, Thorndike’s (1927) law of effect explains that a
behavior that produces a satisfying outcome is likely to be repeated. Furthermore, a
study conducted on public transportation found that individuals who were provided
with an incentive to utilize the public transit system rather than driving themselves
immediately increased their use of public transportation (Thogersen & Mollen,
2008). It should also be noted, however, that the behavior did not persist over time
once the incentive was removed.
Based on the above considerations, it is expected that recycling behavior
during the course of the study will not be as immediate for the identified group as it
will be for the extrinsic group for two reasons. First, self-concordance is likely to
be a psychological construct that takes time to develop. This is evident based on
new research currently being conducted on the development of self-concordance. In
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all of these studies, monitoring and measuring the development of self-concordance
is occurring over time (Unsworth, 2016; Adriasola & Unsworth, 2011). Given that
self-concordance needs to be developed over time, the identified group may
potentially increase recycling in the short term, but it will likely not be as
substantial as in the extrinsic group. Second, as previously discussed from the
Thogersen and Mollen (2008) study, the monetary incentive should prove far more
motivating in the short term. Given these assertions, the following hypothesis is
proposed:
Hypothesis 2: During the manipulation, the extrinsic group will recycle
more items than the identified group.
Longer-Term Effects
As previously mentioned, of the four possible outcomes outlined in
Unsworth et al.’s model, long-term effects have the most relevance for the
proposed study. Thus, a major goal of this study is to examine long-term effects as
they relate to both self-concordance toward environmental sustainability and green
behaviors, with “long-term” defined in this research as the time period after the
manipulations have been removed.
In terms of self-concordance, as discussed previously, in order to build selfconcordance in the identified condition a connection will be established between
the low level behavioral goal and a higher order goal—health. Given that motivated
action theory (DeShon & Gillespie, 2005) states that an individual is in constant
pursuit of higher order goals, even without being fully cognizant of the pursuit, it is
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expected that self-concordance will still be maintained after the manipulation has
been removed since the value in pursuing the action will still remain. In contrast,
for the extrinsic group, given that self-concordance should not be created as
explained previously it is argued that long term changes will also not occur with
respect to self-concordance. Given this, the following hypothesis is proposed:
Hypothesis 3: After the manipulation has been removed, the identified
group will have higher self-concordance toward environmental
sustainability than the extrinsic group.
In terms of recycling behavior, in order to obtain long-term behavioral
effects, again self-concordance must be developed to activate the connection
between lower level behavioral goals and higher order goals. The activation of
higher order goals will ultimately lead to long term changes with respect to green
behaviors due to the development of self-concordance toward environmental
sustainability and the continuous pursuit of higher order goals.
Additionally, research has suggested that while reward-based interventions
can produce effective behavioral changes during the course of an intervention, once
the reward is removed the targeted behavior will decline. For example, Curry,
Wagner, and Grothaus (1991) conducted a study targeting the cessation of smoking
in smokers. In their study, smoking behaviors for four treatment groups (intrinsic,
extrinsic, both, and control) were measured 3 months after the study’s intervention
and then again after 12 months. In the extrinsic condition, a prize incentive was
distributed if participants used the self-help materials and submitted the various
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progress reports. These researchers found that in this condition the financial
incentive motivated the individuals to use the materials and submit progress reports
but did not increase cessation rates and actually led to higher relapse rates when
compared to the control group who were only given the self-help materials. The
Thogersen and Mollen (2008) study also provides additional evidence that
incentivizing behaviors is not an effective strategy for producing long term
behavioral change. In their study, once participants were no longer provided with a
reward for taking public transportation they reverted back to their former behavior
and did not utilize the public transportation system. Given this, the following
hypothesis is proposed:
Hypothesis 4: After the manipulation has been removed, the identified
group will recycle more items than the extrinsic group.
Pilot Study
Given the recent emergence of self-concordance in both the environmental
sustainability and goal setting literature, a scale does not currently exist to
adequately measure this construct within this context. Much of the research that has
been done on measuring self-concordance, particularly with respect to goal
hierarchies, has proven difficult for several researchers (E. Adriasola, personal
communication, November 18, 2013). Research on the topic has been riddled with
complex measurement procedures and ambiguous interpretations. Given this, a
simplified and straightforward measurement procedure is warranted. The goal of
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this pilot study is to provide a self-concordance measure with a more traditional
format (Likert-type scale).
Pilot Study Method
Participants
For the pilot study, 168 individuals accessed the study on Amazon’s
Mechanical Turk; however, 14 individuals were removed from the subject pool as
they failed to successfully complete at least one of the three attention checks built
into the surveys. Data from the remaining 154 individuals was used for the pilot
study. The 154 individuals who completed the survey in its entirety and
successfully answered all attention checks received 50 cents for their participation
in the study. Of the 154 participants, 60% were females and 40% were males. Ages
ranged from 18 to 65 or older with the largest percentage being between the ages of
26-34 (38%). The majority of the pilot sample were white (80%) and had obtained
a college degree or attended some college (41% and 32%, respectively).
Measures
A total of eight scales were used in the pilot study. One demographic survey
was used to obtain general characteristics about the participants in the sample. The
remaining seven scales are detailed below.
Self-Concordance toward Environmental Sustainability Scale. The SelfConcordance toward Environmental Sustainability Scale is a 15 item measure that
uses a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Higher scale scores on the measure reflect higher levels of self-concordance
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toward environmental sustainability. The measure was developed specifically for
this pilot study and was adapted from several previously established measures such
as the Leisure Motivation Scale (LMS-28; Pelletier, Vallerand, Blais, & Brière,
1991), the Global Motivation Scale (GMS-28; Guay, Mageau, & Vallerand, 2003),
and the Academic Motivation Scale College Version (AMS-C 28; Vallerand,
Pelletier, Blais, Brière, Senécal, & Vallières, 1992). All three of these motivation
scales consist of 28 items. The 28 items are categorized into the following seven
subscales: intrinsic motivation – to know, intrinsic motivation – toward
accomplishment, intrinsic motivation – to experience stimulation, extrinsic
motivation – identified, extrinsic motivation – introjected, extrinsic motivation –
external regulation, and amotivation. Each subscale is measured using four of the
28 items. For the self-concordance scale, the four items corresponding to the
extrinsic motivation – identified subscale were referenced for the development of
the self-concordance scale given the close alignment between the two constructs.
Both the Global Motivation Scale and the Academic Motivation Scale have been
found to be psychometrically sound measures demonstrating internal reliability,
factorial validity, and external validity (Guay, Mageau, & Vallerand, 2003).
Introjected Motivation Scale. The Introjected Motivation Scale consists of
four items that were taken from the Global Motivation Scale subscale called
extrinsic motivation – introjected. The items were slightly modified in that instead
of the first portion of the item reading “In general, I do things…” it instead reads,
“I recycle because…” A 5-point Likert-type scale, ranging from 1 (strongly
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disagree) to 5 (strongly agree), was used to answer the four items. Higher scale
scores on this scale reflect higher levels of introjected motivation. An additional
option reading ‘I do not recycle’ was provided in the event that the items were not
applicable.
Intrinsic Motivation Scale. The Intrinsic Motivation Scale consists of four
items that were taken from the Global Motivation Scale subscale called intrinsic
motivation – to know. The items were slightly modified in that instead of the first
portion of the item reading “In general, I do things…” it instead reads, “I recycle
because…” A 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5
(strongly agree), was used to answer the four items. Higher scale scores on this
scale reflect higher levels of intrinsic motivation. An additional option reading ‘I do
not recycle’ was provided in the event that the items were not applicable.
New General Self-Efficacy Scale. The New General Self-Efficacy Scale
(NGSE; Chen, Gully, & Eden, 2001) is an eight item measure that accounts for an
individual’s level of self-efficacy in general. A 5-point Likert-type scale, ranging
from 1 (strongly disagree) to 5 (strongly agree), was used to answer the eight items.
Higher scale scores reflect higher levels of self-efficacy. Evidence shows that the
NGSE scale is both reliable and valid (Chen, Gully, & Eden, 2001).
Skepticism Measure. The Skepticism Measure (Mohr, Eroglu, & Ellen,
1998) consists of four items that measure an individual’s level of skepticism about
environmental claims made on packaging labels and in advertisements. A 5-point
Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly agree), was used
40

to respond to the four items. Higher scale scores reflect higher levels of skepticism
concerning environmental claims made on labels and in advertisements. The
skepticism measure was found to exhibit evidence of reliability and validity (Mohr,
Eroglu, & Ellen, 1998).
Locus of Control Scale. The original Locus of Control Scale developed by
Rotter (1966) is a 29 item forced-choice measure; however, five items were
removed for the pilot study as they do not contribute to the overall scale score.
Higher scale scores reflect an individual possessing more of an external locus of
control rather than an internal locus of control. Empirical evidence suggests that the
Locus of Control Scale is psychometrically sound (Rotter, 1966; Lange &
Tiggermann, 1981).
Employee Green Behavior Norms Scale. The Employee Green Behavior
Norms Scale (McConnaughy, 2014) consists of five subscales which are: Working
Sustainably, Avoiding Harm, Conserving, Influencing Others, and Taking
Initiative. For the purposes of this pilot study, the Avoiding Harm subscale was
used, but was slightly modified to exclude wording pertaining to the workplace
since it could not be guaranteed that all participants were employed at the time of
the study. This subscale measures an individual’s proclivity to avoid engaging in
environmentally harmful behaviors such as wasting resources or contributing to
pollution. This scale consists of seven statements which use a 5-point Likert-type
scale ranging from 1 (strongly disagree) to 5 (strongly agree). High scale scores on
the measure indicate that an individual is more inclined to avoid environmental
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harm. Evidence shows that the Employee Green Behavior Norms Scale is both
reliable and valid (McConnaughy, 2014).
All pilot measures can be found in Appendix A of this paper.
Procedure
Individuals were solicited to participate in the study through a
crowdsourcing internet marketplace known as Mechanical Turk or MTurk.
Although MTurk has registered users from over 190 countries, the study was
limited to MTurk users living in the United States with an approval rating of 95%
or greater. If an MTurk user wanted to participate in the study, they first needed to
accept the Human Intelligence Tasks (HIT) after reading a brief description of the
study informing them that the survey was intended to measure environmental
attitudes, would take approximately 10 to 15 minutes to complete, and that they
would be compensated 50 cents upon successful completion of the study. After
accepting the HIT, the user could then access a hyperlink to the electronic surveys
available on Qualtrics.
Pilot Study Results and Discussion
The analysis for the pilot study unfolded over three phases. In the first
phase of the analysis, the factor structure for the new measure was examined
through an exploratory factor analysis. During the second phase of the analysis,
multiple regression analyses were conducted to ensure the measure accounted for
variance in green behaviors over and above intrinsic motivation. In the final phase
of the analysis, the nomological network was evaluated to ensure the scale properly
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correlated with other constructs. Additionally, during the third phase of the analysis
reliability of the scale was also examined.
Principal components analysis was then used to determine the number of
factors. Initial Eigenvalues indicated that the first two factors accounted for 66%
and 9% of the variance, respectively. The scree plot was also examined and
appeared to favor a two factor structure. Based on these results, a two factor
structure was extracted and factor loadings were analyzed. For the two factors, nine
items loaded onto the first factor and six items loaded onto the second factor. Table
1 displays the items that loaded onto each factor. After examining the items, it did
not appear that any theoretical justification could be provided to explain how the
items loading onto the first factor differed from the items loading onto the second
factor.
To explore these two potential factors further, two multiple regression
analyses were then conducted using the Employee Green Behaviors Norm Scale as
the dependent variable. In the first multiple regression, intrinsic scale scores were
entered in the first step, followed by the six item scale in the second step, and lastly
the nine item scale in the third step. Results for this regression analysis are
displayed in Table 2. In this analysis, 32% of the variance in green behaviors was
accounted for by intrinsic motivation. The six item scale accounted for 8%
additional variance over and above intrinsic motivation and the nine item scale
accounted for 7% additional variance over and above both intrinsic motivation and
the six item scale. In the second multiple regression analysis, intrinsic scale scores
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were entered in the first step followed by the nine item scale in the second step, and
lastly the six item scale in the third step. Results for this regression analysis are
displayed in Table 3. In this analysis, intrinsic motivation again accounted for 32%
of the variance in green behaviors, but the nine item scale of self-concordance
accounted for 15% of the variance over and above intrinsic motivation. The six
item measure for self-concordance did not account for additional variance (0.1%).
Based on these results, it appeared that the final measure should consist of the nine
item scale of self-concordance.
To further support this notion, additional analyses were conducted on the
nine item scale. First, internal consistency was examined for the nine items version
with an alpha of .95. Then the nomological network was examined. The nine item
version positively and significantly correlated with introjected motivation (r = .53,
p <.01), intrinsic motivation (r =.62, p <.01), self-efficacy (r =.36, p <.01), and
green behaviors (r =.65, p <.01). Conversely, the nine item version was negatively
and significantly correlated with skepticism (r = -.40, p <.01) and external locus of
control (r = -.17, p <.05). Lastly, a final factor analysis was conducted to ensure
that the nine item scale did not measure more than a single factor. Eigenvalues
from the principal components analysis indicated that the first factor accounted for
72% of the variance. The scree plot was also analyzed and favored a single factor
structure. Based on these findings, the final Self-Concordance toward
Environmental Sustainability Scale consists of nine items measuring a single factor.
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Study 1
The purpose of this study is to build self-concordance through feedback that
links the focal behavior (recycling) to higher order goals within one’s goal
hierarchy. Once self-concordance is established and high order goal activation
occurs, long-term behavioral effects should be observed with respect to the targeted
behavior. The following provides details related to the methodology, results, and a
discussion of those results.
Study 1 Method
Participants
Individuals who are members of Amazon’s Mechanical Turk were solicited
to participate in a longitudinal study on environmental attitudes and behaviors.
Participants were compensated for their participation in the study. A power analysis
was conducted to determine the desired sample size for the study. When a large
effect size (f = .35) was used to determine the number of participants, a total of 24
participants overall was indicated with power (1−β) set at .95. When a medium
effect size (f = .15) was used to determine the number of participants, a total of 120
participants overall was indicated with power (1−β) set at .95. Based on these
results, about 120 participants are needed.
In order to participate in the study, all participants were required to be at
least 35 years of age, live in the United States, and have curbside recycling. Over
1,700 MTurk workers were screened for this study. Of the 1,700 screened, a total
of 152 participants met the study qualifications and completed at least five of the
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six rounds of data collection. The following descriptive statistics are reported for
the 152 participants included in the analysis. Of these participants, 70% are female
and 30% are male. Approximately 87% of participants reported their race as
Caucasian, 6% reported their race as Black or African American, and 7% reported
their race as American Indian or Alaska Native, Asian, or Hispanic or Latino.
Participant ages ranged from 35 to 73 with an average age of 42 (SD = 10).
Measures
Several measures were administered over the course of this study:
Recycling Behaviors Survey, Recycling Attitude Survey, Self-Concordance toward
Environmental Sustainability, and the Ten Item Personality Inventory. In addition,
demographic characteristics were collected including gender, age, and race. All
measures used in Study 1 can be found in Appendix B of this paper.
Recycling Behaviors Survey. The Recycling Behaviors Survey was created
by the researcher for the purposes of this study. This scale was adapted from a
survey used in another dissertation (Wilcox, 2014). The items selected for scale
inclusion were identified as behavioral in nature. The measure consists of four
multiple choice items with varied response options and one open-ended item. The
purpose of this measure was to provide information to describe the sample with
respect to their overall behaviors toward environmental sustainability.
Recycling Attitude Survey. The Recycling Attitude Survey is a seven
question scale that utilizes a 5-point Likert-type scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Higher scale scores reflect a more positive attitude
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toward recycling. The scale was adapted from a survey developed by Lybecker,
McBeth, and Kusko (2012). The items selected for scale inclusion were identified
as attitudinal in nature. The Recycling Attitude Survey was found to be
psychometrically sound based on estimates of internal validity (

= .77). The

purpose of this measure is to provide information to describe the sample with
respect to their overall attitude toward environmental sustainability.
Self-Concordance toward Environmental Sustainability Scale. The SelfConcordance toward Environmental Sustainability Scale, which was developed
from the pilot study, is a nine item measure that uses a 5-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scale scores reflect
a higher degree of self-concordance toward environment sustainability.
Ten Item Personality Inventory (TIPI). Personality was measured using the
TIPI. The measure consists of 10 items on a 7-point Likert scale ranging from
strongly disagree to strongly agree. Each of the Big 5 personality traits
(conscientiousness, extraversion, agreeableness, openness, and neuroticism) were
measured using two items from the scale. Higher scores on the Big 5 traits
correspond to the trait being more prominent in an individual. The TIPI was found
to be psychometrically sound based on estimates of test-retest reliability (mean r =
.72) and convergent validity (mean r = .77; Gosling, Rentfrow, & Swann, 2003).
This measure was included for exploratory purposes only.
Attention checks were embedded throughout the surveys to ensure
participants were not randomly responded. An attention check instructed a
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participant to respond to an item with a specific response (e.g., Please select
‘Strongly Agree’). Any participant who failed an attention check was not
compensated and removed was from the participant pool. A total of 16 participants
were removed from this study due to incorrectly responding to an attention check
resulting in a final N size of 152.
In addition to attention checks, manipulation checks were also included in
the study to ensure that participants believed the feedback they were given in the
identified condition and the condition exposed to both manipulations. All 152
participants included in the analysis reported that they did believe the feedback.
Procedure
Participants were solicited to participate in a study about environmental
attitudes through Amazon’s Mechanical Turk. Participants first answered a brief
questionnaire to determine if they qualified for the study. If a participant qualified,
he/she was randomly assigned to one of three conditions (the extrinsic
manipulation, the identified manipulation, or both manipulations). The study then
consisted of six rounds of data collection: a baseline survey prior to the
introduction of the manipulation which included self-reported recycling, four
surveys over the course of two weeks while the manipulation was in place and
recycling was formally observed (participants uploaded a photo of their
recyclables), and lastly a follow up survey administered one week after the
manipulation had been removed and recyclables were no longer formally observed.
All surveys were completed online. For each survey an MTurk worker completed,
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he/she was compensated for participation. MTurk workers who completed all six
surveys over the course of the study received an additional bonus.
Once recruitment for the study was completed, participants were provided
with the baseline survey. The baseline survey included the demographic scale, the
TIPI, Recycling Behaviors Survey, Recycling Attitudes Survey, and SelfConcordance toward Environmental Sustainability Scale. Participants were given
48 hours to complete the baseline survey.
For the extrinsic condition (n = 57), after the baseline survey had been
completed participants were informed that they would be given a chance to win an
additional $200 for every aluminum can or plastic bottle they recycled on the day
the survey became available. Aluminum and plastic were targeted for this study
because Mturk workers from across the United States were eligible to participate
and curbside recycling mostly targets aluminum and plastic items. Participants
were asked to photograph their recyclables and upload the photo into the survey.
Each recyclable in the photograph was worth one chance to win $200 at the end of
the study. The four surveys to be administered during the manipulation were
randomized over a two week period (in terms of the day the surveys were
administered). By randomizing survey administrations, the extrinsic participants
were potentially less inclined to take advantage of the study’s design in order to
win the additional $200, and the impacts of curbside recycling pickup days were
offset. Participants had 24 hours to complete the surveys.
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For the identified condition (n = 46), after the baseline survey had been
completed participants were informed that they would receive individualized
feedback as it related to their health and wellness based on the amount of
recyclables, specifically aluminum cans and plastic bottles, shown in the
photograph that they uploaded. Feedback indicated if they had no impact, a
moderate impact, or a great impact on their local environment—thus leading to
fewer pollutants which makes for clearer air and water. The educational feedback
explained that when our air and water is polluted by toxins found in plastic and
aluminum it leads to greater risks of respiratory illnesses, cancers, immune system
issues, and can interfere with normal hormonal functioning (Halden, 2010). The
feedback also explained that by recycling these products and others like them, the
participants are directly impacting their local community and are thus leading
healthier lives. The four surveys administered during the manipulation were
randomized over a two week period. Participants were given 24 hours to complete
the surveys.
For the group exposed to both manipulations (n = 49), after the baseline
survey had been completed participants were informed that they would be given a
chance to win an additional $200 for every recyclable displayed in the photograph
that they uploaded. Additionally, participants were also informed that they would
receive educational feedback as it relates to their health and wellness based on the
amount of recyclables reported (both manipulations were the same as those
experienced by participants in the other two conditions). The four surveys
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administered during the manipulation were randomized over a two week period.
Participants were given 24 hours to complete the surveys.
After the four rounds of data collection with the manipulation in place were
completed, participants received a message indicating that they were no longer
required to collect recyclables for the study. Participants in the extrinsic condition
and the combination condition were informed that any recycling reported in the
final survey would not contribute to additional chances to win a $200 gift card.
Participants in the identified condition and the combination condition were
informed that they would not receive additional feedback for recycling reported in
the final survey.
The final survey was administered one week after the manipulation was
removed. The final survey included the Self-Concordance toward Environmental
Sustainability Scale and the Recycling Attitude Survey and asked for participants to
report the amount of plastic and aluminum items recycled over the last week.
Participants were given 48 hours to complete the final survey.
Study 1 Results
Descriptive statistics and frequencies were calculated for all study variables
to check for outliers and examine distributions. No outliers or problematic
distributions were found. Scale scores were then created for all measures. These
scale scores were also checked in terms of outliers and distributions (no issues were
found) and then descriptive statistics were calculated (see Table 4). Bivariate
correlations were then examined for all relevant variables (see Table 5). Repeated
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measures analysis of variance (ANOVA) with wave/measurement occasion as a
within-subject factor and condition as a between-subject factor and one-way
ANOVAs were used to examine the hypotheses of this study.
Hypothesis 1 stated that during the manipulation the identified condition
will have higher self-concordance toward environmental sustainability than the
extrinsic condition. A repeated measures ANOVA was conducted to determine the
effect of experimental condition (extrinsic, identified, both) on self-concordance
toward environmental sustainability over time. Mauchly’s Test of Sphericity
indicated that the assumption of sphericity had been violated χ2(5) = 69.88, p = .00.
Therefore, a Greenhouse-Geisser correction was used. There was not a significant
main effect for wave/measurement occasion F(2.25, 280.98) = .04, p = .97. There
was not a significant effect/interaction of wave/measurement occasion and
condition, F(4.50, 280.98) = 1.10, p = .36. However, there was a significant main
effect for condition F(2, 25) = 5.11, p = .01. Tukey HSD indicated that selfconcordance is significantly higher for those exposed to both conditions versus
those only exposed to the extrinsic condition (p = .01). Hypothesis 1 means and
standard deviations are displayed in Table 6. Given the results, Hypothesis 1 was
not fully supported; however, there is some evidence suggesting the identified
manipulation had a beneficial effect given that those exposed to both conditions
reported significantly higher self-concordance than those exposed to the extrinsic
condition alone.
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Hypothesis 2 stated that during the manipulation the extrinsic condition
would recycle more items than the identified condition. A repeated measures
ANOVA was conducted to determine the effect of experimental condition
(extrinsic, identified, both) on recycling behaviors over time. Mauchly’s Test of
Sphericity indicated that the assumption of sphericity had been violated χ2(5) =
67.83, p = .00. Therefore, a Greenhouse-Geisser correction was used. There was
not a significant main effect for wave/measurement occasion F(2.24, 279.99) = .50,
p = .63. There was not a significant effect/interaction of wave/measurement
occasion and condition, F(4.48, 279.99) = 1.35, p = .25. There was not a significant
main effect for condition F(2, 125) = .35, p = .71. Given this, the results do not
provide support for Hypothesis 2. Hypothesis 2 means and standard deviations are
displayed in Table 7.
Hypothesis 3 stated that after the manipulation has been removed the
identified condition will have higher self-concordance toward environmental
sustainability than the extrinsic condition. A one-way between subjects ANOVA
was conducted to determine the effects of experimental condition on selfconcordance toward environmental sustainability after the manipulation has been
removed. Results did not indicate a significant effect F(2, 146) = 2.96, p = .06.
Given this finding, Hypothesis 3 is not supported. Hypothesis 3 means and standard
deviations are displayed in Table 8.
Hypothesis 4 stated that after the manipulation has been removed the
identified condition will recycle more items than the extrinsic condition. A one53

way between subjects ANOVA was conducted to determine the effects of
experimental condition on recycling after the manipulation has been removed.
Results did not indicate a significant effect F(2, 146) = .45, p = .64. Given this
findings, Hypothesis 4 is not supported. Hypothesis 4 means and standard
deviations are displayed in Table 9.
Study 1 Discussion
Study 1 attempted to build self-concordance toward environmental
sustainable behaviors—more specifically recycling. It was expected that by
receiving educational feedback that demonstrated how green behaviors, such as
recycling, could help to achieve higher level goals such as health, participants
would begin to place a higher degree of importance on the recycling behavior and
begin to place value on that action. Hypothesis 1 stated that during the
manipulation, the identified group would have higher self-concordance toward
environmental sustainability than the extrinsic group. The results did not fully
support this hypothesis but did suggest the identified manipulation may have some
beneficial effect insofar as those exposed to both conditions reported significantly
higher self-concordance than those exposed to the extrinsic condition alone. This
finding highlights the possibility that self-concordance may be cultivated over time
under the right circumstances and that future research is warranted to better
understand how self-concordance can be developed within interventions.
Additionally, this finding could also indicate that a multi-prong approach could be
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beneficial in that self-concordance paired with external rewards could produce
more favorable outcomes.
To explore self-concordance patterns further, a one-way ANOVA was
conducted on the self-concordance baseline scores to determine if significant
differences existed with respect to self-concordance at the study’s onset. The oneway ANOVA did not show any significant differences between the three
experimental groups’ self-concordance baseline scores (F(2, 149) = 2.12, p = .13)
which provides evidence that any findings or implications related to selfconcordance are not due to initial differences between groups.
Hypothesis 2 stated that during the manipulation the extrinsic condition
would recycle more items than the identified condition. This hypothesis was not
supported as no significant differences were detected among the three groups in the
number of items recycled. Mean scores typically hovered between 11-15 items with
only the extrinsic group showing one instance outside of that range. The relatively
similar mean scores could indicate that there is a finite amount of opportunities to
recycle certain items in a 24-hour time frame. Additionally, it is also possible that
the prevalence of recycling implies consumption rather than implying
environmentally friendly behavior. Future researchers may want to consider
focusing on the absence of a behavior (e.g., carbon reduction) or consider exploring
the ratio of trash to recyclable/compostable items as these may be better indicators
of environmentally sustainable behavior.
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Hypothesis 3 stated that after the manipulation had been removed the
identified condition would have higher self-concordance toward environmental
sustainability than the extrinsic condition. This hypothesis was not supported as no
significant differences were detected among the three groups in level of selfconcordance one week after the manipulation had been removed. Despite that
finding, mean scores show that the extrinsic condition reported the lowest levels of
self-concordance followed by the identified group. Although the results are not
significant, they are trending in the proposed direction. Given this, an additional
ANCOVA was conducted with baseline self-concordance analyzed as the covariate.
The ANCOVA found significant differences in post-manipulation self-concordance
across experimental groups (F(2, 149) = 3.21, p = .04). Post hoc analyses were then
conducted and indicated that those in the identified condition reported significantly
higher self-concordance than those in the extrinsic condition. Given this finding, it
appears that it may be possible to influence an individual’s level of selfconcordance through the use of educational feedback.
Hypothesis 4 stated that after the manipulation had been removed the
identified condition would recycle more items than the extrinsic condition. This
hypothesis was not supported as no significant differences were found among the
three groups in recycling amount one week after the manipulation had been
removed. Given the results from Hypothesis 2, these findings are perhaps not
surprising as opportunities to engage in recycling behaviors may be finite. In
addition to examining recycling after the manipulation had been removed, a one56

way ANOVA was conducted to determine if any significant differences existed
between groups at the onset of the study with respect to recycling. Results indicated
that baseline recycling was not significantly different among the three groups (F(2,
146) = 1.54, p = .22), suggesting that any findings or implications related to
recycling may not be due to initial differences between groups. Additionally, an
ANCOVA was conducted with baseline recycling analyzed as the covariate. No
significant differences were found between groups with respect to postmanipulation recycling (F(2,145) = .26, p = .77).
When comparing the means of baseline recycling to post-study recycling,
all three groups reported a decline in items recycled. A paired samples t-test was
conducted to determine if participants reportedly recycled significantly fewer items
after the study. Results indicated that participants did in fact recycle fewer items
after the study (t(149) = 3.73, p = .00). There are a few possibilities to explain why
participants may have recycled fewer items after the study when compared to initial
baseline. For one, it is possible that participants were overestimating the amount of
items that they recycle in a given week and having observed their own behavior
over the course of the study had a more realistic estimate after the study. Another
possibility is that after participating in the study participants perhaps tried to reduce
the amount of plastic and aluminum materials they acquired in general, instead
opting for more sustainable products.
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Study 2
Given potential limitations of Study 1 (discussed in more detail below),
Study 2 was designed to address the same issues but focus on a different behavior:
physical activity. Physical activity is defined as “any bodily movement produced
by skeletal muscles that results in energy expenditure” (Caspersen, Powell, &
Christenson, 1985, p. 126). It is often argued that physical activity is a vital
component to leading a healthy lifestyle (Pate et al., 1995). Not surprisingly,
researchers have focused on physical activity in a variety of contexts including
medical (Nelson et al., 2007), athletic (Haskell et al., 2007), psychological (King,
Taylor, & Haskell, 1993), and organizational (Yancey et al., 2004). In all of these
contexts, studies find beneficial outcomes of individuals engaging in physical
activity such as a reduction in risks with respect to cardiovascular disease (Nelson
et al., 2007), enhanced psychological wellbeing (Hassmen, Koivula, & Uutela,
2000) and resilience (Fox, 2000), and a reduction in sick leave in the workplace
(Proper, Heuvel, Hildebrandt, & Van der Beek, 2006).
Despite research demonstrating the positive impacts of physical activity and
the public’s awareness and acceptance of its importance, millions of American
adults continue to lead sedentary lifestyles (Centers for Disease Control and
Prevention, 1991). Given this, physical activity could be a valuable behavior to
target when examining the use of self-concordance in behavioral interventions that
aim to bring about long-term behavioral change.

58

Physical Activity and Organizations
In addition to personal benefits, promoting healthy lifestyles and
encouraging individuals to be physically active may also have several benefits for
organizations. As previously mentioned, employees who engage in physical
activity are less likely to require time off due to illness (Proper, Heuvel,
Hildebrandt, & Van der Beek, 2006). Several other studies found that those who
engage in physical activity programs often reduce musculoskeletal symptoms in the
neck, shoulders, and back which can be particularly beneficial for office workers
(Blangsted, Sogaard, & Hansen, 2008). Furthermore, others have found that those
engaging in physical activity programs are less likely to report using sick leave due
to back pain (Kellet, Kellet, & Nordholm, 1990). This research demonstrates the
importance of employees, and perhaps more specifically office workers, engaging
in some sort of exercise or physical activity program as it could save an
organization in medical costs and productivity by having fewer employees
requiring sick leave. Given this, research that could provide a better means of
behavioral intervention may be warranted. Utilizing self-concordance as a
mechanism for bridging lower level goals, such as physical activity, that may not
already be embedded within one’s goal hierarchy to higher order goals such as
health could prove to be a useful solution.
Goals and Self-Concordance
A good deal of research has been conducted on physical activity and goal
setting (e.g., Standage, Duda, & Ntoumanis, 2003; Shilts, Horowitz, & Townsend,
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2004; Dishman et al., 2009); however, similar to Study 1 research involving
physical activity and creating self-concordance by harnessing the goal hierarchy is
lacking. Consistent with Study 1, Study 2 attempted to target self-goals found along
the top of the goal hierarchy as specified in Motivated Action Theory (DeShon &
Gillespie, 2005). More specifically, this study attempted to link physical activity
with the higher order goal of health. As previously discussed, activation of higher
order goals may be critical in encouraging this type of behavior. In order to activate
and sustain behavioral change within an individual, a behavior needs to be selfconcordant. A behavior that does not activate higher order goals would be
considered non-concordant and therefore potentially lacking in the necessary
motivation for an individual to engage in related behaviors. In other words, the
activation of higher order goals may be paramount when long-term behavioral
change is desired because once an intervention has been removed, a behavior that is
not self-concordant may lack the necessary motivation for an individual to continue
to perform the behavior.
Study 1 Limitations
Study 1 involved several potential limitations that Study 2 was designed to
address. For example, the crux of Study 1 was to tie green behaviors to higher order
goals within one’s goal hierarchy. The educational feedback presented to
participants exposed to the identified condition attempted to draw a connection
between recycling and respiratory and digestive health and wellness. A primary
concern with this study is that the goals may be too distally related, making it
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difficult for participants to fully recognize the connection. Similarly, there may also
be some concern about the immediacy of realizing the benefits from engaging in
the recycling behavior. For instance, participants may perceive that engaging in
extensive recycling one week would not automatically equate to fewer pollutants
and toxins in their environment. It often takes time before the lasting impacts of
engaging in environmentally responsible behaviors are actually felt within the
community. Finally, environmentally sustainable behaviors are most beneficial and
have a more profound effect when many people are engaging in the behavior. This
implies that the ultimate impact on one’s environment is dependent on the effort of
a community and is not entirely in one’s control.
Study 2 attempts to address the three limitations highlighted here. First,
physical activity has much more of an obvious connection to self-goals
(particularly health). Most individuals understand the connection between exercise
and health, but many are not provided with feedback that directly connects their
activity level to health outcomes (Pate et al., 1995). Given this, a self-concordance
intervention may have significant benefits by clearly illustrating the relationship
between one’s own physical activity and overall health goals. Second, the positive
impacts of engaging in physical activity are more immediately felt. For example,
after engaging in 30 minutes of moderate exercise a study found that participants
had reported improved levels of vigor and positive mood while simultaneously
reporting reduced levels of confusion and fatigue shortly after the exercise session
had ended (Hansen, Stevens, & Coast, 2001). Additionally, another study found
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that participants who engaged in an exercise program three days a week reported
improvements in sleep quality, depression, and quality of life (Singh, Clements, &
Fiatarone, 1997). Finally, reaping the personal benefits of engaging in physical
activity is not dependent on others around you also engaging in the behavior. Given
this, Study 2 should adequately address some of the major shortcomings of Study 1
and provide an expanded examination of using self-concordance for behavioral
interventions. As such, the four hypotheses for Study 2 mirror those from Study 1
and are as follows:
Hypothesis 1: During the manipulation, the identified group will have
higher self-concordance toward physical activity than the extrinsic group.
Hypothesis 2: During the manipulation, the extrinsic group will engage in
more physical activity than the identified group.
Hypothesis 3: After the manipulation has been removed, the identified
group will have higher self-concordance toward physical activity than the
extrinsic group.
Hypothesis 4: After the manipulation has been removed, the identified
group will engage in more physical activity than the extrinsic group.
Study 2 Method
Participants
Individuals who are members of Amazon’s Mechanical Turk were solicited
to participate in a study on healthy attitudes and behaviors. Participants were
compensated for their participation in the study. As noted for Study 1, a power
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analysis was conducted to determine the desired sample size for the study. When a
large effect size (f = .35) was used to determine the number of participants, a total
of 24 participants overall was indicated with power (1−β) set at .95. When a
medium effect size (f = .15) was used to determine the number of participants, a
total of 120 participants overall was indicated with power (1−β) set at .95. Based on
these results, about 120 participants are needed.
In order to participate in the study, all participants were required to be at
least 35 years of age, live in the United States, own a smart phone, and be willing
to download an application to track physical activity—specifically steps. Over 600
MTurk workers were screened for Study 2. Any MTurk worker who had previously
participated in Study 1 was not permitted to participate in Study 2. Of the 600
screened, a total of 179 participants met the study qualifications and completed at
least five of the six rounds of data collection. The following descriptive statistics
are reported for the 179 participants included in the analysis. Of these participants,
63% are female and 37% are male. Approximately 75% of participants reported
their race as Caucasian, 7% reported their race as Black or African American, 7%
reported their race as Asian, 7% reported their race as Hispanic or Latino, and the
remaining 4% reported their race as American Indian or Alaska Native, or preferred
not to answer. Participant ages ranged from 35 to 76 with an average age of 41 (SD
= 8.59).
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Measures
Several measures were used in this study: Physical Activity Behaviors
Survey, Physical Activity Attitude Survey, Self-Concordance toward Physical
Activity, and the Ten Item Personality Inventory. In addition, demographic
characteristics were collected including gender, age, and race. All measures for
Study 2 can be found in Appendix C of this paper.
Physical Activity Behaviors Survey. The Physical Activity Behaviors
Survey was created by the researcher for the purposes of this study. This scale was
adapted from a survey used for a dissertation (Wilcox, 2014). The items selected
for scale inclusion were identified as behavioral in nature. The measure consists of
four multiple choice items with varied response options and one open-ended item.
The purpose of this measure is to provide information to describe the sample with
respect to their overall behaviors toward physical activity.
Physical Activity Attitude Survey. The Physical Activity Attitude Survey is a
six item scale that utilizes a 5-point Likert-type scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Higher scale scores reflect a more positive attitude
toward physical activity. The scale was developed and validated by Nelson,
Benson, and Jensen (2010). The measure was found to be psychometrically sound
with good internal consistency (α = .82). The purpose of this measure is to provide
information to describe the sample with respect to their overall attitude toward
physical activity.
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Self-Concordance toward Physical Activity Scale. The Self-Concordance
toward Physical Activity Scale is a nine item measure that uses a 5-point Likerttype scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scale
scores reflect a higher degree of self-concordance toward physical activity. The
scale was adapted from the pilot study survey titled Self-Concordance toward
Environmental Sustainability. The items were altered by replacing the word
“recycling” with the words “physical activity.” Though this scale is somewhat
similar to the Physical Activity Attitude Survey, the self-concordance scale is more
closely aligned to goal setting and intrinsic motivation rather than one’s overall
attitude.
Ten Item Personality Inventory (TIPI). As noted for Study 1, the TIPI
consists of 10 items on a 7-point Likert scale ranging from disagree strongly to
agree strongly. Each of the Big 5 personality traits (conscientiousness, extraversion,
agreeableness, openness, and neuroticism) is measured using two items from the
scale. This measure was included for exploratory purposes only.
Attention checks were embedded throughout the surveys to ensure
participants were not randomly responded. An attention check instructed a
participant to respond to an item with a specific response (e.g., Please select
‘Strongly Agree’). Any participant who failed an attention check was not
compensated and was removed from the participant pool. A total of 4 participants
were removed from this study due to incorrectly responding to an attention check
resulting in a final N size of 179.
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In addition to attention checks, manipulation checks were also included in
the study to ensure that participants believed the feedback they were given in the
identified condition and condition exposed to both manipulations. All 179
participants included in the analysis reported that they did believe the feedback.
Procedure
The procedure for Study 2 was very similar to that for Study 1. Participants
were solicited to participate in a study about physical activity attitudes and
behaviors through Amazon’s Mechanical Turk. Participants first answered a brief
questionnaire to determine if they qualified for the study. If a participant qualified,
he/she was randomly assigned to one of three conditions (extrinsic manipulation,
identified manipulation, or both conditions). The study then consisted of six rounds
of data collection: a baseline survey prior to the introduction of the manipulation
which included self-reported physical activity, four surveys over the course of two
weeks while the manipulation was in place and physical activity was observed
(participants uploaded a photo of their tracking device), and lastly a follow up
survey administered one week after the manipulation had been removed and
physical activity was no longer formally observed. All surveys were completed
online. For each survey an MTurk worker completed, he/she was compensated for
participation. MTurk workers who completed all six surveys over the course of the
study received an additional bonus.
Once recruitment for the study was completed participants were provided
with the baseline survey. The baseline survey included the demographic scale, the
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TIPI, Physical Activity Behaviors Survey, Physical Activity Attitudes Survey, and
the Self-Concordance toward Physical Activity Scale. Additionally, the baseline
survey concluded with a description of the study and a brief quiz to ensure
participants understood the methodology and what was required of them. Any
participant who incorrectly responded to the quiz was removed from the study.
Participants were given 48 hours to complete the baseline survey.
For the extrinsic group (n = 61), after the baseline survey had been
completed participants were informed that they will be given a chance to win an
additional $200 for every 1,000 steps taken on the day the survey becomes
available. Participants were asked to photograph their tracking device and upload
the photo into the survey. The four surveys administered during the manipulation
were randomized over a two week period (in terms of the day the surveys were
administered). By randomizing survey administrations, the extrinsic participants
were potentially less inclined to take advantage of the study’s design in order to
win the additional $200. Participants had 24 hours to complete each survey.
For the identified group (n = 63), after the baseline survey had been
completed participants were informed that they will receive individualized
feedback as it relates to their health and wellness based on the amount of steps
shown in the photograph that they uploaded. Feedback indicated if they had no
impact, a slight impact, a moderate impact, or a great impact on their health and
wellness—thus leading to fewer health risks. The feedback explained that engaging
in physical activity can reduce the risk of heart disease, high blood pressure, and
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diabetes type 2 (World Health Organization, 2018). The four surveys to be
administered during the manipulation were randomized over a two week period.
For the group receiving both manipulations (n = 55), after the baseline
survey had been completed participants were informed that they would receive
chances to win $200 for every 1,000 steps displayed in the photograph they
uploaded. Additionally, participants were also informed that they would receive
educational feedback as it related to their health and wellness based on the amount
of steps reported (both manipulations were the same as those experienced by
participants in the other two conditions). Participants were given 24 hours to
complete the surveys.
After the four rounds of data collection with the manipulation in place were
completed, participants received a message indicating that they were no longer
required to track their physical activity for the study. Participants in the extrinsic
and the combination condition groups were informed that any physical activity
reported in the final survey would not contribute to additional chances to win a
$200 gift card. Participants in the identified and the combination condition were
informed that they would not receive additional feedback for physical activity
reported in the final survey.
The final survey was administered one week after the manipulation was
removed. The final survey included the Self-Concordance toward Physical Activity
Scale and the Physical Activity Attitude Survey and asked for participants to report
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the amount of steps taken a day on average over the last week. Participants were
given 48 hours to complete the final survey.
Study 2 Results
Descriptive statistics and frequencies were calculated for all study variables
to check for outliers and examine distributions. No outliers or problematic
distributions were found. Scale scores were then created for all measures. These
scale scores were also checked in terms of outliers and distributions (no issues were
found) and then descriptive statistics were calculated (see Table 10). Bivariate
correlations were then examined for all relevant variables (see Table 11). Repeated
measures analysis of variance (ANOVA) with wave/measurement occasion as a
within-subject factor and condition as a between-subject factor and one-way
ANOVAs were used to examine the hypotheses of this study.
Hypothesis 1 stated that during the manipulation the identified condition
will have higher self-concordance toward physical activity than the extrinsic
condition. A repeated measures ANOVA was conducted to determine the effect of
experimental condition (extrinsic, identified, both) on self-concordance toward
physical activity over time. Mauchly’s Test of Sphericity indicated that the
assumption of sphericity had been violated χ2(5) = 125.86, p = .00. Therefore, a
Greenhouse-Geisser correction was used. There was not a significant main effect
for wave/measurement occasion F(2.24, 374.59) = 1.35, p = .26. There was not a
significant effect/interaction of wave/measurement occasion and condition, F(4.49,
374.59) = .79, p = .54. There was not a significant main effect for condition F(2,
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167) = 2.52, p = .08. Given this, the results did not support Hypothesis 1.
Hypothesis 1 means and standard deviations are displayed in Table 12.
Hypothesis 2 stated that during the manipulation the extrinsic condition
would engage in more physical activity than the identified condition. A repeated
measures ANOVA was conducted to determine the effect of experimental condition
(extrinsic, identified, both) on physical activity over time. Mauchly’s Test of
Sphericity indicated that the assumption of sphericity had been violated χ2(5) =
41.44, p = .00. Therefore, a Greenhouse-Geisser correction was used. There was a
significant main effect for wave/measurement occasion F(2.57, 428.83) = 3.38, p =
.02. Upon further examination of the pairwise comparisons, it was discovered that
wave/measurement occasion 4 reported significantly higher physical activity than
wave/measurement occasions 2 (p = .01) and 3 (p = .04). There was not a
significant effect/interaction of wave/measurement occasion and condition, F(5.14,
428.83) = .25, p = .94. There was not a significant main effect for condition F(2,
167) = 1.59, p = .21. Given these results, Hypothesis 2 was not supported.
Hypothesis 2 means and standard deviations are displayed in Table 13.
Hypothesis 3 stated that after the manipulation has been removed the
identified condition will have higher self-concordance toward physical activity than
the extrinsic condition. A one-way between subjects ANOVA was conducted to
determine the effects of experimental condition (extrinsic, identified, both) on selfconcordance toward physical activity after the manipulation has been removed.
Results did not indicate a significant effect F(2, 174) = .47, p = .63. Given this, the
70

results did not support Hypothesis 3. Hypothesis 3 means and standard deviations
are displayed in Table 14.
Hypothesis 4 stated that after the manipulation has been removed the
identified condition will engage in more physical activity than the extrinsic
condition. A one-way between subjects ANOVA was conducted to determine the
effects of experimental condition on physical activity after the manipulation has
been removed. Results did not indicate a significant effect F(2, 174) = .96, p = .38.
Given this, the results did not support Hypothesis 4. Hypothesis 4 means and
standard deviations are displayed in Table 15.
Study 2 Discussion
For Study 2, the research attempted to build self-concordance toward
physical activity or exercise—more specifically cardiovascular exercise that was
tracked in the form of steps recorded on a pedometer. Study 2 was designed to
address some of the potential limitations of Study 1. For instance, it may be that
recycling is too distal of a behavior for participants to clearly tie the behavior to the
higher order goal—health. Given that exercise is more directly related to one’s
health, it was thought that the more obvious relationship would be more likely to
produce the proposed results.
Similar to Study 1, it was expected that by receiving educational feedback
that demonstrated how physical activity could help to achieve higher level goals
such as health, participants would begin to place a higher degree of importance on
physical activity and thus begin to place value on that action. The first hypothesis
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of Study 2 stated that during the manipulation the identified condition would have
higher self-concordance toward physical activity than the extrinsic group. This
hypothesis was not supported as no significant results were found. Although
significant results were not found, the identified condition consistently had higher
mean scores for self-concordance when compared to the extrinsic condition and the
participants exposed to both conditions. Thus, the pattern of results suggests
additional research on this approach might be useful.
Similar to Study 1, a one-way ANOVA was conducted on the selfconcordance baseline scores to determine if significant differences existed with
respect to self-concordance at the study’s onset. Results did not indicate any
significant differences between the three experimental groups (F(2, 176) = 1.14, p
= .32). All three self-concordance baseline scores were nearly identical which
provides evidence that any findings or implications related to self-concordance are
not due to initial differences between groups. Additionally, an ANCOVA was
conducted to determine if significant differences between groups could be observed
when controlling for baseline self-concordance as with Study 1. Contrary to Study
1, no significant differences between groups were found (F(2, 176) = .35, p = .71)
indicating that research is still needed to better understand how and under what
circumstances self-concordance can be built or enhanced.
The second hypothesis of Study 2 stated that during the manipulation the
extrinsic condition would report a higher degree of physical activity than the
identified condition. This hypothesis was not supported. However, a main effect for
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wave/measurement occasion was observed with wave/measurement occasion 4
being significantly higher than wave/measurement occasion 2 and 3. This indicates
that overall participants engaged in more physical activity towards the end of the
study. It is possible that because the study was nearing its end participants may
have exerted additional effort in a final attempt to have positive outcomes.
Although it is difficult to interpret nonsignificant results, some speculation
regarding the lack of a condition effect can be provided. Specifically, similar to
Study 1 presenting the notion that there may only be a finite number of items one
can recycle in a 24 hour period, the same principle might be applied to Study 2 in
that Americans may have a finite amount of opportunities to engage in physical
activity. For example, the majority of Americans work fairly sedentary jobs with
only 20% reporting to have jobs that require moderate physical activity (Church et
al., 2011). Additionally, of the participants in this study who indicated that they do
exercise (85%), 64% reported that they exercise when it is convenient. Meanwhile,
of the 15% of participants who reported that they do not exercise, 75% indicated
that they do not have the time to exercise. These findings illustrate the importance
of convenience and opportunity which is similar to the findings of recycling
prevalence studies (Mesmer-Magnus, Viswesvaran, & Wiernik, 2012).
The third hypothesis for Study 2 stated that after the manipulation had been
removed the identified condition would have higher self-concordance toward
physical activity than the extrinsic condition. This hypothesis was not supported as
no significant differences were found. Mean scores for all three groups with respect
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to self-concordance were nearly identical with only a slight increase when
compared to initial baseline self-concordance. Despite theorizing that because
physical activity is more closely related to health and therefore should produce
more favorable results, it is possible that, since this relationship is more obvious
and relevant particularly given the age requirement for participants, there may be a
ceiling effect at play. For example, as people age beyond early adulthood they
experience greater risks with respect to their health and wellness especially their
cardiovascular system, bones/joints/muscles, digestive system, and bladder/urinary
tract. With respect to all of these wellness related issues, the Mayo Clinic (2015)
advises individuals to maintain healthy weight, eat a healthy diet, and/or exercise
regularly. Given that this information is readily available and that doctors regularly
inform their patients of the importance of physical activity (Centers for Disease
Control and Prevention, 2018), it may be that the participants in this study have
already drawn the connection between physical activity and health. In other words,
these individuals may have already developed self-concordance toward physical
activity, thus rendering the self-concordance manipulation in this study ineffective.
The fourth hypothesis for Study 2 stated that after the manipulation had
been removed the identified condition would engage in more physical activity than
the extrinsic condition. This hypothesis was not supported as no significant
differences were found between the three groups with respect to physical activity
one week after the manipulation had been removed. Given the results from the
second hypothesis, these findings come as no surprise. Participants continued to
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report about the average amount of steps a typical American takes in a given day
(Tudor-Locke & Bassett, 2004). In addition to examining physical activity after the
manipulation had been removed, a one-way ANOVA was conducted to determine
if any significant differences existed between groups at the onset of the study with
respect to physical activity. Results indicated that baseline physical activity did not
significantly differ between the three groups (F(2,175) = 1.32, p = .27). An
ANCOVA was conducted with baseline steps analyzed as the covariate. Results
indicated that no significant differences between groups existed when controlling
for the baseline (F(2, 176) = .26, p = .77). When comparing the means of baseline
physical activity to post-study physical activity, a meaningful pattern does not
emerge and reported steps taken are relatively unchanged. Given that 54% of
participants reported that they exercise when it is convenient and 16% reported that
they do not exercise, it seems that physical activity is not perceived as a high
priority despite 90% of participants reporting being concerned (48%), very
concerned (30%), or extremely concerned (12%) with maintaining good physical
health. It may be beneficial for future researchers to draw attention to this
inconsistency in an effort to achieve the predicted results.
General Discussion
The purpose of this research was to attempt to build self-concordance by
tying targeted behaviors to preexisting goals within one’s goal hierarchy. By doing
so, it was believed that the targeted behavior would persist even after an
intervention was removed, thus producing better long-term outcomes when
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compared to studies utilizing extrinsic motivational tactics (Deci, Koestner, &
Ryan, 1999). Attempting to produce longer-term behavioral change by building
self-concordance has not been previously examined as a potentially beneficial
intervention strategy. Providing evidence that self-concordance could be leveraged
as an effective mechanism to produce desirable end behaviors in the long term
would have positive implications for a number of settings--including educational,
organizational, and governmental contexts.
Motivated Action Theory (DeShon & Gillespie, 2005) postulates that goals
are often represented in goal hierarchies where higher level goals are more uniform
across individuals, drive or explain why actions or lower level goals are pursued,
and have clear connections with physical and mental health. Additionally,
Motivated Action Theory claims that self-goals, which are found at the top of the
goal hierarchy, are achieved by leading a healthy and fulfilling life. Selfconcordance is defined as the degree to which goals are of interest and value to an
individual (Sheldon & Elliot, 1999). When goals are considered self-concordant, an
individual places internal or intrinsic value on the goal and thus it activates or
sustains behaviors in support of that goal. Given this, it was proposed that a
behavioral intervention could achieve successful long-term effects by creating selfconcordance toward that behavior. More specifically, both studies attempted to
build self-concordance by tying a behavior to a higher level goal—primarily health
and wellness.
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For Study 1, the research attempted to build self-concordance toward
environmental sustainable practices by targeting green behaviors—more
specifically recycling. It was expected that those receiving educational feedback
that linked green behaviors to higher level goals (such as health) would sustain the
behavior after the manipulation had been removed. Additionally, it was also
hypothesized that self-concordance would increase over the course of the study for
those exposed to the identified condition. Only partial support for Hypothesis 1 was
observed, with those exposed to both conditions reporting significantly higher selfconcordance scores than those exposed to the extrinsic condition alone. This
finding implies that the identified condition did have an effect, but the effect did
not translate to behavioral changes. It is possible that the study was too brief for
real behavioral effects to be observed. Future researchers may want to explore this
relationship over a longer period of time. Additionally, in an exploratory analysis
for Study 1, when baseline self-concordance was controlled significant effects were
observed for post-manipulation self-concordance with those in the identified
condition reporting higher self-concordance than those in the extrinsic condition.
Although these results are promising, they were not replicated in Study 2. This
implies that more research is needed to better understand how self-concordance can
be manipulated through the use of educational feedback. As previously mentioned
in this paper, it is possible that this pattern was observed due to a potential ceiling
effect in the case of physical activity and health. It is possible that because the
connection between the recycling behavior and health is more distal, learning
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occurred, thus increasing participant self-concordance toward recycling. Although
this finding is interesting, it should not be overstated as the increase in selfconcordance did not correspond to significant changes in behavior.
Study 1 may have involved several limitations that impacted the ability to
observe the desired behavioral outcomes. A primary concern with Study 1 was that
engaging in the recycling behavior lacked any real immediacy with respect to
health. Additionally, when it comes to environmental sustainability there may be an
accurate perception that the greater collective needs to engage in green behaviors in
order to achieve positive impacts. This implies that even if the connection was
made between the action and the higher order goal and that it was understood the
health impacts would take time to be realized, much of the outcome was dependent
on the greater community engaging in the behaviors.
Given these limitations, Study 2 was designed to target a different behavior
that could address the limitations of Study 1. Similar to Study 1, Study 2 attempted
to build self-concordance but rather than targeting green behaviors, physical
activity (steps taken) was the target behavior as it more closely aligns with higher
order self-goals, has more of an immediate impact on the person engaging in the
behavior, and does not depend on others engaging in the behavior in order to
observe the positive outcomes.
Despite Study 2 addressing these limitations of Study 1, results did not
demonstrate support for the proposed hypotheses. As previously discussed, it is
possible that ceiling effects could be at play with Study 2 because physical activity
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is often tied to health and wellness especially as people move from early adulthood
to adulthood which was the targeted age group (35 years and older) for this study.
It is also possible that the targeted observable behavior was flawed. Using a device
to track steps was easily verifiable, but cardiovascular exercise is only one
component of physical activity. Other forms or metrics of physical activity that
could be considered by future researchers are elevated heart rate, calories burned,
time spent weight lifting, and/or number of high interval intensity training sessions.
By targeting more or other forms of physical activity, future studies could gain a
more comprehensive understanding of the potential dynamics at play.
Overall, little support was found for the hypotheses in both studies. There
are several potential explanations for this. For instance, it is possible that the
theoretical framework presented was incorrect. Perhaps self-concordance is not an
effective construct to bridge lower level behaviors to higher order goals. It is
possible that another construct could be identified that better bridges this gap.
Additionally, it is also possible that producing long-term behavioral outcomes
might require that interventions take a blended or individually tailored approach
and that a one size fits all solution may not be realistic. There could also be issues
with the measurement approach used to assess self-concordance. Given that selfconcordance is not as popular in research as constructs like intrinsic and extrinsic
motivation, fewer instruments are readily available for researchers and different
approaches are being adopted in an attempt to better understand and measure this
construct (E. Adriasola, personal communication, November 18, 2013). An
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additional concern with the measurement approach is that the self-concordance
scale may be too similar to an attitudinal survey and perhaps does not capture
additional variance outside of overall attitudes.
Finally, it is also possible that the attempts to activate the goal hierarchy
were ineffective. The studies presented here used educational feedback as a
mechanism for activation and assumed that all participants have a similar goal
hierarchy. Other researchers are attempting similar work but are providing
participants with a means to represent their own individual goal hierarchy in an
effort to create more concrete connections (Unsworth et al., 2011). Although this
approach is more time consuming and makes it difficult to apply in practical
settings, it may be useful to further explore this option until utilizing selfconcordance as an intervention mechanism is better understood.
Limitations and Future Research
In addition to the issues outlined above, other study limitations should be
considered and potentially addressed by future researchers in hopes of achieving
more favorable outcomes. In both studies, participants provided photographic
evidence of either their recyclables or the number of steps taken in a given day.
Although this measurement approach may be better than simple self-reports of
these behaviors, there could still be issues with the accuracy of these scores. For
instance, it is possible that some participants may have not recycled these items
despite having the ability (curbside recycling) to do so. It is also possible that
participants held onto some or all of their recyclables over the course of the study
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in order to give the appearance that they were recycling more items than they
actually were. Additionally, for the physical activity study it is possible that the
devices used to track steps had varying degrees of accuracy. It is also possible that
participants may have used another person’s pedometer, such as a spouse, in order
to inflate their reported steps. In the future, researchers should attempt to have more
control over these aspects of the study to ensure the accuracy of data.
Also in both studies, educational feedback related to the amount of
recyclables and steps was provided within the survey. The researcher could not
guarantee that each participant thoroughly read the educational feedback. Future
researchers should again attempt to have greater control over this aspect of the
study and provide feedback in person and/or provide follow-up questions to ensure
that all participants are aware of and understand the information provided.
In addition, self-concordance was measured immediately following the
educational feedback that was provided over the course of two weeks while the
manipulation was in place. It may be interesting for future researchers to consider
expanding the amount of time between educational feedback and measuring selfconcordance.
Another consideration for future researchers to potentially explore is the
idea that participants should first focus on creating a behavioral change and then
explore building self-concordance once the behavioral change has occurred.
Behavioral scientists would argue that this is the ideal approach to utilize given that
there is some evidence to suggest that this methodology is the most efficient and
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that attitudes may have very little influence over behaviors (Ajzen & Fishbein,
1977).
Additionally, participants were motivated to participate in the study due to
an external reward (i.e., participants were recruited from Mechanical Turk, where
workers are seeking tasks for pay). Despite having attention checks and reviewing
data to ensure random responding did not occur, there may still be some concerns
about the overall quality of data given participant initial motivation for
participation. Future researchers may find a different pattern of results by utilizing
a population that is not extrinsically rewarded for their participation. Furthermore,
both samples likely had a good degree of exposure to psychological testing. Given
this, their responses and behaviors may not be representative of the general
population who has less experience participating in research. It may be beneficial
for future researchers to explore the methodology and variables with participants
who are less familiar with psychological measures and studies.
Before the study began, participants first completed a screening survey to
ensure they met the minimum qualifications for participation such as having
curbside recycling, willingness to track steps via a pedometer or mobile app, and
being at least 35 years of age. It is possible that this initial screening removed a
good deal of variance from the studies and therefore influenced the findings. In the
future, researchers may attempt to simplify or eliminate the screening process in
order to allow for greater variance.
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Lastly, this study targeted behaviors that the participants were already
engaging in to some degree. For Study 1, it was a requirement that participants
have curbside recycling in order to be included in the study. This implied that the
participants were likely already engaging in this activity and that they reside in a
community that values this action. For Study 2, steps taken in a day was the means
of measuring physical activity. Physical activity was selected due to the ability to
easily track and verify the behavior. Future researchers may want to consider a
different form of physical activity given that on average Americans take
approximately 5,000 steps each day (Tudor-Locke & Bassett, 2004). This means
that participants did not necessarily have to engage in any extra physical activity
for this study. The study may have produced better results by targeting behaviors
that participants were not already enacting.
Conclusions
The purpose of this research was to attempt to build self-concordance by
tying targeted behaviors to preexisting goals within one’s goal hierarchy. Two
studies targeted self-concordance toward environmental sustainability and physical
activity by providing feedback that linked these behaviors to a higher order goal
(health). Although none of the hypotheses were fully supported in either of the two
studies, a few interesting findings as well as theoretical considerations suggest that
further exploration of creating self-concordance through the goal hierarchy may be
valuable. Future researchers could attempt to explore different desirable behaviors
and methodologies.
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Appendix A
The following surveys were used during the pilot study.
Self-concordance toward Environmental Sustainability Survey – 5-point Likert
scale strongly disagree to strongly agree
1.
2.
3.
4.
5.

I believe recycling is important.
I think recycling will help reduce pollution in my local community.
I think recycling is a means to obtain long term goals.
I think recycling will help keep me healthy.
I think recycling is one of the ways that I have chosen to make
improvements on a personal level.
6. I think that recycling is a good way to develop responsible habits that will
be useful to me later.
7. I consider recycling a valuable action.
8. I believe recycling produces personal benefits.
9. I see recycling as a means to obtain health goals.
10. I think recycling is a way to acquire abilities in other areas that are
important to me.
11. I think recycling is a way to invest myself in what is important to me.
12. I think recycling will help to attain what I desire.
13. I think recycling will help me to become the person I aim to be.
14. I think recycling will improve my value as a responsible citizen.
15. I think recycling will enable me to accomplish environmental goals that I
find valuable.
Introjected Motivation Scale – 5-point Likert scale strongly disagree to strongly
agree, and an option for ‘I do not recycle’
1. I recycle because I would beat myself up for not doing it.
2. I recycle because otherwise I would feel guilty for not doing it.
3. I recycle because I force myself to do it.
4. I recycle because I would feel bad if I do not do it.
Intrinsic Motivation Scale – 5-point Likert scale strongly disagree to strongly
agree – to know
1. I recycle in order to feel pleasant emotions.
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2. I recycle because of the sense of well-being I feel from recycling.
3. I recycle for the pleasant sensations I feel while recycling.
4. I recycle for the enjoyable feelings I experience.
Self-Efficacy Scale – 5-point Likert scale strongly disagree to strongly agree
1. I will be able to achieve most of the goals that I have set for myself.
2. When facing difficult tasks, I am certain that I will accomplish them.
3. In general, I think that I can obtain outcomes that are important to me.
4. I believe I can succeed at most any endeavor to which I set my mind.
5. I will be able to successfully overcome many challenges.
6. I am confident that I can perform effectively on many different tasks.
7. Compared to other people, I can do most tasks very well.
8. Even when things are tough, I can perform quite well.
Skepticism Scale – 5-point Likert scale strongly disagree to strongly agree
1. Most environmental claims made on package labels or in advertising are
true.
2. Because environmental claims are exaggerated, consumers would be better
off if such claims on package labels or in advertising were eliminated.
3. Most environmental claims on package labels or in advertising are intended
to mislead rather than to inform consumers.
4. Choose strongly disagree as proof you are paying attention.
5. I do not believe most environmental claims made on package labels or in
advertising.
Locus of Control Scale – Select the statement you most strongly agree with
1. Many of the unhappy things in people's lives are partly due to bad luck.
People's misfortunes result from the mistakes they make.
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2. One of the major reasons why we have wars is because people don't take
enough interest in politics.
There will always be wars, no matter how hard people try to prevent them.
3. In the long run people get the respect they deserve in this world.
Unfortunately, an individual's worth often passes unrecognized no matter
how hard he or she tries.
4. The idea that teachers are unfair to students is nonsense.
Most students don't realize the extent to which their grades are influenced
by accidental happenings.
5. Without the right breaks one cannot be an effective leader.
Capable people who fail to become leaders have not taken advantage of
their opportunities.
6. No matter how hard you try some people just don't like you.
People who can't get others to like them don't understand how to get along
with others.
7. I have often thought that what is going to happen will happen.
Trusting to fate has never turned out as well for me as making a decision to
take a definite course of action.
8. In the case of the well-prepared student there is rarely if ever such a thing as
an unfair test.
Many times exam questions tend to be so unrelated to course work that
studying in really useless.
9. Becoming a success is a matter of hard work; luck has little or nothing to do
with it.
Getting a good job depends mainly on being in the right place at the right
time.
10. The average citizen can have an influence in government decisions.
This world is run by the few people in power, and there is not much the
little guy can do about it.
11. When I make plans, I am almost certain that I can make them work.
It is not always wise to plan too far ahead because many things turn out tobe a matter of good or bad fortune anyhow.
12. There are certain people who are just no good.
There is some good in everybody.
13. In my case getting what I want has little or nothing to do with luck.
Many times we might just as well decide what to do by flipping a coin.
14. Who gets to be the boss often depends on who was lucky enough to be in
the right place first.
Getting people to do the right thing depends upon ability, luck has little or
nothing to do with it.
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15. As far as world affairs are concerned, most of us are the victims of forces
we can neither understand, nor control.
By taking an active part in political and social affairs the people can control
world events.
16. Most people don't realize the extent to which their lives are controlled by
accidental happenings.
There really is no such thing as "luck."
17. It is hard to know whether or not a person really likes you.
How many friends you have depends upon how nice a person you are.
18. In the long run the bad things that happen to us are balanced by the good
ones.
Most misfortunes are the result of lack of ability, ignorance, laziness, or all
three.
19. With enough effort we can wipe out political corruption.
It is difficult for people to have much control over the things politicians do
in office.
20. Sometimes I can't understand how teachers arrive at the grades they give.
There is a direct connection between how hard 1 study and the grades I get.
21. Many times I feel that I have little influence over the things that happen to
me.
It is impossible for me to believe that chance or luck plays an important role
in my life.
22. People are lonely because they don't try to be friendly.
There's not much use in trying too hard to please people, if they like you,
they like you.
23. What happens to me is my own doing.
Sometimes I feel that I don't have enough control over the direction my life
is taking.
24. Most of the time I can't understand why politicians behave the way they do.
In the long run the people are responsible for bad government on a national
as well as on a local level.
Green Behaviors Scale – 5-point Likert scale strongly disagree to strongly agree
1.
2.
3.
4.

I try to prevent unintended pollution and waste of resources.
I monitor the environmental impact of products I use.
I improperly handle hazardous materials.
I neglect to clean up after an environmentally-harmful accident or event.
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5. Select neither agree nor disagree to show you are paying attention.
6. I knowingly cause unnecessary damage to the environment.
7. I participate in projects that improve the local environment.
8. I monitor everyday activities for potential sources of unintended pollution.
Demographic Items
1. What is your gender?
a. Male
b. Female
2. What is your ethnicity
a. American Indian or Alaska Native
b. Asian
c. Black
d. Hispanic or Latino
e. Native Hawaiian or Other Pacific Islander
f. White
g. Other _________
3. Please indicate the highest level of education completed.
a. Grammar School
b. High school or equivalent
c. Vocational/Technical School (2 year)
d. Some College
e. College Graduate (4 year)
f. Master’s Degree (MS)
g. Doctoral Degree (PhD)
h. Professional Degree (MD, JD, etc.)
i. Other
4. How old are you?
a. 18-25
b. 26-34
c. 35-54
d. 55-64
e. 65 or older
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Appendix B
Demographic Survey
1. Name
2. Age
3. Gender
a. Male
b. Female
4. Ethnicity
a. American Indian or Alaska Native
b. Asian
c. Black or African American
d. Caucasian
e. Hispanic or Latino
f. Native Hawaiian or Other Pacific Islander
g. Prefer not to answer
Short Big Five: 5-point Likert scale strongly agree to strongly disagree
I see myself as someone who…
1. …is reserved
2. …is generally trusting
3. …tends to be lazy
4. …is relaxed, handles stress well
5. …has few artistic interests
6. …is outgoing, sociable
7. …tends to find fault with others
8. …does a thorough job
9. …gets nervous easily
10. …has an active imagination
Recycling Behaviors Survey
1. Which of the following statements best describes you?
a. I recycle as much as possible. (goes to question 2-3)
b. I recycle when it’s convenient. (goes to questions 2-3)
c. I do not recycle. (goes to question 4)
2. Which of the following do you recycle on a regular basis? (Select all that
apply)
a. Cardboard
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b. Paper
c. Metal/Aluminum
d. Plastic
e. Other (please specify)
3. Thinking about your recycling habits over the last month, on average about
how many items did you recycle per week?
4. Which of the following best describes why you do not recycle?
a. I’m not aware of recycling opportunities available to me
b. I don’t have time to recycle
c. I don’t think that recycling has any real impacts on the environment
5. How concerned are you about the environment?
a. Not at all concerned
b. Minimally concerned
c. Concerned
d. Very Concerned
e. Extremely Concerned
Recycling Attitude Survey – 5-point Likert scale strongly agree to strongly
disagree
1.
2.
3.
4.
5.
6.
7.

I think that people who recycle are exercising individual responsibility.
I think that recycling will lead to overall lower costs for society.
Recycling is an efficient way to use resources in the production of goods.
Recycling makes good business sense.
I think that recycling is important as a form of global citizenship.
I think that recycling will help reduce global climate change
I think that recycling will reduce energy consumption.

Self-concordance Survey – 5-point Likert scale does not correspond at all to
corresponds exactly
1.
2.
3.
4.
5.
6.
7.
8.

I believe recycling is important.
I think recycling will help reduce pollution in my local community.
I think recycling is a means to obtain long term goals.
I think recycling is one of the ways that I have chosen to make
improvements on a personal level.
I think that recycling is a good way to develop responsible habits that will
be useful to me later.
I consider recycling a valuable action.
I believe recycling produces personal benefits.
I think recycling will improve my value as a responsible citizen.
102

9. I think recycling will enable me to accomplish environmental goals that I
find valuable.
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Appendix C
Qualifying Survey
1. Are you an only child?
a. Yes
b. No
2. Do you have a full time job?
a. Yes
b. No
3. Do you speak more than one language?
a. Yes
b. No
4. Do you exercise at least 3 times a week?
5. Do you own a smartphone?
a. Yes
b. No
6. Are you willing to track the number of steps you take in a day using your
smartphone?
a. Yes
b. No
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Demographic Survey
5. Name
6. Age
7. Gender
a. Male
b. Female
8. Ethnicity
a. American Indian or Alaska Native
b. Asian
c. Black or African American
d. Caucasian
e. Hispanic or Latino
f. Native Hawaiian or Other Pacific Islander
g. Prefer not to answer
9. Highest level of education achieved
a. Some high school or less
b. High school graduate
c. Tech School
d. Some College
e. College Graduate
f. Professional Degree
Short Big Five: 5-point Likert scale strongly agree to strongly disagree
I see myself as someone who…
11. …is reserved
12. …is generally trusting
13. …tends to be lazy
14. …is relaxed, handles stress well
15. …has few artistic interests
16. …is outgoing, sociable
17. …tends to find fault with others
18. …does a thorough job
19. …gets nervous easily
20. …has an active imagination
Exercise Behaviors Survey
6. Which of the following statements best describes you?
a. I exercise as much as possible. (goes to question 2-3)
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b. I exercise when it’s convenient. (goes to questions 2-3)
c. I do not exercise. (goes to question 4)
7. Thinking about your recycling habits over the last month, on average about
how many times do you exercise per week?
8. Which of the following best describes why you do not exercise?
a. I’m not aware of exercise opportunities available to me
b. I don’t have time to exercise
c. I don’t think that exercise has any real impacts on my physical
health
9. How concerned are you about maintaining good physical health?
a. Not at all concerned
b. Minimally concerned
c. Concerned
d. Very Concerned
e. Extremely Concerned
Exercise Attitude Survey – 5-point Likert scale strongly agree to strongly disagree
1.
2.
3.
4.
5.
6.

Exercise helps me cope with stress.
Exercising helps me make new friends.
Exercise helps me stay or get in good shape.
Exercising makes me more attractive.
Exercise gives me more energy.
Exercise makes me better in sports, dance, and other activities.

Health Consciousness Survey - 5 point Likert Scale strongly agree to strongly
disagree
1.
2.
3.
4.

I do everything I can to stay healthy.
Living life in the best possible health is very important to me.
I actively try to prevent disease and illness.
Eating right, exercising, and taking preventive measures will keep me
healthy for life.
5. My health depends on how well I take care of myself.
Self-concordance Survey – 5-point Likert scale does not correspond at all to
corresponds exactly
6. I believe physical activity is important.
7. I think physical activity will help to reduce obesity in my local community.
8. I think physical activity is a means to obtain long term goals.
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9. I think physical activity is one of the ways that I’ve chosen to make
improvements on a personal level.
10. I think that physical activity is a good way to develop responsible habits
that will be useful to me later.
11. I consider physical activity a valuable action.
12. I believe physical activity produces personal benefits.
13. I think physical activity will improve my value as a responsible citizen.
14. I think physical activity will enable me to accomplish goals that I find
valuable.

Manipulation Checks
1. Do you believe the feedback you received about physical activity and health
impacts? Yes/No
2. Do you value the feedback you received about physical activity and health
impacts? Yes/No

Feedback provided based on survey responses:
0 Steps Taken
You did not take any steps. Given this, your impact cannot be measured.
Physical activity is important for someone to maintain good health. It helps to
maintain a healthy weight. Maintaining a healthy weight will reduce the risk of
heart disease, high blood pressure, and type 2 diabetes.
In 2014, over 200 million Americans ages 6 and older reported to be physically
active. That figure is equivalent to 72% of Americans.
1,000-4,999 Steps
Well done! You were able to take X amount of steps. The number of steps you
took will somewhat impact your ability to lead a healthy life. More specifically,
your physical activity will lead to a slight reduction in health risks such as heart
disease.
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Physical activity is important for someone to maintain good health. It helps to
maintain a healthy weight. Maintaining a healthy weight will reduce the risk of
heart disease, high blood pressure, and type 2 diabetes.
In 2014, over 200 million Americans ages 6 and older reported to be physically
active. That figure is equivalent to 72% of Americans.
5,000 – 9,999 Steps
Good job! You were able to take X amount of steps. The amount of steps you took
will impact your ability to lead a healthy life. More specifically, your physical
activity will lead to a reduction in healthy risks such as heart disease.
Physical activity is important for someone to maintain good health. It helps to
maintain a healthy weight. Maintaining a healthy weight will reduce the risk of
heart disease, high blood pressure, and type 2 diabetes.
In 2014, over 200 million Americans ages 6 and older reported to be physically
active. That figure is equivalent to 72% of Americans.
10,000+ Steps
Excellent job! You were able to take X amount of steps. The amount of steps you
took will greatly impact your ability to lead a healthy life. More specifically, your
physical activity will lead to a large reduction in health risks such as heart disease.
Physical activity is important for someone to maintain good health. It helps to
maintain a healthy weight. Maintaining a healthy weight will reduce the risk of
heart disease, high blood pressure, and type 2 diabetes.
In 2014, over 200 million Americans ages 6 and older reported to be physically
active. That figure is equivalent to 72% of Americans.
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Table 1
Pilot items that loaded on Factor 1 and Factor 2 from the exploratory factor
analysis.
Items
1. I believe recycling is important.
2. I think recycling will help reduce pollution in my local
community.
3. I think recycling is a means to obtain long term goals.
4. I think recycling is one of the ways that I have chosen to
make improvements on a personal level.
5. I think that recycling is a good way to develop
responsible habits that will be useful to me later.
6. I consider recycling a valuable action.
7. I believe recycling produces personal benefits.
8. I think recycling will improve my value as a responsible
citizen.
9. I think recycling will enable me to accomplish
environmental goals that I find valuable.
10. I think recycling will help keep me healthy.
11. I see recycling as a means to obtain health goals.
12. I think recycling is a way to acquire abilities in other
areas that are important to me.
13. I think recycling is a way to invest myself in what is
important to me.
14. I think recycling will help to attain what I desire.
15. I think recycling will help me to become the person I
aim to be.
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Factor 1 Factor 2
.89
.78
.82
.64
.78
.88
.60
.67
.71
.71
.85
.85
.67
.87
.75

Table 2
Pilot Study: Hierarchical Regression Analysis for Predicting Green Behaviors
Variable
B
SE B
β
R2
1. Intrinsic Motivation
0.19**
0.06
0.25
.32**
2. Six Item Factor
0.04
0.07
0.06
.08**
3.Nine Item Factor
0.24**
0.05
0.45
.07**
2
Note. B, SE B, and β are reported for the final model and change in R is reported at
each step.
** p < .01
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Table 3
Pilot Study: Hierarchical Regression Analysis for Predicting Green Behaviors
Variable
B
SE B
β
R2
1. Intrinsic Motivation
0.19**
0.06
0.25
0.32**
2. Nine Item Factor
0.24**
0.05
0.45
0.15**
3. Six Item Factor
0.04
0.07
0.06
0.00
2
Note. B, SE B, and β are reported for the final model and change in R is reported at
each step.
** p < .01
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Table 4
Study 1: Scale Score Descriptive Statistics
Variable
Extraversion
Agreeableness
Consciousness
Neuroticism
Openness
Recycling Attitude
Health Attitude
Self-Concordance 1
Self-Concordance 2
Self-Concordance 3
Self-Concordance 4
Self-Concordance 5
Self-Concordance 6
Recycling 1
Recycling 2
Recycling 3
Recycling 4
Recycling 5
Recycling 6

M
2.64
3.48
3.93
2.77
3.65
4.11
3.67
4.04
4.28
4.28
4.27
4.25
4.28
46.61
13.34
13.01
13.97
14.96
30.31
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SD
0.97
0.83
0.77
1.05
0.96
0.63
0.61
0.77
0.58
0.61
0.61
0.70
0.75
48.18
16.24
19.28
13.57
22.26
32.12

Table 5
Study 1: Bivariate Correlations
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Note: Coefficient alphas for measures are reported on the diagonal in parentheses.
**p < .01, *p < .05.
1 = Extraversion; 2 = Agreeableness; 3 = Consciousness; 4 = Neuroticism; 5 = Openness;
6 = Recycling Attitude; 7 = Health Attitude; 8 = Self-Concordance Baseline; 9 – 12 = SelfConcordance Wave; 13 = Self-Concordance Follow-Up; 14 = Recycling Baseline; 15 – 18
= Recycling Wave; 19 = Recycling Follow-Up
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Table 6
Study 1: Hypothesis 1 means and standard deviations by time and condition for
self-concordance
Self-Concordance
Time 1
Time 2
Time 3
Time 4
M
SD
M
SD
M
SD
M
SD
Identified Condition
4.24 0.48 4.26 0.51 4.31 0.50 4.37 0.52
Extrinsic Condition
4.13 0.65 4.13 0.74 4.08 0.72 4.03 0.81
Both Conditions
4.47 0.51 4.42 0.49 4.45 0.51 4.46 0.50
Note: M and SD represent mean and standard deviation, respectively.
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Table 7
Study 1: Hypothesis 2 means and standard deviations by time and condition for
recyclables
Recyclables
Time 1
Time 2
Time 3
Time 4
M
SD
M
SD
M
SD
M
SD
11.61 11.67 15.88 31.48 13.05 11.41 11.32 11.21

Identified
Condition
Extrinsic
13.88 17.43 12.08 12.14 14.67 16.10 20.08 31.58
Condition
Both Conditions
13.10 15.15 12.85 11.70 15.67 14.63 13.90 19.13
Note: M and SD represent mean and standard deviation, respectively.
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Table 8
Study 1: Hypothesis 3 means and standard deviations for follow-up selfconcordance
Self-Concordance
M
SD
Identified Condition
4.35
0.62
Extrinsic Condition
4.09
0.86
Both Condition
4.28
0.70
Note: M and SD represent mean and standard deviation, respectively.
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Table 9
Study 1: Hypothesis 4 means and standard deviations for follow-up recycling
Recycling
M
SD
Identified Condition
29.44
30.73
Extrinsic Condition
33.44
40.84
Both Condition
27.59
20.48
Note: M and SD represent mean and standard deviation, respectively.
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Table 10
Study 2: Scale Score Descriptive Statistics
Variable
Extraversion
Agreeableness
Consciousness
Neuroticism
Openness
Exercise Attitude
Exercise Behavior
Self-Concordance 1
Self-Concordance 2
Self-Concordance 3
Self-Concordance 4
Self-Concordance 5
Self-Concordance 6
Steps 1
Steps 2
Steps 3
Steps 4
Steps 5
Steps 6

M
2.65
3.55
4.02
2.80
3.57
3.73
3.79
4.00
4.26
4.23
4.25
4.28
4.33
5375.31
5918.49
5323.00
5346.88
6141.02
5153.61
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SD
1.01
0.85
0.77
1.10
0.94
0.63
0.65
0.71
0.52
0.55
0.55
0.57
0.62
3581.24
5982.24
4231.18
4303.12
5648.70
3731.35

Table 11
Study 2: Bivariate Correlations
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Note: Coefficient alphas for measures are reported on the diagonal in parentheses
**p < .01, *p < .05
1 = Extraversion; 2 = Agreeableness; 3 = Consciousness; 4 = Neuroticism; 5 = Openness;
6 = Exercise Attitude; 7 = Exercise Behavior; 9 = Self-Concordance Baseline; 10 – 12 =
Self-Concordance Wave; 13 = Self-Concordance Follow-Up; 14 = Steps Baseline; 15 - 18
= Steps Wave; 19 = Steps Follow-Up
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Table 12
Study 2: Hypothesis 1 means and standard deviations by time and condition for selfconcordance

Self-Concordance
Time 1
Time 2
Time 3
M
SD
M
SD
M
SD
Identified Condition
4.39 0.50 4.25 0.63 4.34 0.57
Extrinsic Condition
4.23 0.47 4.24 0.51 4.24 0.53
Both Conditions
4.12 0.58 4.12 0.50 4.12 0.51
Note: M and SD represent mean and standard deviation, respectively.
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Time 4
M
SD
4.37 0.61
4.27 0.54
4.15 0.56

Table 13
Study 2: Hypothesis 2 means and standard deviations by time and condition for steps

Time 1
M
SD
5304.9 4683.4
2
9
5687.8 7271.4
5
1
6372.8 5369.2
6
4

Steps
Time 2
M
SD
4503.6 3813.8
3
5
4992.1 4045.3
4
3
5795.6 3976.9
9
4

Time 3
M
SD
4801.1 3929.3
8
3
5209.5 4416.3
3
3
6205.7 4519.5
6
3

Identified
Condition
Extrinsic
Condition
Both
Condition
s
Note: M and SD represent mean and standard deviation, respectively.
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Time 4
M
SD
5324.7 4551.4
7
3
5683.2 4745.7
5
1
7210.2 7217.7
5
4

Table 14
Study 2: Hypothesis 3 means and standard deviations for follow-up selfconcordance
Self-Concordance
M
SD
Identified Condition
4.39
0.66
Extrinsic Condition
4.28
0.61
Both Condition
4.30
0.60
Note: M and SD represent mean and standard deviation, respectively.
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Table 15
Study 2: Hypothesis 4 means and standard deviations for follow-up steps
Steps
M
SD
Identified Condition
4879.63
3855.38
Extrinsic Condition
4908.90
4077.08
Both Condition
5744.61
3129.96
Note: M and SD represent mean and standard deviation, respectively.
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Figure 1
Unsworth et al.’s (2013) model of psychological conditions underlying pro-environmental
behavior change.
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