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ABSTRACT
USING GOAL ORIENTATION TO DEVELOP CUSTOMIZED LEARNING

ENVIRONMENTS: AN INTERACTIONIST APPROACH
By

Christine Renee Scheu

The purpose of this study was to investigate goal orientation theory as a means of
developing customized computer based learning environments designed to support the
learner’s needs and create a good fit between the learner and the environment.
Specifically, avoid and mastery learning environments were created to allow us to
capitalize on the strengths and tendencies associated with each goal orientation, while
minimizing the weaknesses. The first conceptual model proposed that goal orientation
would interact with the training environment to influence training outcomes. The second
model extended the first model to include self-regulatory processes. Specifically, this
model proposed that the training environment and its interaction with goal orientation
would influence the cognitive, affective, and behavioral components of self regulation
which would in turn influence the training outcomes. A 2 (mastery orientation, avoid
orientation) X 2 (mastery training environment, avoid training environment) between
subjects design was employed. The interaction between goal orientation and the training
environment and the interaction between goal orientation and self-regulatory processes
failed. However, the results indicate that there were some main effects for the training
environment, the self-regulatory processes influenced training outcomes, satisfaction, and
anxiety, and all goal orientation relationships were consistent with extant research.

Implications for future research and practice are discussed.
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CHAPTER 1: INTRODUCTION

In recent years we have all been made aware of the changing nature of work and
the workplace through a number of outlets including the popular press, academic and
practitioner journals, and our own experience. It has become common knowledge that
the technical and cognitive complexity of work is increasing (Ford & Fisher, 1997,
Turnage, 1990; Thayer, 1997) at a time when the number of skilled workers available is
decreasing (Carnevale, 1995; Ford & Fisher, 1997; Goldstein & Gilliam, 1990; Johnston
& Packer, 1987). The workplace itself has become a fast paced environment reflecting
the organizational needs of flexibility and just in time knowledge; key elements for
remaining competitive in a global economy (Coovert, 1990; Garger, 1999). Furthermore,
we have all witnessed the influence of computers and other technological advances in
both work and our daily lives. These changes themselves are no longer new and
surprising, however, many of their implications and effects have yet to be demonstrated
or evaluated.

One area where researchers and practitioners have begun to consider the impact of
the above-mentioned changes is training. It is estimated that U.S. organizations with 100
or more employees spent 60 billion dollars on training in 1998, a 26 percent increase
since 1993 (Garger, 1999). This spending reflects organizations’ increased reliance on
training for coping with changes in the world of work (Ford & Fisher, 1997). More
specifically, some organizations are relying on training because they cannot hire
employees who already possess the necessary skills, while others depend on training to

prevent their workforces from becoming obsolete or to remain competitive in today’s



rapidly changing global market (Coovert, 1990; Davis, 1990; Garger, 1999; Thayer,
1997).

In addition to the new reliance on training, there has been a dramatic shift in
methods of training delivery. It is not surprising that technology has revolutionized
training such that it is no longer restricted to the classroom. Organizations now offer
training opportunities through virtual corporate universities, computer-based training via
the web or CD ROM, and teleconferencing to name just a few of the new delivery
mechanisms (Coovert, 1990; Garger, 1999; Spiegel, 1990; Toney, 2000). These new
delivery mechanisms have generated a host of training related opportunities and
challenges, many of which have yet to be addressed.

One opportunity that has been continually recognized is the potential for
customizing computer-based training to meet an individual’s needs as opposed to generic
training aimed at the group level (e.g., Brown, 2001; Filipczak, 1996; Garger, 1999;
Snow, 1986). Essentially, computer technology offers us the capability to create learning
environments that capitalize on an individual’s strengths and tendencies in an effort to
improve learning, transfer, motivation, and satisfaction. Despite the numerous references
to this capability in both the academic and popular literatures (e.g., Brown, 2001;
Filipczak, 1996; Garger, 1999; Snow, 1986), this opportunity has yet to be realized.
Instead the primary focus to date has been on understanding learner choices and
manipulating the learner’s mental state to fit a generic learning environment. The goal of
the current study is to more directly address the potential for customizing computer-based

training by creating multiple learning environments.



Specifically, the current study will investigate the potential of the motivation-
based theory of goal orientation to guide the development of customized learning
environments. It is expected that customizing the learning environment will allow us to
capitalize on an individual’s strengths and tendencies, while, minimizing their
weaknesses; ultimately improving learning, transfer, motivation, self-efficacy, and
satisfaction. The following pages will highlight what we know about motivation, goal
orientation, person-environment fit, and computer-based training, in an effort to lay the

foundation for the current study.

Motivation

Motivation permeates many aspects of the work environment and training is no
exception. Past research has consistently demonstrated that motivation is related to
various aspects of training effectiveness including performance, affective reactions, and
transfer (Goldstein, 1993; Mathieu & Martineau, 1997; Tannenbaum & Yukl, 1992). As
technological changes allow organizations to shift the burden for training from the
administration to the employee, and employees become increasingly responsible for their
own development (Drucker, 1994; Garger, 1999), the role played by an individuals’
motivation is likely to increase. Recent data suggests that computer based courses have a
dropout rate 10-20% higher than traditional instructor led courses and it is believed that
motivation or a lack thereof, is partly responsible for this difference (Frankola, 2001).
The critical questions for applied training research become, what do we know about
motivation and how it drives the individual? And more importantly, how can we use this

knowledge to improve the effectiveness of computer-based training?



To address these questions one can look at decades of research on motivation,
which can be classified into two broad categories. Research that focuses on individual
traits or characteristics, and research that focuses on the situation or specific
environments (Kanfer & Heggestad, 1997). Over the years these two types of research
have frequently remained mutually exclusive even though many motivation researchers
believe we need to integrate information on the person and the environment to make real
progress in understanding motivation in the workplace (Kanfer & Heggestad, 1997,
Weiss & Adler, 1984). This suggests that the ultimate goal for motivation research is to
develop an interactionist approach to motivation. To achieve this however, researchers
caution that we need to develop a more cohesive framework for understanding individual
differences in motivation (Kanfer & Heggestad, 1997).

For decades, theory and research have acknowledged the importance of stable
individual differences. The study of stable individual differences should allow us to
determine how a given individual will typically respond to a host of environmental
stimuli such as feedback, rules and regulations, supervision, and other employees to name
just a few. In terms of motivation, researchers have identified individual differences in
needs (e.g., achievement, growth, self-actualization, and belongingness), individual
differences in motives (e.g., mastery, competence, challenge), and individual differences
in values (e.g., rewards, feedback, and evaluation; Kanfer, 1990). Despite it’s recognized
importance, the theory and research on motivational individual differences remains
fragmented, disorganized, and chaotic (Kanfer & Heggestad, 1997). This is largely due
to the vast number of individual differences we have identified and relatively few efforts

to look for patterns and similarities across these differences. Thus as previously



mentioned, the lack of a recognized cohesive framework has made it difficult for us to
apply what we know to any given environment and to truly achieve an interactionist
approach to motivation (Kanfer & Heggestad, 1997). More recently, however,
researchers have begun to recognize the value of organizing frameworks such as self-
regulation in working towards an interactionist approach. The value of the self-
regulatory framework with regards to improving our understanding of individual
differences in motivation, will be discussed in later sections.

Looking to other areas of individual difference study, a similar interactionist
sentiment is found in the education based aptitude-treatment literature. As early as the
1960’s educational researchers have been encouraging us to adjust our teaching and
training efforts to address individual differences and needs (Cronbach, 1967). Early
research in this area considered a host of individual differences including cognitive
ability, achievement motivations, interests, creativity, and affect (Cronbach, 1967; Snow,
1986; Snow 1992). For simplicity, these varied individual differences were coined
aptitudes. According to Cronbach (1967, pg23) an aptitude is “a complex of personal
characteristics that accounts for an individuals end state after a particular treatment, that
is, it determines what he learns, how much he learns, or how rapidly he learns...An
aptitude includes whatever promotes the pupil’s survival in a particular education
environment.” Simply stated, the focus of the aptitude-treatment literature is
understanding which individual differences work best in which learning environments.
More specifically early researchers suggested that the aptitude-treatment literature should

focus on relatively stable individual differences (Snow, 1989; Snow 1992). That is,



predictable differences that cut across environments and situations even if those
differences are somewhat influenced by situations.

Over the next several years, the aptitude-treatment literature became overly
focused on cognitive ability and ultimately ignored the role played by individual
differences such as achievement motivation (Snow 1986; Snow 1992). As a result,
students have been separated by ability levels and training and education programs have
largely remained fixed or non-adaptive. This approach essentially forces students to fit a
generic learning system, which is adequate for some learners but not optimal for any set
of individuals (Snow 1986; Snow 1992). This had led researchers to call for a broader
approach to understanding the person-environment interaction in educational settings
with the ultimate goal being to tailor education to meet individual needs (Snow, 1986;
Snow, 1989; Snow, 1992).

In particular it is suggested that researchers look at aptitudes beyond cognitive
ability, such as motivation (Snow, 1986; Snow, 1989; Snow, 1992). Several motivational
concepts such as, the need to approach success and the need to avoid failure, the need for
personal development vs. the need for conformity, and evaluation anxiety are highlighted
as possible areas of interest (Snow, 1986; Snow, 1989; Snow, 1992). Similar to the
warnings issued by motivational researchers, educational researchers communicate the
need to understand how these constructs work together as opposed to studying a
multitude of singular motivation constructs (Snow, 1992). Furthermore it has been
suggested that researchers investigate both adaptive and maladaptive educational
practices (Snow, 1986; Snow, 1992). This suggestion stems from the individual

differences perspective. Specifically, when developing more tailored learning



environments and educational techniques it is as valuable for us to understand what does
not work for one group as to understand what does work for another, as well as,
understanding why these differences exist.

In summary, to meet growing demand to understand motivation and how it drives
the individual in the changing work environment research needs to achieve a more
interactionist perspective. However, achieving an interactionist perspective requires a
more cohesive framework of individual and situational differences. As will be discussed
in more depth below, many of the motivational concepts have recently been organized to
form a more coherent framework of self-regulatory processes. This framework has the
potential to provide researchers with the necessary tools to enhance our understanding of

the person-environment interaction.

Self-Regulatory Processes

In recent years, the call for a more cohesive framework for understanding
motivation has largely been answered by integrating the various literatures on
achievement needs, motives, and values, goal orientation, goal setting, goal striving, and
self-regulatory processes. The following pages will briefly highlight how a self-
regulatory framework can help us better understand motivational processes. This will be
followed by an in-depth discussion of goal orientation, one of the key motivational
variables of interest to the current study.

Self-regulatory processes enable individuals to guide their goal-directed behaviors
over time and across situations (e.g., Austin & Vancouver, 1996; Karoly, 1993).

Theories of self-regulation generally involve the concept of a goal or referent which

individuals work towards (e.g., Carver & Scheier, 1981; Kanfer & Ackerman, 1989;



Klein, 1989; Scheier & Carver, 1982) and the concept of a feedback loop or a process
that allows individuals to gather information regarding their progress towards the goal or
referent and make adjustments to reduce discrepancies between the current state and the
desired state (e.g., Bandura, 1991; Carvei & Scheier, 1981; Kanfer & Ackerman, 1989,
Klein, 1989; Scheier & Carver, 1982). The effectiveness of these self- regulatory
processes largely determine the progress an individual makes toward his/her goal, which
in turn impacts the individual’s affect, behaviors, perceptions of ability, and future goal
selection (e.g., Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Kanfer &
Heggestad, 1997).

To simplify matters, the self-regulatory process can be broken into three
components (e.g., Bandura, 1991; Karoly, 1993; Kozlowski, Toney, Mullins, Weissbein,
Brown, & Bell, 2001; Zimmerman, 2000). The names of these components vary greatly
across specific theories and authors as do the placement of the specific activities
associated with each component; however, the basic ideas and activities are consistent
across the board. For the purposes of the current paper, the self-regulatory process will
be considered in terms of behavioral, cognitive, and affective components.

The behavioral component of self-regulation involves activities such as goal
adjustment, determining practice needs, planning, and strategy changes (e.g., Kozlowski
et al., 2001; Zimmerman, 2000). This component incorporates a number of
psychological concepts and theories. For instance, one might notice similarities to action
goals or developing implementation strategies (Gollwitzer, 1999), as well as similarities
to theories of plamed behavior (Ajzen, 1991), and action control theory (Kuhl, 1985).

The activities incorporated into this aspect of self-regulation require conscious decisions



and actual behavioral changes or actions (e.g., Kozlowski et al., 2001; Zimmerman,
2000). These actions and decisions ultimately influence the cognitive and affective
components of self-regulation, as well as, an individual’s performance, reactions, and
perceptions, of a given task or situation (e.g., Bandura, 1991; Dweck, 1996; Kozlowski et
al., 2001; Zimmerman, 2000). In a training context, the behavioral component may
directly impact practice, study time, withdrawal, material attended to, feedback seeking,
and a host of other observable actions.

The cognitive component refers to self-monitoring and self-reflection activities
(e.g., Bandura, 1991; Kozlowski et al., 2001). More specifically, self-monitoring and
self-reflection refer to the underlying use of feedback loops to check for progress towards
one’s goals and identifying discrepancies (Carver & Scheier, 1981; Scheier & Carver,
1982; Kanfer & Ackerman, 1989). It is important to note there are essentially two types
of monitoring going on here. The more automatic processes such as the negative
feedback loop which require very little if any resources (Carver & Scheier, 1981;
DeShon, Brown & Geenis, 1996). And the more active or metacognitively oriented
processes such as thinking about one’s thinking or progress towards a goal (Flavell, 1979;
Nelson & Narens, 1990). Research and theory suggest that these more active processes
may require attentional resources which could distract from or at least reduce resources
available to other tasks (e.g., Kanfer, Ackerman, Murtha, Dugdale & Nelson, 1994).
However from a training design perspective, research has demonstrated that as long as
breaks are incorporated into the training system, even those self-regulation activities that
require resources are not especially detrimental to learning or performance (Kanfer et al.,

1994).



Irrespective of whether the monitoring is active or automatic, the cognitive
component of the self-regulatory process provides individuals with valuable self-
diagnostic information (Bandura, 1991). In particular, individuals can identify patterns of
behaviors and strategies that are effective and or ineffective for them in varying situations
or environments, determine what material or tasks they have mastered, what material or
tasks they need additional practice on, and evaluate whether their goals are reasonable
and or attainable (Bandura, 1991; Kluwe, 1987; Kozlowski et al., 2001; Zimmerman,
2000). Although the direct impact of this information varies among individuals there is
little doubt that self-reflective cognitions will influence subsequent behavioral decisions
and active affective responses (e.g., Bandura, 1991; Zimmerman, 2000). Whether an
individual’s behavioral adjustments are adaptive or maladaptive and the affective
reactions are positive or negative may depend on what guides the individuals perceptions
and if their attention is focused on success or failure (Bandura, 1991; Carver, Lawrence,
& Scheier, 1996; Dweck, 1996; Higgins, 1997). Research suggests that not all
individuals have the same degree of awareness with regard to these self-reflective
processes (e.g., Tennyson & Rothen, 1979; Tennyson, 1980; Williams, 1993). The key
question is what drives these differences? One potential source of these individual
variations and responses in self-reflective cognitions (i.e., goal orientation) will be
discussed in subsequent sections of this paper.

The affective component encompasses emotional reactions to the evaluations
derived from the feedback loop (e.g., Bandura, 1991; Carver, Lawrence, & Scheier, 1996;
Higgins, 1997; Kozlowski et al., 2001). More specifically, after an individual utilizes the

cognitive component of the self-regulatory process to check for progress towards his/her
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goal and identifies discrepancies, the individual is going to have an emotional reaction to
the discrepancy information. This emotional reaction will generally be considered a
positive or negative reaction and this reaction will subsequently influence behavioral
decisions (e.g., Kozlowski et al., 2001; Zimmerman, 2000). If the individual perceives
that their performance has improved or that adequate progress is being made toward a
goal, a positive reaction to the information such as pride, joy, elation, or relief is likely
(e.g., Carver, Lawrence, & Scheier, 1996; Dweck, 1996; Higgins, 1997). On the other
hand, if the individual perceives that his progress or performance is poor or below
expectations, a negative reaction such as anger, fear, depression, or anxiety is likely (e.g.,
Carver, Lawrence, & Scheier, 1996; Dweck, 1996; Higgins, 1997). Although there are a
number of psychological concepts and theories that address self-regulatory affective
reactions, perhaps one of the more influential is the theory of attributions.

Attributions are essentially the causes assigned to various forms of information
including performance, events, and behaviors (Weiner, 1985). The cause that an
individual assigns to the success or failure of a given event can impact future behavior,
such as strategy choice, study time, task persistence or withdrawal, and perceptions of the
self or one’s self-concept (Baumeister, 1996, Fiske & Taylor, 1991; Zimmerman, 2000).
According to Weiner’s (1985) theory, the dimensions of attributions include locus,
stability, and controllability. Locus refers to whether attributions are internal, directed at
the individual or external such as the environment. Stability generally refers to how easy
it is to change something. This dimension usually refers to stable ability and malleable
effort perceptions. Finally, controllability refers to how much control and individual has

over the cause of an event or performance outcome. Research suggests that it is better for



an individual’s self-efficacy, happiness, and self concept to attribute success to internal,
stable, controllable factors and failure to external, unstable, uncontrollable factors (e.g.,
Baumeister, 1996; Fiske & Taylor, 1991; Zimmerman, 2000). This suggests, that even if
an individual experiences a form of negative affect (e.g., anxiety) it will have fewer
negative impacts on the self-regulatory processes and future behaviors if the event
causing the negative affect is attributed to external, unstable, uncontrollable factors.

Another important element of many self-regulation theories is the concept of goal
hierarchies. The general idea behind goal hierarchies is that individuals have multiple
goals and these goals are hierarchically arranged such that they influence each other as
one moves up or down the hierarchy (Powers, 1973). The higher order goals, or those
towards the top of the hierarchy are the broadest or least tangible goals such as a positive
self-concept; while the lower order goals involve more discrete behaviors such as taking
an exam (Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Powers, 1973).
To achieve the ultimate goal of a positive self-concept, one may choose a number of
paths; however, all paths require addressing lower order goals, which can be connected to
actual behaviors (Lord and Levy, 1994). It is the actual behaviors that we observe in
daily life while self-regulation gives us insight into the processes underlying these
behaviors.

In summary, self-regulatory processes are a mechanism that allow individuals to
guide their goal-directed behaviors over time and across situations (e.g., Austin &
Vancouver, 1996; Karoly, 1993). Individuals’ goals are hierarchically arranged such that
they influence each other as one moves up or down the hierarchy (Powers, 1973). Itis

the lower order goals that are linked actual behaviors that we observe in daily life and use



self-regulatory processes to explain (Carr, DeShon, & Dobbins, 2001; DeShon &
Gillespie, 2005; Powers, 1973). These self-regulatory processes operate through a series
of behavioral, affective, and cognitive components, which continually influence each
other and our observable behaviors and reactions. From a motivation standpoint, self-
regulatory processes provide us with generic organizing framework that helps us
understand human behavior. The central question is how can we predict or understand
why individuals can go through the same general processes and generate different
behavioral, affective and cognitive responses? The simple answer is that every individual
brings their own set experiences and beliefs that influence how information and situations
are perceived and responded to (Bandura, 1991). One way these differences in beliefs
and perceptions may be organized, is according to goal orientations.

Under the framework of self-regulation, individual motivational differences such
as goal orientation may cause varied reactions to information and feedback regarding
progress and performance (e.g., Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie,
2005; Elliot & Dweck, 1988; Dweck & Legget, 1988; VandeWalle & Cummings, 1998).
These variations are likely to be compounded as individuals repeatedly move through
self-regulatory feedback loops checking for discrepancies. Applied to a training context,
the goals one sets in a training program and the behaviors employed as one moves
through the training program will be affected by a number of factors. These factors may
include aspects of the training environment, the instructional design or features of the
training program, and past experience (e.g., Bandura, 1991; Kozlowski et al., 2001;
Zimmerman, 2000). From a motivational standpoint, one of the key individual difference

factors driving goal selection and ultimately self-regulatory processes is goal orientation
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(e.g., VandeWalle, 2001). An individual’s goal orientation is likely to function as a filter
through which relevant information is interpreted (e.g., Dweck, 1996) and affective and
behavioral decisions are made. Once a lower order goal is selected and the behaviors are
initiated, the self-regulatory processes téke over by guiding our behavior and motoring
progress towards the goal (e.g., Baumeister, 1996). The concept of goal orientation and
how it may help us achieve a better understanding of the person-environment interaction

in workplace training is further explored below.

Goal Orientation

Goal orientation is a way of viewing learning opportunities or approaching an
achievement situation (e.g., Dweck, 1986; Farr, Hoffmann, & Ringenbach, 1993; Fisher,
1998). It is considered to be an individual motivational difference that serves as a filter
or orientates people towards particular goals and influences the interpretation of and
reactions to information, events, and actions (e.g., Dweck, 1996). Over the past decade,
goal orientation has become one of the most frequently researched motivation variables
(Carr, DeShon, & Dobbins, 2001). Relationships have been demonstrated between goal
orientation and a host of outcome variables including performance, task choice, feedback
seeking, self-efficacy, metacognition, affective reactions, and learning (e.g., Butler, 1992;
Dweck & Leggett, 1988; Phillips & Gully, 1997; VadeWalle & Cummings, 1997,
Schmidt & Ford, 2003).

State/Trait Debate. Goal orientation has been investigated as a stable individual

difference variable (e.g., Chen, Gully, Whiteman, & Kilcullen; Elliot & Church, 1997), a
domain specific trait (e.g., VandeWalle, 1997), and a malleable state (e.g., Elliot &

Harackiewicz, 1996; Steele-Johnson, Beauregard, Hoover, & Schmidt, 2000). Dweck’s



(1986) initial conceptualization of goal orientation was clearly as a stable personality
trait, which could be influenced by information and environmental factors. As a result,
early research focused more energy on manipulating an individual’s goal orientation
rather than measuring it and understanding the tendencies, strengths and weaknesses
associated with the various goal orientations (Button, Mathieu, & Zajac, 1996; Carr,
DeShon, & Dobbins, 2001). More recently, the trait perspective has dominated research
accounting for nearly 90% of the studies published after 1996 (Carr, DeShon, & Dobbins,
2001). Falling somewhere in between the state and trait extremes is the domain specific
approach (Vandewalle, 1997). This approach suggests that goal orientation should be
addressed at a midlevel of specificity; specifically, goal orientation should be considered
in the major life domains such as academics, work, and athletics (Vandewalle, 1997).
Although the state/trait debate has never really come to a conclusion, the current position
is that goal orientation is a stable trait that can be manipulated by a strong situation
(Button, Mathieu, & Zajac, 1996). Furthermore, it is believed that manipulated or state
goal orientations are weaker than dispositional or trait based goal orientations (Elliot,
1999); suggesting that in most environments people are likely to revert to the tendencies,
strategies, and interpretations associated with their domain specific goal orientation.

The current state/trait position for goal orientation suggests a blending of the more
traditional state/trait perspectives found in the literature. This move towards blending the
two perspectives is paralleled by a similar move in the personality literature (e.g.,
Fleeson, 2001; Mischel & Shoda, 1998). Historically, the personality literature has
treated states and traits as entirely independent and opposing views (e.g., Mischel &

Shoda, 1998). More recently, researchers have begun proposing that blending the two
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views actually provides researchers with a better understanding of personality and
behavior (e.g., Fleeson, 2001; Mischel & Shoda, 1998).

Mischel and Shoda (1998) use a cognitive processes approach to blend states and
traits. Specifically, these authors suggest that states are context specific expressions of
broader decontextualized traits. According to this view, traits are composed of stable sets
of distinctive behavioral characteristics. These behavioral characteristics are selectively
activated by the features of different environments leading to situation specific behavioral
differences or the expression of states. As each situation is composed of different
features, certain behavioral characteristics will be more or less salient in each situation
leading to different levels of cognitive activation and ultimately the expression of
different behaviors across time and situations. Additionally, this cognitive approach
suggests that an individual’s past experiences and self-regulatory processes influence
how the features of the environment are interpreted, which further influences how salient
certain features will be and the expression of behavioral characteristics. Simply stated,
variations in human behavior across time and environments stems from the cognitive
activation patterns produced through a combination of situational features and stable
behavioral characteristics.

Fleeson (2001) takes a more statistically oriented approach to states and traits.
Fleeson’s approach suggests that traits represent a distribution of state behaviors
manifested over time and that the central tendency of this distribution represents an
average of the individual’s states. More precisely, states reflect short-term behaviors and
reactions to vari‘ous situational cues, whereas, traits reflect the overall pattern of these

short-term variations. This approach suggests that overtime, individuals express all



levels of a trait and that trait concepts should reflect both individual stability and
individual variability. Furthermore, it is suggested that within person variability can be
influenced by the number of cues in a situation related to a given trait. Simply stated, a
mastery-oriented individual will respond with higher levels of a mastery orientation if the
cues in the environment are consistent with a mastery orientation and in a less mastery
oriented manner if the environmental cues are inconsistent with a mastery orientation. If
one combines all of these short-term within person variations in mastery behaviors (e.g.,
states), the resulting distribution will reflect both stability and variability or trait mastery.
For the purposes of the current study, goal orientation will be viewed as a domain
specific trait, specifically, goal orientation in a learning environment. This perspective
most closely reflects the current trend of blending states and traits in the literature and
provides the best fit for the current study. For instance, employing Mischel and Shoda’s
(1998) approach, each individual has a stable set of characteristics for their domain
specific goal orientation, and these characteristics will be cognitively activated by
situational cues. When individuals enter a training environment designed to have
situational cues to match their domain specific goal orientation, their states and traits for
the learning domain will match, providing a good fit between the individual and the
training environment. Additionally, Mischel and Shoda’s (1998) approach suggests that
an individual’s past experiences and self-regulatory processes will influence how the
environment is interpreted and acted upon. As will be become evident later in this paper,
this approach is consistent with the extended model proposed by the current study (See

Figure 3).
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Alternatively, if one considers Fleeson’s approach, by the time an individual
reaches higher education or enters the work force, he has over 12 years of experience in
adopting a goal orientation for learning environments. Each of these individual learning
experiences over the last 12 years represents a state goal orientation. If you average these
experiences over the course of 12 plus years, the resulting distribution is a representation
of the individual’s trait goal orientation. When this individual enters a learning
environment designed with situational cues to match their domain specific goal
orientation, the individual will respond with behaviors that reflect the upper end of his
goal orientation trait distribution; therefore, creating a good fit for the individual and the
training environment. Regardless of whose approach best explains the blended state/trait
dynamic, it is clear that the domain specific approach to goal orientation is a good
representation of these concepts.

The Emerging Construct.

As goal orientation research has blossomed, so has our conceptualization of the
construct. In its earliest form, goal orientation was composed of mastery and
performance orientations, which anchored opposite ends of a continuum (Dweck, 1986).
Individuals with a mastery or learning orientation typically view tasks as opportunities to
increase their competence, learn new material, and challenge themselves (Dweck, 1986).
Individuals with a performance orientation approach tasks with a desire to demonstrate
their competence, acquire positive judgments and avoid negative judgments (Dweck,
1986). These two opposing orientations were thought to stem from an individual’s
beliefs regarding ability and effort (Horvath, Scheu, & DeShon, 2001). Specifically,

individuals with a mastery orientation believe they can extend their abilities through
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effort, practice, and learning new skills. In direct contrast, pcrformancé oriented
individuals believe that ability is fixed or cannot be enhanced and that applying effort is
an indication of low ability (Dweck, 1986; Nicholls, 1984).

The first significant revision to the construct of goal orientation as discussed
above, is generally attributed to Button, Mathieu, and Zajac (1996) who proposed that
performance and mastery orientations were actually separate constructs and not mirror
images of one another. This perspective suggests that although individuals may have a
dominant goal orientation they could be high or low on both orientations.

Through research endorsing the two-dimensional perspective our understanding
of mastery oriented individuals has become well-documented (Button, Mathieu & Zajac,
1996; Elliot & Dweck, 1988; Vandewalle, 1997). A mastery orientation is typically
associated with approach goals and a desire to achieve and develop one’s skills and
abilities (e.g., Elliot and Church 1997; Nicholls, 1984). In an effort to improve their
skills and abilities, mastery oriented individuals tend to seek more feedback, expend more
effort, use more effective study strategies, set more challenging goals, and persist in
working toward these goals (Ames, 1984; Dweck & Leggett, 1988; Elliot & Dweck,
1988; Nicholls, 1984; VandeWalle & Cummings, 1998).

Research conducted in a variety of classroom, lab, and field studies suggests that
a mastery orientation leads to few if any negative outcomes (Elliot, 1999). In particular,
a mastery orientation is typically associated with positive outcomes such as setting more
challenging goals, greater skill generalization, achieving high grades, reporting higher

levels of self-efficacy, higher levels of intrinsic motivation, and higher levels of
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metacognitive activity (e.g., Ames, 1984; Button, Mathieu & Zajac, 1996; Dweck &
Leggett, 1988; Elliot, 1999; Elliot and Church 1997; Ford et al., 1998).

In terms of affective reactions, mastery individuals typically report higher levels
of satisfaction, optimism, self-efficacy, and task enjoyment (e.g., Elliot, 1999; Elliot &
Harackiewicz, 1996; Schmidt, 2001; Toney, 2000). It is believed that this positive
outlook is associated with the ability to separate information about the person from
information about a task or situation (e.g., Dweck, Chiu, & Hong, 1995; Dweck, 1996).
For instance, research and theory suggest that mastery oriented individuals generally
avoid internalizing negative feedback; therefore, protecting their self-concept. This
allows mastery individuals to respond in a persistent and adaptive manner as opposed to
withdrawing from challenges (e.g., Dweck, 1986; Dweck & Leggett, 1988; Nicholls,
1984). Furthermore, mastery oriented individuals are more likely to seek feedback,
perceive feedback as valuable, and have less fear of failure (e.g., Dweck & Leggett,
1988; Elliot & Dweck, 1988; Farr, 1993; VandeWalle & Cummings, 1998; VandeWalle,
2003). By protecting their sense of self, these individuals are free to focus on the task,
alter strategies, or apply additional effort to the problem (e.g, Dweck, 1986; Dweck &
Leggett, 1988). As a result, mastery oriented individuals typically perform better than
other goal orientations in the face of difficulty (e.g., Dweck & Leggett, 1988; Elliot &
Dweck, 1988).

The research on performance oriented individuals however, has been far less
conclusive. Initially it was hypothesized that in an achievement context a performance
orientation led to less beneficial results than a mastery orientation. Specifically, it was

expected that a performance orientation would lead to more superficial learning, lower
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task enjoyment, and withdrawal from the task when faced with the possibility of failure
(Elliot, 1999). It has been difficult to find consistent support for these beliefs. In any
given study, the relationships between performance orientation and various outcome
variables, individual differences, and antecedents may be positive, negative, or neutral
(Elliot, 1999). After several years of inconsistent findings researchers once again began
to reevaluate the construct of goal orientation.

Specifically, researchers started looking to the broader self-regulatory, goal
setting, and motivational literatures for a better understanding of what was labeled the
performance orientation in the goal orientation literature (e.g., Carr, DeShon, & Dobbins,
2001; DeShon & Gillespie, 2005; Elliot, 1999; VandeWalle, 1997). This has led to the
incorporation of approach and avoidance concepts into theoretical models and
measurement of goal orientation (e.g., Carr, DeShon, & Dobbins, 2001; DeShon &
Gillespie, 2005; Horvath, Scheu, & DeShon, 2001; Vandewalle, 1997). Specifically, the
concept of performance orientation has been split into approach goals or goals one works
toward (e.g., learn three new facts about designing a web page), and avoid goals or goals
designed to avoid a certain outcome (e.g., avoid failing the next training quiz; Carr,
DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Elliot, 1999; Horvath, Scheu, &
DeShon, 2001; VandeWalle, 1997). The theoretical rationale for this split can be traced
as far back as early Greek Philosophy (see Elliot, 1999). In an effort to develop a more
complete understanding of goal orientation, recent empirical research has begun to focus
on the three-factor model of goal orientation. The three-factor model includes: (1) prove

or approach goals focused on the desire to demonstrate competence; (2) avoid goals or
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the desire to avoiding demonstrating incompetence; (3) mastery, approach goals focused
on the desire to learn.

Clearly, the empirical research on prove and avoid individuals is less developed
than mastery because these constructs were previously grouped together in the two-factor
model as performance orientation. The goal orientation theory regarding the three-factor
model suggests that, avoidance individuals are expected to set avoid goals, change their
goals or lower their expectations when faced with difficulty, and perform lower than
other orientations due to risk avoidance, low persistence, and more negative attitudes
(Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Elliot, 1999; Horvath,
Scheu, & DeShon, 2001; Vandewalle, 1997). Furthermore, avoid individuals are
expected to use a number of withdrawal behaviors to reduce the negative impact on their
self-concepts. Specifically, these individuals may withdraw from the task by quitting,
reducing effort, and using self-handicapping (Carr, DeShon, & Dobbins, 2001; DeShon
& Gillespie, 2005; Elliot, 1999; Horvath, Scheu, & DeShon, 2001; Vandewalle, 1997).

Empirical studies focusing on avoid orientations have found support for many of
the theorized outcomes and behaviors highlighted above. A lab study conducted by Elliot
and Harackiewicz (1996) found distinctly different patterns of results for avoid oriented
individuals as compared to those who were prove and mastery oriented. Using a series of
instructions designed to manipulate goals on a puzzle task, the study found that although
avoid oriented individuals reported valuing competence and exerting as much effort as
the prove and mastery oriented individuals, the avoid oriented individuals reported
spending less time on the task, less enjoyment of the task, and less task involvement than

the other two orientations. Furthermore, these differences were found under what the
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researchers report as relatively benign circumstances. Specifically, the experiment had a
minimal evaluation component due to the limited interaction between the experimenters
and the participants, there were no references made to self-valued attributes such as
intelligence in the experiment, and finally all feedback was either normative or positive
thus maximizing positive competence perception. This suggests that differences between
the three orientations may be even more pronounced in highly evaluative situations; thus
leading to more deleterious effects for avoidance oriented individuals.

Elliot and Sheldon (1997) investigated the antecedents and consequences
associated with the pursuit of avoidance goals over the course of a semester. Their
results suggest that a fear of failure may lead to the pursuit of avoidance goals and that
avoidance goals are negatively related to satisfaction with progress towards a goal,
affective responses, and enjoyment and satisfaction of the goal pursuit. Beyond goal
related outcomes, the study indicates that an avoidance orientation is also negatively
related to self-esteem, life satisfaction, and general well being. Furthermore, the study
found that perceived competence mediates the direct relationships mentioned above,
although the exact mechanism driving the relationship between avoidance goals and
perceived competence are still unclear. A similar semester long study conducted by
Elliot and Church (1997) once again found that a fear of failure may lead to the pursuit of
avoidance goals. It was also reported that avoidance was negatively related to intrinsic
motivation and final grades. Whereas a desire to achieve and high competence
expectations may lead to a mastery orientation; which was in turn was positively related
to intrinsic motivation and unrelated final grades. A prove orientation however, was

reported to stem from a desire to achieve, high competence expectations, and a fear of
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failure; and found to be positively related to final grades. Based on these results, the
authors conclude that different patterns of antecedents and consequences can be
attributed to each of the three goal orientations, therefore; supporting a three-factor
model.

Avoidance has also been investigated with regards to various learning and study
strategies such as, effort, level of processing, organization, and metacognition. A study
by Elliot, McGregor, and Gable (1999) found avoidance to be positively related to less
adaptive strategies such as surface processing and disorganization, but negatively related
adaptive strategies such as deep processing, effort, and persistence. As one might expect,
these less adaptive strategies led to poorer exam performance.

A study by Schmidt and Ford (2003) found that the effectiveness of strategies
may be dependent on an individual’s goal orientation. Specifically, the study employed a
metacognitive intervention designed to increase metacognitive activity. Although past
research has demonstrated that increasing metacognitive activity is an effective way to
improve performance and self-efficacy (e.g., Ford et al., 1998; Meloth, 1990; Payne and
Manning 1992; Rosenshine, Meister, & Chapman, 1996), it was hypothesized that the
effectiveness of metacognitive interventions may vary by goal orientation. As
hypothesized, the study found that the metacognitive intervention was beneficial for low-
avoidance individuals and detrimental to high avoidance individuals. This finding is
consistent with goal orientation theory, which suggests that avoidance oriented
individuals will withdraw from a task or situation to protect themselves from information
suggesting failqre, incompetence, or a need for improvement (e.g., Carr, DeShon, &

Dobbins, 2001; DeShon & Gillespie, 2005; Elliot, 1999; Nicholls, 1984; VandeWalle,
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1997). In this case, a metacognitive intervention, or being directed to engage in thinking
about what you do not know, was viewed as a threatening and metacognitive activity
actually decreased.

Finally, studies by VandeWalle and colleagues (VandeWalle, 2001; VandeWalle,
Cron, & Slocum, 2005) have found relationships between avoidance and a variety of
other variables. Specifically, significant negative relationships have been found between
avoidance orientation and effort, self-efficacy, willingness to seek feedback, the
perceived value of feedback, goal level, openness to experience, and optimism.
Significant positive relationships have been found between avoidance orientation and
perceived cost of feedback seeking, neuroticism, fear of negative evaluation, and entity
or fixed ability beliefs.

With regards to prove individuals, theory suggests that they will set approach
goals, persist towards these goals despite negative feedback in an effort to demonstrate
competence, and internalize negative feedback thus, leading to lower self-concepts (Carr,
DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Elliot, 1999; Horvath, Scheu, &
DeShon, 2001; Vandewalle, 1997). It has also been suggested that prove individuals are
very concerned with impression management, competing with and performing better than
others, and are very outcome focused (e.g., Elliot & Church, 1997; Horvath, Scheu, &
DeShon, 2001; Vandewalle, 2001).

Although empirical studies have found support for the above-mentioned
predictions, recent studies suggest a more complex view of prove oriented individuals.
More specifically, studies have found evidence that prove goals stem from both a fear of

failure and a desire to achieve (Elliot & Church, 1997). As previously mentioned,
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avoidance is typically associated with a fear of failure, and mastery is typically associated
with a desire to achieve. This suggests that the motives of prove oriented individuals can
be a combination of mastery and avoid (Elliot & Church, 1997; Elliot, 1999), thus,
leading to the mixed results discussed below.

A study conducted by Elliot and Harackiewicz (1996) found very similar patterns
of results for prove and mastery oriented individuals. Specifically, prove and mastery
oriented participants in a lab-based puzzle task reported similar levels of effort, valuing
competence, time on task, task involvement, and task enjoyment. The authors suggest
that these similarities are a function of the situation. That is, prove and mastery oriented
individuals will exhibit similar patterns and behaviors in some contexts and very different
patterns of behavior in others. Although more research is needed, it is possible that the
evaluative nature of an environment may play a key role in determining the behavioral
similarities and differences between prove and mastery orientations.

In a semester long field study, Elliot and Church (1997) found different patterns
for each of the 3 orientations. The prove orientation was found to be positively related to
grades and unrelated to intrinsic motivation, while mastery was unrelated to grades and
positively related to intrinsic motivation and avoidance was negatively related to both
grades and motivation. The authors note that although neither approach orientation (i.e.,
prove and mastery) had negative effects on achievement outcomes it is also true that
neither approach orientation had positive effects on both outcomes; thus, suggesting that
it would be most beneficial to simultaneously adopt both approach orientations and

eliminate the avoid orientation.
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Research by Elliot, McGregor, and Gable (1999) focusing on the relationships
between goal orientation, study strategies, and exam performance in a classroom setting
found overlap between prove and both the mastery and avoidance orientations.
Specifically, a prove orientation was positively related to effort, persistence, exam
performance, and surface processing. Similarly a mastery orientation was positively
related to effort, and persistence, however, it was unrelated to exam performance and
positively related to deep processing as opposed to surface processing. An avoidance
orientation was found to be negatively related to exam performance, effort, and
persistence but positively related to surface processing and disorganization.

Similarly, studies by VandeWalle and colleagues (VandeWalle, 2001;
VandeWalle, Cron, & Slocum, 2005) have found consistencies between prove and both
avoid and mastery orientations for a variety of variables. VandeWalle (2001) notes that
frequently the relationship differences between prove and the other two orientations have
been a matter of degree. For instance, both prove and avoid have significant positive
relationships with entity or fixed ability beliefs but the relationship is much stronger for
avoid individuals. While both mastery and prove have been found to have positive
relationships with effort, but the relationship is much stronger for mastery individuals. A
prove orientation has also been found to be positively related to competition, fear of
negative evaluation, neuroticism, and negatively related to willingness to seek feedback
and openness. Overall, a prove orientation may be the most difficult to manage and the
most sensitive to environmental conditions. However, there is clear evidence that the

boundary conditions associated with a prove orientation are not yet fully understood.
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In summary, the current state of research and theory suggests that goal orientation
is best represented using a three factor model which includes mastery, prove, and avoid
orientations. Although research and theory are continually refining the construct of goal
orientation, it appears that these three orientations can lead to different patterns of
thoughts, reactions, and behaviors in a variety of situations. Understanding these patterns
can help us predict behavior and potentially guide regulation and behavior to optimal
levels. That is, if goal orientation serves as a filter and influences goals and the
interpretation of and reactions to information, events, and actions (e.g., Dweck, 1996) we
have the potential to frame information to be maximally effective for each type of
individual. However, as discussed bellow, this potential has yet to be realized.

Despite the increased interest and research focus on goal orientation and it’s
implications for various work and educational activities during the past 20 years, there
remain some key gaps in our understanding and application of this motivational
construct. Of particular interest to the current study is the tendency in the literature to
treat a mastery orientation as the only truly adaptive goal orientation is (e.g., Elliot and
Church, 1997; Vandewalle, 2001). Although there is little doubt that a mastery
orientation leads to few if any negative outcomes (e.g., Elliot, 1999; Elliot and Church,
1997), this should not imply that prove and avoid orientations are purely maladaptive.
With regards to a prove orientation, a few studies have noted that being high on prove
can be beneficial in some environments (e.g., Elliot and Church, 1997; Pintrich, 2000).
In particular, the prove orientation may be especially beneficial when performance based
outcomes (e.g., exam grades and sporting events) and limited errors or no errors (e.g., air

traffic control) are critical aspects of the situation. A prove orientation may also be
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highly beneficial when adopted in conjunction with a mastery orientation allowing
individuals to capitalize on the strengths of both approach orientations (e.g., Elliot &
Church, 1997; Pintrich, 2000).

The avoidance orientation however, has been almost exclusively viewed as
maladaptive (Elliot & Church, 1997). The most positive endorsement found in the
literature is a statement by Elliot and Harackiewicz (1996) indicating that avoidance
“may be the ‘great motivator’ because it elicits strong affective investment and vigorous
action resulting in successful accomplishments.” Similarly, Elliot and Sheldon (1997)
note that it is doubtful that avoidance is detrimental for all achievement relevant
outcomes and it is important that we further explore this issue. This sentiment however
has been lost in recent years and little if any work has been done to understand how we
can effectively manage this orientation and structure situations to capitalize on any
strengths and minimize the weaknesses associated with this orientation.

One will find in a review of the goal orientation literature, the sentiment regarding
the superiority of the mastery is often reflected in both conceptual and empirical pieces
(e.g., Elliot and Church, 1997; Vandewalle, 2001). This presumption has led to a focus
on manipulating individuals and attempting to temporarily alter their mental states. From
a logistics perspective, this approach faces the difficulties associated with successfully
manipulating individuals and maintaining that manipulation long enough to have the
desired impact. As previously mentioned, it is believed that manipulated goal
orientations are weaker than dispositional or trait based goal orientations (Elliot, 1999),
suggesting that in most environments people are likely to revert to the tendencies,

strategies, and interpretations associated with their domain specific goal orientation. As a
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result, prove and avoid oriented people are likely to find themselves attempting to
function in mastery oriented environments, to which their tendencies, strategies, and
interpretations are ill-suited.

From an applied psychological standpoint, we have historically placed a great
deal of importance on individual differences. Unlike cognitive psychologists who prefer
to ignore or wipe out individual differences and treat them as measurement error
(Hofstadter, 1995; Kraiger, 1995; Matlin, 1984), more applied realms of psychology have
clearly told us that we need to focus on the individual. Yet the move towards changing or
manipulating individuals and their goal orientation so that we can treat them all the same
is contrary to this approach.

A natural alternative to the manipulation approach would be to work with
individuals’ natural orientations, strengths, and weaknesses. For instance, if we know
that avoid oriented individuals do not respond well to feedback and interventions
highlighting their errors or weaknesses (e.g., Schmidt & Ford, 2003; VandeWalle, 2001;
VandeWalle, Cron, & Slocum, 2005), then frame feedback and interventions in a way
that would be acceptable and helpful to an avoid individual and less likely to invoke
anxiety, withdrawal behaviors, and off-task thoughts. It is this individualized approach to
maximizing the strengths and minimizing the weaknesses of each orientation that is a key
focus of the current study. Specifically, developing computer-based learning

environments that are optimized for each orientation.

The Environment Side of the Interactionist Perspective

Up until this point, the focus has been on understanding the forces that drive the

individual difference side of the person-environment interaction. Specifically using self-
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regulation as the organizing framework for individual differences in motivation and goal
orientation as the filter, which determines how an individual views, approaches, and
interprets self-regulatory processes. The focus of the following sections will be
developing a better understanding of the environment and how computer-based learning
environments can be customized to meet the needs of individuals. In particular, the
following sections will highlight the concept of person-environment fit and how it relates

to the development of computer-based learning environments.

Person-Environment Fit

One of the most pervasive concepts in psychology is that of “fit”, specifically the
fit between a person and his surroundings (Furnham, 2001; Schneider, 2001). Regardless
of its many forms, applications, and conceptualizations, the one commonality in fit
research is the understanding that fit is the degree of compatibility between a person and
the environment (Kristoff, 1996). The underlying assumption of fit research is that the
better an individual matches her environment the more effective and positive the person
and her environment will be (Ostroff 1993; van Vianen, 2001). The vast body of
research investigating the concept of person-environment fit supports this assumption.
Specifically research indicates that a match between a person and the environment leads
to a host of positive outcomes including higher levels of satisfaction, well-being,
achievement, and commitment (e.g., Gustafson & Mumford, 1995; Meir, Melamed &
Dinur, 1992; Walsh & Holland, 1992).

Over the years, a wide variety of psychology-based person-environment models
and theoretical perspectives have emerged; however, the common thread remains

understanding how people influence environments and how environments influence
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people (Walsh, Price, & Craik, 1992). In its simplest form, the concept of person-
environment fit suggests two distinct entities, namely the person and the environment
(van Vianen, 2001). This perspective is reflected in the literature, as researchers have
typically treated the two concepts as independent and as a result have tended to study
person-environment fit while primarily focusing their attention on either the person or the
environment but not both (van Vianen, 2001, Schneider, 2001). The following pages
highlight these more independent approaches, as well as, some of the more integrative
approaches to the study of person-environment fit.

The majority of the fit literature has focused on the person. Research focusing on
the person has roots in studies of individual differences and primarily stems from two
bodies of literature, personnel selection and vocational interests (Schneider, 2001).
According to Schneider (2001) personnel selection research has employed an implicit
theory of fit. Specifically, selection research identifies the knowledge, skills, ability, and
personality traits required for a position and then proceeds to identify individuals with
these attributes. Clearly the focus is on the person and how well they will fit the position
or the work environment even though fit is never actually measured or assessed.

A similar individual difference or person-centered approach is evident in the
recruitment literature, the main difference being that fit, or at least perceptions of fit, is
actually assessed. This research has primarily focused on identifying individuals who
believe that they match an organization’s goals, values, norms, and attitudes. This
literature has repeatedly demonstrated that individual fit perceptions are positively related

to job choice, performance, work attitudes, and tenure (e.g., Bretz & Judge, 1994; Cable
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& Judge, 1996; Chatman, 1991; Judge & Bretz, 1992; Rynes & Gerhart, 1990; Turban &
Keon, 1993).

The focus of vocational interest research is on understanding and improving the
fit, satisfaction, and productivity, between individuals and their chosen occupations (e.g.,
Holland, 1985; Walsh & Holland, 1992). It is believed that a match between an
individual (i.e., personality, value orientations, and interests) and their vocation will lead
to higher levels of well-being, stability, satisfaction, and achievement, whereas a
mismatch yields, withdrawal, anxiety, tension, stress, dissatisfaction, low self-esteem,
and poor performance (e.g., Holland, 1973; Kahn, Quinn, Snoek, & Rosenthal, 1964;
Meir, Melamed & Dinur, 1995; Walsh & Holland, 1992). Vocational research has been
applied to a number of domains including counseling, education, and career decision-
making (Savickas & Gottfredson, 1999). One of the most prominent theories addressing
vocational choice and person-environment fit is Holland’s theory (1973; 1985). Unlike
the person-centered approaches discussed above, the vocational interest research based
on Holland’s work employs an explicit theory of fit (Schneider, 2001), which typically
uses a person-centered approach to measure both the person and the environment
(Furnham, 2001; Schneider, 2001; Walsh & Holland, 1992). In other words, the defining
features of Holland’s model can be used to define either the person or the environment
making for a more complete test of person-environment fit.

In comparison to the person-centered approach, there has been very little focus on
the environment (Furnham, 2001; Schneider, 2001). The obvious reason for this is that
the environment can be difficult to empirically pin down. For instance, what comprises

an environment? Is the environment the job, the organization, or your work group? Is
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the environment the objective characteristics such as the physical space and specific
social factors or is it the subjective reactions and perceptions of those who occupy the
environment (Furnham, 2001)? If one defines the environment as the job, what
characteristics do you use to define the job and how can you make research about a
particular job informative and generalizable to other organizations?

One approach person-job researchers have taken is to develop occupational
classification systems that organize vast amounts of job related information into a flexible
system that accommodate the changing nature of work and cut across organizations (e.g.,
Holland, 1958; Holland 1959; Oswald & Ferstl, 1999). Another approach has been to
break the environment into various segments or levels such as social, physical, and
cultural and determine how each aspect of the environment contributes to the concept of
fit (e.g., Furnham & Walsh, 1991; Meir, Hadas, & Noyfeld, 1997). A similar, although
less generalizable approach, has been to research very specific environments or domains.
That is, to determine what impacts fit in a work environment vs. a family environment
(Swindle & Moos, 1992). Regardless of approach however, the primary difference
between person-centered and the environment-centered research has been which
variables are treated as the main-effect (Schneider, 2001). Research focusing on the
environment has typically investigated job satisfaction, job characteristics, work systems,
and work rewards, and has virtually ignored individual differences as main effects
(Schneider, 2001).

Instead of taking an either or approach, a small set of researchers have attempted
to study person-environment fit as a unitary concept (Furnham, 2001). Specifically, these

researchers assert that environments are dynamic and largely created by the people
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behaving within them (e.g., Schneider, 1987). That is, environments cannot be separated
from the people that function within them, and as a result environments should be defined
in psychological terms, which can also be used to define individuals. This is the core
concept behind Schneider’s (1987) attraction-selection-attrition model. It is also the
approach used by Ostroff (1993) to study the relationships between person-environment
fit and organizational effectiveness. Specifically, Ostroff defined the environment as the
organizational climate and asserted that climate has frequently been treated as analogous
to personality in that both have been measured in terms of personal characteristics (e.g.,
warm and innovative). To remain consistent with this logic, the study measured both the
climate and the individuals using the same sets of personal characteristics, values, and
preferences (e.g., autonomy, achievement orientation, warmth, etc.).

A similar sentiment can be derived from earlier person-environment fit theories.
For instance, Holland’s (1973; 1985) vocational interest theory which seeks to define the
environment in terms of individuals’ personality traits (Furnham, 2001; Schneider, 2001;
Walsh & Holland, 1992). The underlying assumption being, that environments are
defined psychologically by those functioning in them and should therefore be defined and
measured in that manner (Walsh & Holland, 1992). The bottom line, is that the typical
environment can be difficult to measure and study if you acknowledge that there is a
dynamic relationship between people and the environment and yet you try to treat the two
pieces as entirely independent. Ideally to effectively study fit, both the person and the
environment should be defined in similar terms if one is to truly understand how they

interact.
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In summary, although it is understood that matching attributes or creating a good
fit between a person and an environment yields a variety of positive outcomes, little is
known regarding which characteristics of people and the environment are crucial for
achieving fit (van Vianen, 2001). Potential explanations for this lack of concrete
knowledge are plentiful. Specifically there appear to be serious debates regarding how fit
should be conceptualized, operationalize, measured, and calculated (e.g., Edwards, 1991;
Kristoff, 1996; Schneider, 2001). However interesting these issues may be, such
theoretical debates do little to address the practical concerns and potential applications of
person-environment fit. As eloquently stated by Schneider (2001, pg. 142), “There is no
reason to suspect that all ways of conceptualizing fit are not equally valid given certain
questions, just as there is no reason to suspect that operationalizing fit in one particular
way is the key to measurement problems.”

Drawing from van Vianen (2001) and Schneider (2001) it seems reasonable to
expect that the characteristics of people and the environment that are crucial for
achieving fit will vary based on the questions one seeks to answer. The question of
interest to the current study is, how can we use the motivation-based theory of goal
orientation to guide the development of customized learning environments which allow
us to capitalize on an individual’s strengths and tendencies?

In theory, the answer to this question appears relatively simple. If goal
orientation functions as a filter, which determines how an individual views, approaches,
and interprets self-regulatory processes, then we should be able to create an environment
that matches or mimics the way individuals approach learning tasks. For example,

research suggests that when given the opportunity to control their learning environment,
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mastery oriented individuals tend to access and explore more training support material
and content areas than performance oriented individuals (Toney, 2000). This finding is
consistent with goal orientation research and theory which suggests that mastery oriented
individuals typically view tasks as opportunities to increase their competence, learn new
material, and challenge themselves (Dweck, 1986). In terms of person-environment fit,
the ideal training environment for a mastery oriented individual would be one that allows
the learner more control over the training program content and provides opportunities to
access training enrichment material. This type of environment would create a match
between the individual’s strengths and tendencies and the learning environment. This
match should in turn produce higher levels of motivation, performance, self-efficacy, and
satisfaction, and lower levels of withdrawal and frustration.

Recent advances in technology provide us with the unique opportunity to create
and control learning environments. This ability eliminates many of the difficulties
associated with investigating person-environment fit in pre-existing or real world
situations. Specifically, we have the potential to define and develop the environment in
terms of the individual, allowing us know when we have to good fit and when we have a
misfit and then study the effects. There are few areas where this opportunity is more
applicable than computer-based learning environments. By creating learning
environments that match the learner, we can ultimately capitalize on the positive
outcomes associated with person-environment fit and potentially address several of the
obstacles currently hindering computer-based training (e.g., high drop-out rates, low

motivation, etc). With regard to the current study, this involves developing and defining
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the environments in terms of goal orientation; therefore, creating fit between the
individual’s dominant domain specific goal orientation and the learning environment.
To capitalize on this opportunity however, it is important to highlight what we
know about computer-based learning and to identify which aspects or features of the
learning environment should be customized to meet individual needs. The goal being, to
create a match between the person and the environment. That is, how can we maximize
the strengths and tendencies, while minimizing the weaknesses, associated with prove,
avoid, and mastery goal orientations, in the customized learning environments. These

issues are discussed in the following sections.

Computer-Based Training

Over the course of the past several years the advantages of computer-based
training methods have taken center stage. Computer-based training has been praised for
decreasing training costs and increasing flexibility and access to training because it is no
longer restricted to a specific time, date, location, or number of people (e.g., Brown,
Milner, Ford, & Golden, 1997; Hall, 1997; Garger, 1999). Despite the potential
advantages of computer-based training, researchers and practitioners alike are learning
that there a number of obstacles to overcome before new training methods and
technology even begin to approach their full potential (e.g., Brown, Ford, & Milner,
1998; Filipczak, 1996; Mathieu & Martineau, 1997; Frankola, 2001). Two motivation
related “obstacles” or challenges of particular relevance to the current study are the loss
of quality training principles and the loss of an adaptable instructor. The reasons for

these challenges and possible solutions are discussed in the following pages.
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Traditional classroom based training methods call for a thorough needs analysis to
establish training content (Goldstein, 1986). This information would in turn be used by
the trainer to develop the training program with the goals of communicating the material
and hopefully motivating the trainees to learn the material. As previously mentioned,
motivation plays a key role in training effectiveness (Goldstein, 1993; Tannenbaum &
Yukl, 1992) and can be enhanced by communicating relevance to the trainee, engaging
and challenging the learner, and posing interesting questions, (MacLachlan, 1986).
Furthermore, traditional training had the advantage of a live instructor who could alter
training activities, training materials, and the presentation of the content to meet the
needs of the students (Snow, 1986). Although some of these instructor-based adaptations
may be based on test scores and other more formal forms of trainee assessment, most
adaptations are based on instructor’s instincts and years of experience identifying trainee
strengths, weaknesses, interests, habits, and prior content knowledge (Snow, 1986).

Due to the high-tech nature of today’s training programs, it is often the case that
training is not being developed by trainers or instructional designers but by programmers
(Reeves & Reeves, 1997). As a result, many computer-based training programs are
driven by technology as opposed to theory (Yang & Moore, 1995). This can pose serious
problems for the quality of training and ultimately motivation. Many programmers rely
on nice colors, graphics, and interesting multimedia effects; however, research and
practice has shown that these effects are not adequate substitutes for the traditional
training principles and motivators (Reeves & Reeves, 1997). The critical issue becomes
identifying how to successfully translate our more traditional training techniques to a new

medium. To achieve a successful move to computers, we need to view the learner as an
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active participant in the training system and not simply a passive receiver of training.
Practically speaking, this means we need to actively engaged the learner and make them
part of the training program instead of providing the equivalent of computer-based page-
turners. This requires moving away from training research that focuses almost
exclusively on the training program itself and instead taking a greater interest in the
characteristics of trainees that may influence learning (Warr & Allan, 1998).

A similar focus on the characteristics of trainees that influence learning in a
computer based-environment may help us to compensate for the loss of a live instructor.
In terms of training design, learning, and motivation, the loss of a live instructor is
perhaps the greatest challenge facing computer-based training. As previously mentioned,
experienced instructors have learned to adapt to meet the needs of various learners;
therefore, if we are to successfully replace instructors we must design training programs
that can address the strengths, weaknesses, habits, and tendencies of various learners.
Furthermore, we must provide learners with the same types of information and
opportunities that an experienced instructor may use to improve learning (e.g.,
customized learning opportunities, practice, and feedback).

With regards to trainee characteristics, the current study is focused on varying the
training environment to best reflect and manage the needs, strengths, tendencies, and
weaknesses associated with, avoid and mastery goal orientations. Given the uncertainties
associated with the prove orientation and the many ways in which prove is a blend of
mastery and avoid components, the current study will focus on creating only two training
environments. To create these environments, specific features of the training

environment will need to be customized to match the needs of the avoid and mastery goal
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orientations while providing learners with same types of information and opportunities
that an experienced instructor may use to improve learning and assist those who are
struggling.

Specifically, the current study uses varying degrees of learner control over
content/sequencing of the training material and over practice opportunities for the two
goal orientations; therefore, creating a fit between the individual and the training
environment. The following sections will highlight what we know about learner control
and practice issues and how these features of the training program can be customized to
meet the needs of the two goal orientations. Additionally, the following sections will
discuss how different types of feedback will be provided for the two goal orientations, as
opposed to allowing learners control over feedback seeking. Due to the loss of a human
instructor, feedback is a critical feature of computer-based instruction (Azevedo &

Bernard, 1995) and not necessarily a feature learners should have control over.

Learner Control

Learner control refers to allowing the learner to make their own way through
training materials (Brown, 1999) as opposed to the trainer or the program determining the
course of training (Reeves, 1993). Learner control can include a variety of activities
including, allowing the learner to select or determine the content, sequence, and pace of
the training, as well as, choosing the type and amount of practice and feedback (e.g.,
Brown, 2001; Chung & Reiguluth, 1992; Hannafin, 1984; Milheim & Martin, 1991). In
the traditional classroom model of training, trainers generally maintained control of the
practice, feedback, content, sequence, and pace for an entire group. In most cases,

opportunities for learner control were seriously limited or non-existent. A similar pattern
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emerged for early computer-based training, where the control shifted from the trainer to
the program. Once again, treating the learner as a passive recipient of training and not an
active participant in the learning process.

Early research on learner control primarily focused on comparisons between
program control and learner control (e.g., Reeves, 1993). This research stemmed from
the belief that individualizing education and training programs would lead to improved
methods for addressing the growing diversity among student populations (Steinberg,
1977). Specifically, it was expected that experienced learners would know what learning
strategies would work best for them. For instance, how long they needed to practice, how
quickly they should move through the material, what they needed to review, and what
sequential order made the most sense for them to learn and organize information.

In an effort to empirically support these expectations, a host of studies emerged
comparing the traditional one-size fits all program-controlled instruction to
individualized learner controlled instruction (e.g., Avner, Moore, & Smith, 1980;
Atkinson, 1972; Fry, 1972; Mager, 1961; Newman, 1957). Despite the intuitive appeal of
learner control and a few early empirical successes (e.g., Avner, Moore, & Smith, 1980;
Newman, 1957) the results of most learner control studies were relatively disappointing
(Steinberg, 1977; Steinberg, 1989). Specifically, early research indicated that although
some students seem to benefit from learner control, overall students learn less when they
are given control over pacing, content, and sequence (Steinberg, 1989). Furthermore,
most learners are poor judges of what they know and poor judges of what material and

how much they need to practice (Steinberg, 1989). Finally, although learner control did
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lead to better attitudes and higher levels of interest, it generally did not lead to better
performance (Steinberg, 1989).

Despite the disappointing results, supporters of the learner control perspective
continued to highlight the potential benefits associated with making the trainee a more
active participant in the learning process. Specifically it was expected that learner control
had the potential to improve performance, self-efficacy, motivation, depth of processing,
and the development of mental models (e.g., Frese, Albrecht, Altmann, Lang, Papstein,
Peyerl, Prumper, Schulte-Gocking, 1973; Hannafin, 1984; Mayer, 1976). Researchers
supporting the learner control perspective asserted that the disappointing results of past
studies have been due to a lack of understanding regarding the underlying psychological
processes involved in learning, not the ineffectiveness of learner control (Steinberg,
1989; Williams, 1996). As a result, learner control research has shifted its focus towards
understanding the underlying cognitive, behavioral, and affective processes triggered by
learner control.

As it turns out, these early beliefs regarding the benefits of leaner control are
generally consistent with more recent research, which suggests that increased activity
results in more learning and higher performance (e.g., Brown, 1999; Goska & Ackerman,
1996). Furthermore, research suggests that having the opportunity to explore
tasks/material (e.g., choosing content, or sequence) allows learners to infer important
rules and relationships between concepts leading to better mental models (Frese et al.,
1973; Frese & Zapf, 1994; Hatano & Inagaki, 1986; Smith, Ford, & Kozlowski, 1997).

From a motivational standpoint, learner control allows trainees to move at a comfortable
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pace, concentrate on material that is personally relevant and meets their training needs
(Milheim & Martin, 1991).

Through research more directly addressing the underlying processes triggered by
learner control, it has become clear that not all trainees can effectively handle learner
control (e.g., Steinberg, 1989; Tennyson, Christensen, & Park, 1984). For instance,
research suggests that those who are new to the material or have limited experience, and
those who have low cognitive ability have difficulty using learner control effectively
(e.g., Steinberg, 1989; Tennyson, Christensen, & Park, 1984; Toney & Ford, 2001). It
has also been suggested that individuals low in persistence, individuals with poor
learning strategies, and those with low self-efficacy do not effectively use learner control
(e.g., Brown, 2001; Carrier & Williams, 1988; Young, 1996).

To ameliorate this issue and still capitalize on the benefits of learner control,
researchers suggest building in guidance mechanisms such as structural support
hierarchies and navigational features to avoid disorientation (Binder, 1989; Chung &
Reiguluth, 1992; Gall & Hannafin, 1994). This extra guidance should help reduce the
likelihood of frustration and motivation loss for those less skilled at learner control (Gay,
Trumbull, & Mazur, 1991). Another approach that has been suggested is to allow
learners varying degrees of learner control (e.g., McNeil & Nelson, 1991; Tennyson,
1980; Bell & Kozlowski, 2002). This approach is sometimes referred to as adaptive
guidance and typically involves providing advice and feedback such as, what and how
much to study, what to practice, and how to sequence the learning materials; however,
the final decisions are left up to the learner. Research using these techniques suggests

that providing guidance and limiting what learners have control over is an effective
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compromise between program control and full learner control (e.g., Tennyson, 1980; Bell
& Kozlowski, 2002).

The current study seeks to take the compromise between learner control and
program control one step further. That is, instead of allowing all participants the same
level of learner control, or limiting control based on cognitive ability, the current study
suggests varying learner control based on goal orientation. Although there are a limited
number of studies that have specifically investigated the relationships between goal
orientation and learner control (e.g., Brown, 2001; Ford, et al., 1998; Schmidt & Ford,
2003; Toney, 2000), there are a number of studies that have identified individual
differences in the effective/ineffective use of learner control that can be associated with a
specific goal orientation (e.g., Carrier & Williams, 1988; Young, 1996). The case for
varying the amount of control associated with each type of goal orientation is provided
below.

As previously discussed, individuals with a mastery or learning orientation
typically view tasks as opportunities to increase their competence, learn new material,
and challenge themselves (Dweck, 1986). In an effort to improve their skills and
abilities, mastery oriented individuals tend to seek more feedback, expend more effort,
use more effective study strategies, exhibit higher levels of metacognitive activity, set
more challenging goals, and persist in working toward these goals (e.g., Dweck &
Leggett, 1988; Elliot, 1999; Elliot and Church 1997; Ford et al., 1998; VandeWalle &
Cummings, 1998; VandeWalle, 2003). These general characteristics or tendencies
associated with mastery oriented individuals match many of the characteristics associated

with effective use of learner control.
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For instance, learner control studies indicate that individuals with high task
persistence, a characteristic associated with a mastery orientation, perform best under
learner control (e.g., Carrier & Williams, 1988; Young, 1996). It has also been found
that, individuals who report high levels of self-regulated learning strategies, such as, self-
monitoring, high degrees of effort and persistence, and the effective use of study
strategies such as rehearsing material, perform better under learner control than those
who report low levels of self-regulated learning strategies (Young, 1996). Once again,
these self-regulated learning strategies are typically associated with a mastery orientation.
Similarly, research suggests that learners who engage in higher levels of metacognitive
activity, or thinking about their thinking (Falvel, 1979), perform better in learner control
situations than those who are low on metacognitive activity and that individuals high on
metacognitive activity tend to have a mastery orientation (e.g., Ford et al, 1998; Schmidt,
& Ford, 2003).

Although many of these studies focus on only one or two specific characteristics,
looking across these studies the profile that emerges for individuals who are successful in
learner control situations appears to be that of mastery oriented individuals. Therefore,
the current study proposes that mastery oriented individuals are well equipped to handle
learner control and a training environment developed to reflect the needs, strengths, and
tendencies of mastery oriented individuals should provide them with ample learner
control opportunities.

Alternatively, the profile that emerges for avoidance individuals suggests a very
different course of action. Specifically, avoidance oriented individuals are expected to

set avoid goals, change their goals or lower their expectations when faced with difficulty,
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and perform lower than other orientations due to risk avoidance, low persistence, and
more negative attitudes (Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005;
Elliot, 1999; Horvath, Scheu, & DeShon, 2001; Vandewalle, 1997). These tendencies
suggest that an environment created to help manage and support the needs of avoidance
oriented individuals should anchor the opposite end of the continuum and should depend
on program control or provide extremely limited learner control. This notion is supported
by the findings of a several studies. Specifically, research has demonstrated that
individuals with low persistence, a characteristic associated with an avoid orientation,
struggle under learner control situations (e.g., Carrier & Williams, 1988). Research also
suggests that individuals who adopt avoidance goals tend to be more superficially
engaged with the learning material (Meece, 1994; Meece, Blumenfeld, & Hoyle, 1988).
Specifically they are more likely to skip difficult material, look for the easy way out, and
spend less time trying to work through problems. These tendencies clearly suggests that
avoid oriented individual are ill suited for learner control and prime candidates for more
structure and guidance.

Although these studies provide a relatively clear profile for tendencies and
characteristics typically associated with an avoidance orientation, it is important to note,
that few conclusions regarding avoidance can be drawn from studies directly addressing
goal orientation and learner control because these studies employed the two dimensional
model of goal orientation which combines the prove and avoid orientations, making it
difficult to interpret the results. Schmidt and Ford (2003) conducted the only learner
control study I am currently aware of that investigated the role of all three goal

orientation dimensions. This study found that encouraging avoidance individuals to
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employ metacognitive strategies and think about what they did not know, was actually
detrimental to their performance and led to a reduction in strategy use; however the same
technique was highly effective for mastery oriented individuals. These findings are
consistent with goal orientation theory which indicates that avoid individuals withdraw
when faced with difficulty and have a strong fear of failure, while mastery oriented
individuals persist and strive to use strategies that will improve their competence (e.g.,
Carr, DeShon, & Dobbins, 2001; DeShon & Gillespie, 2005; Elliot, 1999; Horvath,
Scheu, & DeShon, 2001; Vandewalle, 1997). This study also provides further support for
the notion that training environments need to be customized to manage and meet the
needs of each goal orientation and that avoidance oriented individuals are ill-suited for
environments that encourage or rely on learner control.

In summary, based on the extant research in the domains of goal orientation and
learner control, the two training environments created for the current study will vary on
the degree of learner control provided. Specifically, the mastery oriented environment
will provide the learners with the most control and the avoid oriented environment will
largely depend on program control.

Now that the degrees of control have been established, the question becomes,
“what will the learners control?” This question reflects one of the common criticisms of
learner control studies. That is, researchers typically fail to define exactly what the
learner can control (Reeves, 1993); therefore, limiting our ability to evaluate the effects
of various types of learner control on different learners and the behavioral, affective, and
cognitive processes (Ross & Morrison, 1989). The current study will permit varying

degrees of control over training content/sequence and practice opportunities. The
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research associated with these types of learner control is highlighted in the following
sections.

Content and sequence. The extant research on learner control over content and

sequence suggests that allowing learners to determine what content is viewed and in what
order it is viewed, can have motivational and mental model development benefits (e.g.,
Hatano & Inagaki, 1986; Milheim & Martin, 1991; Steinberg, 1989). The research also
indicates that control over content and sequence is inappropriate for training programs
where the material needs to be viewed in a particular order and inappropriate when prior
knowledge is needed to maneuver the program and trainees are new to the material (e.g.,
Milheim & Martin, 1991; Park & Hannafin, 1993). Furthermore, control over content
and sequence had been found to be detrimental for trainees who are low on cognitive
ability and low in persistence, (e.g., Carrier & Williams, 1988; Milheim & Martin, 1991).
Once again, the existing data suggests that control over content and sequence can be
beneficial; however, full control is not appropriate for all training programs or all
learners. The implications for the current study are highlighted below.

The first question becomes is control over the content and sequence appropriate
for the current study? The content for the current study, web page design, does not have
a required order; therefore, making it an ideal candidate for this type of learner control.
The material is divided into to several segments and each segment contains a distinct
skill set that does not require information from other segments to be learned
successfully. Similar computer-based training programs on web page design have not
found it necessary to designate a particular order for the training material (Schmidt,

2001; Schmidt & Ford, 2003; Toney, 2000). However, this does not mean that full
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control over content and sequence is appropriate for all learners. Based on research and
theory, the current study varies the amount of control available to the learners in the two
training environments.

As previously mentioned, the mastery-oriented environment will allow the
trainees the most control. Specifically trainees will be allowed to choose the order they
view the material in and allow them to select how much of the material is viewed. That
is, trainees in the mastery environment will be allowed to skip material if they choose to.
This decision is based on past research, which indicates that mastery oriented
individuals expend more effort, use more effective study strategies, and exhibit higher
levels of metacognitive activity (e.g., Dweck & Leggett, 1988; Elliot & Dweck, 1988;
Elliot, McGregor, & Gable, 1999; Ford et al., 1998). These tendencies suggest that
mastery-oriented individuals are well equipped to handle this type of learner control
because they are more likely to invest the effort and employ the strategies needed for
them to learn the material. They are also likely to think about and understand their own
learning needs; therefore, capitalizing on the opportunity to develop a strong working
knowledge of the material while maintaining control. Additionally, a study by Toney
(2000) found that mastery oriented individuals in a computer-based training situation
tend to make better use of this type of learner control by exploring more hyper-links and
training material than performance oriented individuals. This behavior is consistent with
their high levels of persistence and the desire to learn and develop an understanding of
the material as opposed to a focus on finding the material they need to pass an exam
(e.g., Dweck & Leggett, 1988; Elliot, McGregor, & Gable, 1999). As a result,

individuals who are a good fit in mastery oriented environment are unlikely to skip
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material simply because they are looking for an easy way out or because they do not
believe that the effort they invest will benefit their learning.

Alternatively, the avoid-oriented environment will provide trainees with less
control. Specifically the training program will move all trainees through the material in
the same order and all trainees will visit each of the major topic areas before exiting the
training program. This decision is based on past research and theory, which indicates
that avoid-oriented individuals are more likely to skip difficult material, look for the
easy way out, and spend less time trying to work through problems (Meece, 1994;
Meece, Blumenfeld, & Hoyle, 1988). In addition to preventing trainees from avoiding
material due to a fear of failure, and low persistence (e.g., Carrier & Williams, 1988;
Elliot, 1999), this program-controlled design reduces the amount of effort required by
the trainee. That is, the trainees are not required to make decisions about what to study,
or what material to view next, as such decisions and opportunities to control and
manipulate instruction, are likely to unappealing who believe their own efforts will not
affect outcomes (Carrier & Williams, 1988). Simply stated, this design recognizes the
tendency for avoid oriented individuals to associate the need to expend effort as a
weakness and an indicator of low ability (e.g., Dweck, 1986; Nicholls, 1984). Finally,
the reduction in decision-making tasks frees-up cognitive resources, allowing trainees to
focus their attention on the task.

Practice. We have all heard the adage “practice makes perfect” and consider it
common knowledge that practice is a crucial element of the learning process. Typically,
practice refers to physical or mental rehearsal of a task, knowledge, or skill, intended to

help us achieve a desired level of proficiency (Cannon-Bowers, Rhodenizer, Salas, &
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Bowers, 1998). Practice is believed to have a host of benefits including facilitating
learning, increasing retention, and improving the transfer of training (e.g., Goldstein,
1993; Cannon-Bowers et al, 1998; Goska and Ackerman, 1996).

Although researchers and practitioners generally agree that practice plays a key
role in the learning process, it is important to note that not all forms or strategies of
practice are created equal. There is an extensive literature indicating that the utility of
practice can vary based on a number of factors including individual differences,
environmental conditions, task complexity, number and duration of practice activities,
spacing of practice, and the attributions and inferences made about the results of practice
(e.g., Goska and Ackerman, 1996; Ford, Quinones, Sego, Sorra, 1992; Ivancic &
Hesketh, 1995; Schmidt & Bjork, 1992; Shea & Morgan, 1979).

Based on this literature, trainers and researchers alike have become rather adept at
incorporating a variety of practice activities into traditional training programs in an
attempt to meet the needs of the average trainee. However, it is important to note that
most practice related activities and choices have been held constant for all trainees and
have been under the control of the researcher or trainer. As training technology continues
to evolve, more emphasis needs to be placed on customizing practice and understanding
the learner choices regarding practice.

A recent study conducted by Brown (2001) investigated the use of practice in a
learner control training situation. Employees of a large manufacturing firm volunteered
to participate in a computerized version of a required training program. The program was
designed to provide trainees with ample learner control over the instructional pace and

practice opportunities. The results indicated that there was a good deal of variance in the
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amount of time spent on the training program and on practice activities. Therefore, as
one would expect, not all trainees chose to make full use of all the features the training
program offered. The results clearly indicated that the employees who spent the most
time using the training program and the various practice activities performed the best on
the knowledge tests.

Similarly, Toney (2000) investigated the breadth and complexity of various
seeking behaviors including practice under learner control conditions. The study found
that the frequency of practice and the complexity of practice sought were positively
related to performance. In addition to these overall findings, these two studies also
provide us with insight on how to customize practice opportunities according to one’s
goal orientation.

For instance, both the Brown (2001) and Toney (2000) studies expected mastery
oriented individuals to choose to engage in more practice activities than performance
oriented individuals, due to their desire to learn and achieve. However, neither study
found support for this hypothesis. Brown (2001) actually found that mastery oriented
individuals engaged in fewer practice opportunities than performance oriented
individuals. Similarly, Toney (2000) found that low mastery oriented individuals and
individuals reporting lower levels of confidence actually sought more practice.

Although these results may at first appear counter intuitive, they are actually
consistent with theory and research. For instance, it has been found that individuals in
learner control situations tend to assume they know more than they do and exit training
situations sooner than they should (e.g., Flavel, 1979. Tennyson, Tennyson, & Rothen,

1980). This tendency coupled with the self-confidence associated with mastery oriented
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individuals, may explain the limited use of practice opportunities among those
individuals generally well suited for learner control. To address this issue, it may be
necessary to employ another strategy found to be successful with mastery oriented
individuals, that is, encourage individuals to think about their thinking (e.g., Schmidt
2001; Schmidt & Ford, 2003) by prompting them to consider practice activities.
Specifically, in the design of the mastery oriented training environment, the current study
intends to allow mastery oriented individuals to choose and direct their own practice
activities; however, if practices exercises have not been accessed for a given segment of
the training program, the trainee will be asked if they would like to review the practice
activities before moving on to the next section or training topic. This design allows the
trainee to maintain control over practice decisions, while reminding individuals to engage
in effective learning strategies; therefore, capitalizing on the strengths associated with a
mastery orientation and managing the tendency to become over confident and
ineffectively use practice opportunities.

Returning to the Brown (2001) and Toney (2000) studies, it becomes clear that
the findings regarding performance and low mastery oriented individuals actually seeking
more practice are also consistent with theory and research. Specifically, avoidance
oriented individuals and to some extent prove oriented individuals are motivated to avoid
failure and to avoid making errors, as these would be considered signs of incompetence
(e.g., Dweck, 1986; Elliot, 1999; Ivancic & Hesketh, 1995; Kanfer & Ackerman, 1989).

Although research suggests that avoidance individuals may seek practice to help
them avoid failure and making errors in an evaluation situation, research also suggests

that individuals who adopt avoidance goals tend to be more superficially engaged with
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the learning material (Meece, 1994; Meece, Blumenfeld, & Hoyle, 1988). Specifically,
they are more likely to skip difficult material, look for the easy way out, and spend less
time trying to work through problems. Therefore, it is likely that avoid individuals will
be especially in need of practice to help them focus on applying and learning the
material; however, if they are superficially engaged, they are also likely to encounter
difficulties and may try to withdraw from the practice or avoid it all together once they
find it difficult. As a result, the training environment for avoid individuals will manage
these tendencies by maintaining control. Specifically, the program will direct trainees to
practice screens and move them through the practice materials gradually increasing the
difficulty. This approach to practice, will allow the avoid oriented individual to learn in a
safe, relatively non- evaluative environment, and ultimately increase their training
performance. Additionally, this increase in performance can be obtained without
requiring the trainee to make the decision to exert additional effort when faced with
difficulty, as such a decision, would be a sign of incompetence to an avoidance oriented
individual (e.g., Dweck, 1986; Nicholls, 1984). In this case, program control over the
decision actually protects the avoid oriented individual from maladaptive behaviors.

Feedback. Feedback is information about an individual’s performance or
progress towards a goal. Ashford and Cummings (1983) define feedback as a subset of
information available to individuals in their environment. Specifically, feedback
provides information about behaviors and evaluates the quality of those behaviors
(London, 1997).

Although feedback has a number of purposes, of particular interest to the current

study is the important role feedback plays in the learning and self-regulatory processes.
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Specifically, feedback allows people to identify what they have learned, what they have
achieved, and where they should focus future effort to improve their performance and
reduce or eliminate discrepancies (e.g., Kulger & DeNisi, 1996; London, 1997,
Tennyson, Christensen, & Park, 1984).

Ideally, all individuals would respond to feedback in a positive and constructive
manner, that is, all individuals would view feedback as an opportunity to improve and
learn; however, this is rarely the case. Reactions to feedback vary greatly among
individuals due to a number of factors including the source of feedback, the frequency of
feedback, the purpose of feedback, what type of feedback is presented, and perhaps most
importantly how the feedback is interpreted (e.g., Ashford and Cummings, 1983; Iigen,
Fisher, & Taylor, 1979; Kozlowski, Toney, Mullins, Weissbein, Brown, & Bell, 2001;
Kulger & DeNisi, 1996; London, 1997).

There is a growing body of literature that demonstrates the influence of goal
orientation on how feedback is interpreted (e.g., Park, Schmidt, Scheu, & DeShon, 2007;
Tuckey, Brewer, & Williamson, 2002; VandeWalle, 2003; VandeWalle & Cummings,
1997). More specifically, research and theory indicate that mastery oriented individuals
typically view feedback as task focused diagnostic information that can guide and
improve behaviors, leading to increased task competence (e.g., Farr, 1993; Vandewalle &
Cummings, 1997). This is in sharp contrast to performance oriented individuals who
tend to view feedback as an evaluation of the self or ego focused and not as task related
(e.g., Kanfer, 1990; Vandewalle & Cummings, 1997).

This. distinction between ego-focused and task-focused information and

tendencies is critical to understanding how to best optimize feedback situations for
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different goal orientations. When information is regarded as task-focused, the higher
order goal of maintaining a positive self-concept is not jeopardized by receiving
feedback, because the feedback does not directly threaten the individual or their abilities
(e.g., Ashford & Cummings, 1983; Baumeister, 1996). Ego-focused information on the
other hand, is immediately internalized and viewed as a direct reflection of self-worth
(e.g., Ashford & Cummings, 1983; Baumeister, 1996). In most cases, mastery oriented
individuals interpret feedback from a task-oriented perspective, where as, prove and
avoid oriented individuals interpret feedback from an ego-oriented perspective (e.g.,
Ashford & Cummings, 1983; Dweck, 1986; Dweck & Leggett, 1988; Farr, 1993; Kanfer,
1990; Vandewalle & Cummings, 1997).

In addition to influencing the interpretation of feedback, goal orientation has been
found to influence responses to feedback (e.g., VandeWalle, 2003; Dweck & Leggett,
1988). The response differences across goal orientations are especially pertinent with
regards to negative feedback. Specifically, when faced with negative feedback, mastery
oriented individuals tend to persist at the task, increase their effort, and become more
solution oriented (e.g., Dweck & Leggett, 1988; Elliot & Dweck, 1988; VandeWalle,
2003). These mastery oriented response patterns are typically regarded as highly
adaptive in a learning or achievement situation (e.g., Dweck & Leggett, 1988; Elliot &
Dweck, 1988;VandeWalle, 2003). Alternatively, performance oriented individuals tend
to rely on more maladaptive response patterns, such as, decreasing their effort,
withdrawing from the task, and making negative self-attributions. (e.g., Dweck and

Leggett, 1988; Elliot and Dweck, 1988; VandeWalle, 2003).
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The question becomes, what does this mean for the design of feedback delivery in
computer-based environments? As in most environments, in computer-based
environments there are three ways feedback can be obtained. Specifically, feedback can
be provided, feedback can be inferred, and feedback can be sought (Ashford &
Cummings, 1983). Due to the critical role played by feedback in a computer-based
training situation (Azevedo & Bernard, 1995), the current study intends to provide
feedback as opposed to allowing trainees to choose or control feedback. Inferring
feedback, on the other hand, is something we have limited control over in any
environment including those which are computer-based. Inferring feedback involves
observing or monitoring what occurs in the environment and drawing conclusions
(Ashford & Cummings, 1983). Any inferences drawn from the environment are out of
our control and are likely to pattern themselves after the individuals natural tendencies
(e.g., ego vs. task); however, research does suggest that even inferences require effort and
performance/ego oriented individuals are unlikely to invest this effort (Ashford &
Cummings, 1983). The rationale for providing feedback as opposed to relying on
feedback seeking is discussed in greater detail below.

As previously mentioned, feedback is a crucial component of the learning
process; specifically, it allows people to identify what they have learned, what they have
achieved, and where they should focus future effort to improve their performance (e.g.,
Kulger & DeNisi, 1996; London, 1997; Tennyson, Christensen, & Park, 1984).
However, as alluded to above, feedback can also be perceived to have costs and these
costs become especially salient when individuals are put in a position to seek feedback

(e.g., Ashford and Cummings, 1983; Park, Schmidt, Scheu, & DeShon, 2007; Tuckey,
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Brewer, & Williamson, 2002). For instance, the public nature of seeking feedback from
others can lead to self-presentation costs. These are costs associated with making you
look bad to others by revealing uncertainty and potentially drawing attention to personal
weaknesses. Research indicates that fear of self-presentation costs leads to less feedback
seeking (e.g., Ashford 1986; Fedor, Rensvold, & Adams, 1992; Vandewalle &
Cummings, 1997). Another type of cost associated with feedback seeking is ego costs.
Ego costs refer to the threat to one’s sense of self, which stems from hearing negative
information or receiving negative feedback (Ashford 1989). In a computer-based
environment that does not involve teams or other venues for sharing information with
fellow trainees or supervisors, the costs associated with the feedback seeking perceptions
of others are virtually eliminated. Ego related costs however, remain. The feedback
seeking avoidance associated with ego costs (e.g., Ashford & Cummings, 1983; Park,
Schmidt, Scheu, & DeShon, 2007; Tuckey, Brewer, & Williamson, 2002), coupled with
the tendency for learners to assume they know more than actually they do and potentially
not seek feedback (e.g., Flavel, 1979. Tennyson, Tennyson, & Rothen, 1980), suggests
that feedback is not necessarily a feature learners should have control over.

Now that it has been established that feedback will be provided as opposed to
sought, the question becomes what types of feedback will be provided? Despite the
recognition that goal orientation influences the interpretation of feedback and its purpose
(VandeWalle, 2003) most studies, aside from those focusing on feedback choice, provide
all individuals with the same type of feedback. The current study proposes that different
types of feedback be provided in the two training environments. Specifically, mastery

oriented individuals will receive diagnostic feedback and avoid oriented individuals will
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receive explanatory feedback. Feedback will be provided to all trainees during the
quizzes at the end of each training segment. The rationale for providing these types of
feedback is discussed in greater detail below.

Research and theory suggests that mastery oriented individuals prefer process
oriented or diagnostic feedback (e.g., Farr, 1993; Park, Schmidt, Scheu, & DeShon, 2007,
Vandewalle & Cummings, 1997). Diagnostic feedback refers to corrective information
and strategies. It is likely that this type of feedback is viewed by mastery oriented
individuals as useful because it is consistent with mastery oriented goals (e.g., learning
and meeting challenges). Specifically, this type of feedback is task related and provides
guidance for how to alter strategies, where to direct effort, and how to improve
competence. Furthermore, this type of feedback presents the learning situation as a
challenge and encourages the trainee to invest additional effort. These types of
challenging situations which can be addressed through hard work and effort have been
shown to lead to high levels of satisfaction, task involvement, and task enjoyment for
mastery oriented individuals (e.g., Elliot, 1999; Elliot & Harackiewicz, 1996). Therefore
this type of feedback should lead to a good fit for a mastery-oriented individual in terms
of interpretation, and affective and behavioral responses.

Alternatively, research indicates that avoid oriented individuals prefer receiving
either no feedback at all or self-affirming feedback (e.g., London, 1997; Park, Schmidt,
Scheu, & DeShon, 2007). It is likely that these preferences stem from a fear of failure
and a desire to protect their self-concepts from negative information (e.g., Ashford and
Cummings, 1983;). As neither of these forms of feedback are especially useful from

guidance or performance improvement perspective, the current study will provide
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explanatory feedback in the avoid oriented environment. Explanatory feedback, is
additional information provided after a trainee responds to questions on a particular topic.
The information is typically designed to provide explanations or support material to
improve a trainees understanding of the topic and improve their chances of correctly
answering future questions on the topic or performing topic related skills. Explanatory
feedback is task-based information, which has been found to be related to learning
outcomes (Hancock, Thurman, & Hubbard, 1995) and to be more beneficial than
outcome feedback alone (Pridemore & Klien, 1991). This suggests that elaborating on
learning material may prove useful for learners, especially when the material is relatively
new or not well learned.

This elaboration of material is likely to be especially beneficial for avoid oriented
individuals, who tend to be more superficially engaged with the learning material, more
likely to skip difficult material, look for the easy way out, and spend less time trying to
work through problems on their own (Meece, 1994; Meece, Blumenfeld, & Hoyle, 1988).
Essentially, explanatory feedback provides avoid oriented individuals with a second
exposure to the training material in small doses and does not require the trainee to invest
the effort involved in returning to the training material to review areas they are still
having difficulty with. Additionally, explanatory feedback has the added benefit of being
relatively non-evaluative, and as a result, less threatening to the self-concept. Therefore,
this type of feedback should lead to a good fit for avoid-oriented individual in terms of

interpretation, and affective and behavioral responses.
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Current Study Overview

Advances in computer technology have provided us with the opportunity to
customize computer-based training to meet an individual’s needs as opposed to generic
training aimed at the group level (e.g., Brown, 2001; Filipczak, 1996; Garger, 1999;
Snow, 1986); however, this opportunity has yet to be realized beyond the domain of
cognitive ability. The current study will investigate the potential of the motivation-based
theory of goal orientation to guide the development of two customized learning
environments. It is expected that customizing the learning environment will allow us to
capitalize on the strengths and tendencies associated with the goal orientations, while
minimizing the weaknesses, ultimately improving learning, and satisfaction, and reducing
anxiety.

It is important to note, that the two learning environments developed for the
current study are designed to support the individual’s needs rather than to induce an avoid
or mastery oriented state. More precisely, support refers to simultaneously maximizing
the strengths and managing the weaknesses associated with each orientation. For
instance, the avoid oriented environment provides structure and limited learner control
over training content and sequencing; therefore, preventing avoid oriented trainees from
skipping material due to a fear of failure and low persistence, as opposed to, encouraging
avoidance of this material. This is in sharp contrast to past research, which has
manipulated aspects of the environment (e.g., instructions, goals, difficulty levels) to
enhance the tendencies of each goal orientation without managing the maladaptive

tendencies that frequently derail learners. Thus, when referring to mastery and avoid
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oriented learning environments in the following sections, the author is referring to
customized supportive learning environments.

Through the development of supportive customized environments, the current
study hopes to create a good fit between the learner and the environment. Specifically,
the present study employs a more unitary fit perspective similar to that of Ostroff (1993),
Schneider (1987), and Holland (1973; 1985), by defining both the environments and the
individual learners in terms of goal orientation. For the purposes of the current study, fit
is operationalized as a match between the trainees’ goal orientation and the learning
environment. For instance, an individual high in mastery orientation learning in the
mastery environment would be considered a good fit, whereas, an individual low on
avoid orientation learning in the avoid environment would be considered a poor fit. As
depicted in Table 1, the present study is a 2 by 2 design that will focus on four of the 6

cells. Specific hypotheses will be outlined for each of these cells in the following pages.

Table 1. 2 X 2 Study Design

ENVIRONMENT
GOAL ORIENTATION
Mastery Avoid
Mastery X X
Prove -- --
Avoid X X

In addition to good fit, the present study will also investigate what is expected to
be the poor fit of an individual high in mastery orientation in an avoid environment and

an individual high in avoidance orientation in an mastery environment. As previously
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discussed, a mastery orientation stems from desire to achieve (Elliot & Church, 1997)
and usually results in seeking diagnostic feedback, expending more effort, using more
effective study strategies, setting more challenging goals, and persisting in working
toward these goals (Ames, 1984; Dweck & Leggett, 1988; Elliot & Dweck, 1988;
Nicholls, 1984; VandeWalle & Cummings, 1998). As a result the mastery oriented
learning environment has been designed to provide diagnostic feedback and to allow
maximum control over training content/sequence and practice activities. This type of
feedback and control are expected to be detrimental to avoidance oriented individuals
whose orientation stems from fear of failure (Elliot & Church, 1997) and usually results
in a fear of negative evaluation, risk avoidance, low persistence, withdrawal behaviors,
limited effort investment, and more negative attitudes (Carr, DeShon, & Dobbins, 2001;
DeShon & Gillespie, 2005; Elliot, 1999; Horvath, Scheu, & DeShon, 2001; Vandewalle,
1997). To manage these maladaptive tendencies, the avoid oriented learning
environment has been designed to provide explanatory feedback, and limited control over
training content/sequence and practice activities. Although beneficial and supportive for
an avoidance individual, this type of feedback and limited control are expected to foster
frustration and boredom for mastery individuals (Dweck, 1986) while simultaneously
preventing the use of their strengths such as the effective adjustment of learning

strategies. Specific hypotheses will be outlined for these two cells in the following pages.

Current Study Models and Hypotheses

As previously mentioned, one learning environment will be developed to manage
and reflect the needs, weaknesses, strengths, and tendencies associated with mastery and

avoid goal orientations, for a total of two environments (i.e., avoid and mastery). Each
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training environment will contain the same basic content; however, the environments will
vary in terms of the three design features previous discussed. Specifically, the amount of
control over sequencing and content, the amount of control over practice decisions, and
the type of feedback provided. These design features will be varied to create the best
possible environmental fit for the two goal orientations. As depicted in Figure 1, it is
expected that an individual’s domain specific goal orientation will interact with the

training environment to influence training outcomes.

Goal
Orientation
Training y Training
Environment Qutcomes

Figure 1. Conceptual Model

The complete model depicting the variables of interest and the specific hypotheses is
presented in Figure 2. The relationships in this model are further described below,

moving from back to front.
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Goal Orientation and the Training Environment

As previously discussed, goal orientation is a way of viewing learning
opportunities or approaching an achievement situation (e.g., Dweck, 1986; Farr,
Hoffmann, & Ringenbach, 1993; Fisher, 1998). It is considered to be an individual
motivational difference that serves as a filter or orientates people towards particular goals
and influences the interpretation of and reactions to information, events, and actions (e.g.,
Dweck, 1996). For the purposes of the current study, three training environments have
been developed to reflect and manage the needs, weaknesses, and strengths and
tendencies of each goal orientation. It is expected that the trainees’ goal orientation will
interact with the training environment, such that, the better the fit, the more positive the
training outcomes. For the purposes of the current study, fit is operationalized as a match
between the trainees’ goal orientation and the learning environment. For instance, an
individual high in mastery orientation learning in the mastery environment would be
considered a good fit, whereas, an individual low on avoid orientation learning in the
avoid environment would be considered a poor fit. The expected relationships between
goal orientation, the environment, and each of the training outcomes are described in
greater detail below.

Over the years, goal orientation has been found to be related to various learning
outcomes. In particular, both mastery and prove orientations have been found to be
positively related to effort, grades, exam scores, performance, and self-efficacy (e.g.,
Button, Mathieu, & Zajac, 1996, Elliot, & Church, 1997; Elliot, & Harackiewicz, 1996;
Elliot, McGregor, & Gable, 1999; Ford et al, 1998). This suggests that both mastery and

prove orientations have the potential to lead to higher levels of declarative knowledge,
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skill development, and self-efficacy. Up until this point however, research investigating
the relationship between an avoid orientation and learning outcomes, has consistently
found negative relationships between an avoidance orientation and effort, grades,
performance, and self-efficacy (e.g., Elliot & McGregor, 1999; Elliot, McGregor, &
Gable, 1999; VandeWalle, 2001; VandeWalle, Cron, & Slocum, 2005). Although,
perceived competence and minimally evaluative situations have been found to minimize
the negative relationships between avoidance and various outcomes (Elliot, &
Harackiewicz, 1996; Elliot & Sheldon, 1997). Therefore suggesting, that avoidance
oriented individuals can achieve positive relationships with learning outcomes if they are
provided with enough structure and support to manage the maladaptive behaviors that
typically derail their success.

The key difference between past research and the current study is the number of
mechanisms that have been put in place to enhance learning while simultaneously
maximizing the strengths and managing the weaknesses associated with each orientation.
Specifically, each training environment incorporates quality design elements such as
feedback and practice, which have been shown to lead to higher levels of declarative
knowledge, skill development, and self-efficacy (e.g., Brown, 2001; Ford et al, 1998;
Toney, 2000). Additionally, each of these environments contains design elements that
have been customized to best meet the needs and tendencies of each goal orientation by
enhancing their strengths and managing their weaknesses. Therefore, creating a match or
a good fit between the trainee and the environment.

To further support the notion that each of these training environments should lead

to positive learning outcomes when matched with the correct trainees, we can look to the
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fit literature. The underlying assumption of fit research is that the better an individual
matches her environment the more effective and positive the person and her environment
will be (Ostroff 1993; van Vianen, 2001). Whereas a mismatch yields, withdrawal,
anxiety, tension, stress, dissatisfaction, low self-esteem, and poor performance (e.g.,
Holland, 1973; Kahn, Quinn, Snoek, & Rosenthal, 1964; Meir, Melamed & Dinur, 1995;
Walsh & Holland, 1992). The positive effects associated with a good fit, are expected to
extend to training and achievement contexts. Although rare, there are a few studies that
have specifically investigated and found positive relationships between person
environment congruence and academic achievement. In these studies, fit or congruence
between the students and the faculty members or the student and the college major was
assessed using vocational interests batteries. These studies have found a good fit led to
higher performance levels and higher grades (e.g., Posthuma & Navran, 1970; Reutefors,
Schneider, Overtone, 1979). Research investigating academic congruence or fit has
found also congruence to be related to higher levels of self-efficacy (Lent, Brown, &
Larkin, 1987). These studies further support the idea that a good fit between an
individual’s goal orientation and the environment should lead to higher levels of
declarative knowledge, skill development, and self-efficacy.

Finally, building off the broader fit literature, a recent study by Jagacinski,
Madden, and Reider (2001) investigated a matching hypothesis regarding the instructions
provided in a training program and the individual’s goal oriented approach to
achievement tasks. Specifically, the study looked at the impact of providing ego-related
instructions, which would put greater emphasis on the individuals’ role and task-related

instructions, which would put greater emphasis on the task itself to individuals who
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approach tasks from either a task oriented (mastery) or an ego oriented (performance)
perspective. Although the results were weak, there was evidence that matching
instructions to an individual’s dominant orientation can have a positive impact on
performance. However, this effect was only found when the instructions activated an
individual’s strengths and not when the instructions activated the individual’s
weaknesses. For instance, individuals who approach tasks from a task perspective who
were provided with task-based instructions performed significantly better than those
provided with ego-based instructions. However, individuals who approach tasks from an
ego perspective who were provided with ego-based instructions actually performed worse
on difficult tasks. This finding is consistent with the underlying concept of the current
study, that is, when developing an environment for a particular type of individual, it is
important to capitalize on the strengths and tendencies associated with each of the goal
orientations, while, managing the weaknesses. For instance, an individual who interprets
difficulty with a task as a personal failure, who is then encouraged to believe the
difficulty is their fault, is likely to self-destruct; because instead of managing their
weaknesses, you are encouraging their expression. It would have been more productive
to provide an ego-oriented individual with non-personally threatening or task based
instructions to keep the individual engaged in the task and to prevent withdrawal and
other self-destructive behaviors. Contrary to Jagacinski et al.’s (2001) hypotheses, it was
found that when faced with a difficult task, ego-oriented individuals actually performed
better when provided with task-based instructions. Overall, this study provides us with
additional evidence that a good fit can yield more positive training outcomes, as long as

that fit is designed to both support strengths and manage weaknesses.
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Looking across the evidence from research on goal orientation, the incorporation
of quality training design principles such as practice and feedback, and the fit literature it
is expected that the trainees’ goal orientation will interact with the training environment,
such that, the better the fit, the more positive the learning outcomes. Specifically, it is
hypothesized that a good fit will lead to higher declarative knowledge scores:

Hypothesis 1a: High avoidance trainees in an avoidance-oriented learning
environment will receive higher declarative knowledge scores than low avoidance
trainees.

Hypothesis 1b: High mastery trainees in a mastery-oriented learning environment
will receive higher declarative knowledge scores than low mastery trainees.

Alternatively, it is expected that a poor fit will lead to lower declarative knowledge

SCOres:

Hypothesis Ic: High mastery trainees in an avoidance-oriented learning
environment will receive lower declarative knowledge scores than low mastery
trainees.

Hypothesis 1d: High avoidance trainees in a mastery-oriented learning

environment will receive lower declarative knowledge scores than low avoidance
trainees.

Similarly, it is expected that a good fit will lead to higher scores on the skills test and a
poor fit will lead to lower scores on the skills test:

Hypothesis 2a: High avoidance trainees in an avoidance-oriented learning
environment will score higher on the skills test than low avoidance trainees.

Hypothesis 2b: High mastery trainees in a mastery environment-oriented
learning will score higher on the skills test than low mastery trainees.

Hypothesis 2c: High mastery trainees an avoidance-oriented learning
environment will score lower on the skills test than low mastery trainees.

Hypothesis 2d: High avoidance trainees in a mastery-oriented learning
environment will score lower on the skills test than low mastery trainees.
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Finally with regards to learning outcomes, it is expected that a good fit will lead to higher
levels of self-efficacy and a poor fit will lead to lower of self-efficacy:
Hypothesis 3a: High avoidance trainees in an avoidance-oriented learning

environment will report higher levels of post-training self-efficacy than low
avoidance trainees.

Hypothesis 3b: High mastery trainees in a mastery-oriented learning
environment will report levels higher of post-training self-efficacy than low
mastery trainees.

Hypothesis 3c: High mastery trainees in an avoidance-oriented learning
environment will report lower levels of post-training self-efficacy than low
mastery trainees.

Hypothesis 3d: High avoidance trainees in a mastery-oriented learning
environment will report lower levels of post-training self-efficacy than low
avoidance trainees.

In addition to learning outcomes, reactions such as satisfaction with the training
program may play an important role in trainees’ receptivity to the training (Goldstein &
Ford, 2002). In the current study, each training environment has been designed to
capitalize on the strengths and manage the weaknesses associated with each goal
orientation, in an effort to improve performance and self-efficacy and reduce negative
behaviors and negative perceptions the self. Similar effects have been found in past
research to have positive affects on various satisfaction variables. For instance, it has
been found that improving an individual’s perceptions of competence can have positive
effects on satisfaction with progress, satisfaction with performance, life satisfaction, self-
esteem, and general well being (Elliot & Sheldon, 1997). Additionally, research
investigating the benefits of congruence or fit in the workplace, has consistently found
that a good fit leads to higher levels of personal, occupational, and organizational
satisfaction (e.g., Bretz & Judge, 1994; Hener & Meir, 1981; Meir, & Erez, 1981; Meir,

Melamed, & Dinur, 1995; Walsh & Holland, 1992). It is expected that similar effects on
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satisfaction will be found for a training program that matches the needs associated with
the trainees’ goal orientation. Therefore, it is hypothesized that:

Hypothesis 4a: High avoidance trainees in an avoidance-oriented learning
environment will report higher levels of satisfaction than low avoidance trainees.

Hypothesis 4b: High mastery trainees in a mastery-oriented learning
environment will report higher levels of satisfaction than low mastery trainees.

Alternatively, it is expected that a poor fit will lead to lower levels of satisfaction:

Hypothesis 4c: High mastery trainees in an avoidance-oriented learning
environment will report lower levels of satisfaction than low mastery trainees.

Hypothesis 4d: High avoidance trainees in a mastery-oriented learning
environment will report lower levels of satisfaction than low avoidance trainees.

Similarly it is expected that designing the training programs to capitalize on the
strengths and manage the weaknesses associated with each goal orientation will lead to
lower levels of anxiety. As previously mentioned, state anxiety is a temporary emotional
state or condition characterized by tension, fear, and heightened autonomic nervous
system activity (Gaudry & Spielberger, 1971). By creating a better fit between the
person and the environment, the fear of failure and the resulting state anxiety should be
reduced. This notion is supported by fit research has consistently found that a good fit
leads to lower levels of anxiety (e.g., Meir, Melamed, & Dinur, 1995; Walsh & Holland,
1992). Similar ideas were espoused by Snow (1986; 1989; 1992) who expected that
tailoring education programs to students would result in lower levels of fear of failure and
anxiety. Therefore, it is hypothesized that:

Hypothesis 5a: High avoidance trainees in an avoidance-oriented learning
environment will report lower levels of state anxiety than low avoidance trainees.

Hypothesis 5b: High mastery trainees in a mastery-oriented learning
environment will report lower levels of state anxiety than low mastery trainees.
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Alternatively, it is expected that a poor fit will lead to higher levels of state anxiety:

Hypothesis 5c: High mastery trainees in an avoidance-oriented learning
environment will report higher levels of state anxiety than low mastery trainees.

Hypothesis 5d: High avoidance trainees in a mastery-oriented learning
environment will report higher levels of state anxiety than low avoidance trainees.

The Extended Model

The first set of hypotheses were based on a simple model that focused on the key
areas of interest for the current study, namely, the environment, goal orientation, and
training outcomes. The following set of hypotheses is based on a more complex model
(See Figure 3), which incorporates aspects of self-regulation. The goal is to improve our
understanding of the broader motivational system by investigating how global self-
regulatory processes may become differentiated across people and situations and operate
to guide the actual behaviors that we observe in daily life.

As previously discussed, self-regulatory processes are a mechanism that allow
individuals to guide their goal-directed behaviors over time and across situations (e.g.,
Austin & Vancouver, 1996; Karoly, 1993). These global self-regulatory processes
operate through a series of behavioral, affective, and cognitive components, which
continually influence each other and our observable behaviors and reactions. An
individual’s goal orientation is expected to interact with the training environment and
function as a filter (e.g., Dweck, 1996) through which all information interpreted.
Ultimately, the training environment and its interaction with goal orientation will
influence the cognitive, affective, and behavioral components of self-regulation. These

self-regulatory processes will in turn influence training outcomes.
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Figure 3. Extended Model

Due to the design of the training environments some of the self-regulatory
behaviors and processes typically observed are already accounted for, such as, feedback
and practice choices. Therefore, to improve our understanding of the broader
motivational system it is important to select aspects of the self-regulatory process that are
not pre-determined by the training program. Specifically the current study will focus on
the desire to withdraw (behavioral) and off task thoughts (cognitive). Each of these self-
regulatory components and their expected relationships are discussed below (See Figure

4).

Desire to Withdraw

Withdrawal refers to behaviors such as quitting, physically removing oneself from
a situation or an environment, or withholding behavioral effort such as choosing not to
practice. In computer-based training, quitting or the failing to complete the training
program is a consistent problem. Research suggests, that computer based courses have a
dropout rate 10-20% higher than traditional instructor led courses (Frankola, 2001).
There are a number of motivation based reasons individuals may choose to withdraw
from a task or training program, including a desire to protect their sense of self and
boredom. The desire to feel good about yourself or to have a positive self-concept is a

natural human need or goal (Baumeister, 1996). It is how one achieves this positive
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self-concept that tends to differ across goal orientations (e.g., Dweck, 1986; Carr,
DeShon, & Dobbins, 2001). Specifically, research indicates that performance oriented
individuals tend to view failure and difficulty with a task as an indication of low ability
(e.g., Ames, 1984; Elliot & Dweck, 1988). These low ability perceptions tend to result in
withdrawal behaviors, which provide the individual with an alternative excuse for their
poor performance, that is, “I have the ability to do this task but I am not really trying”
(e.g., Ames, 1984; Elliot & Dweck, 1988).

Alternatively, mastery oriented individuals tend to view difficulty as a cue to
increase their effort and improve their strategies (e.g., Elliot & Dweck, 1988; Nicholls,
1984). This group of individuals enjoys being challenged and interprets both challenges
and expending effort to meet these challenges, as a positive reflection on their sense of
self; therefore, difficulty does not result in withdrawal behaviors (e.g., Ames, 1984; Elliot
& Dweck, 1988; Nicholls, 1984). However, when faced with a task that requires limited
effort, mastery oriented individuals report being bored, less satisfied, and disappointed
and begin to lose interest in the task (Dweck, 1986). Thus, for mastery oriented
individuals, withdrawal behaviors are more likely to stem from boredom and a lack of
difficulty.

In the current study, although trainees have the option to discontinue the
experiment at any time, it is expected that like most studies, the vast majority of
participants will complete the experiment. Therefore, unlike the real world, actually
quitting or withdrawing from the training program is relatively unlikely. However, this

does not mean that many of the trainees would not quit under other circumstances. In an
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effort to help us better explain real world withdrawal behaviors, the current study will
look at the trainees’ desire to withdraw from the training program.

Regardless of the motivation behind withdrawal behaviors or the desire to
withdraw (i.e., protecting the self-concept or boredom), it is expected that the associated
reduction in effort applied towards learning the material will lead to lower levels of
learning outcomes. Therefore, it is hypothesized that:

Hypothesis 6a: Desire to withdraw will be negatively related to declarative
knowledge scores.

Hypothesis 6b: Desire to withdraw will be negatively related to scores on the
skills test.

Hypothesis 6¢: Desire to withdraw will be negatively related to self-efficacy.

Similar to learning outcomes, it is expected that withdrawal behaviors will have
an impact on reaction-based learning outcomes as well. In particular, for performance
oriented, or prove and avoid oriented individuals, who are engaging in withdrawal
behaviors to protect their self-concept, it is expected that they will also find fault with the
training program and report being less satisfied. By finding fault with the training
program and indicating low satisfaction, these individuals can further protect their self-
concepts by attributing difficulty with the task to a non-ability-related source. This
performance-oriented pattern, of using an outside source as an excuse for difficulty, is
consistent with research and theory (e.g., Baumeister, 1996; Carr, DeShon, & Dobbins,
2001). Alternatively, mastery oriented individuals who are engaging in withdrawal
behaviors, are likely to report low satisfaction with the training program because they are
actually bored, disappointed, and have lost interest in the task (Dweck, 1986). Therefore,
regardless of the motivation behind the withdrawal behaviors or the desire to withdraw, it

is hypothesized that:
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Hypothesis 6d: Desire to withdraw will be negatively related to satisfaction with
the training.

Finally, it is expected that withdrawal behaviors or the desire to withdraw will be
positively related to state anxiety. This expectation stems from the fact that, state anxiety
is associated with feelings of tension, frustration, and fear (Gaudry & Spielberger, 1971).
Such feelings are likely to accompany the need to protect one’s self concept due to poor
performance. Therefore, regardless of the motivation behind the withdrawal behaviors, it
is hypothesized that:

Hypothesis 6e: Desire to withdraw will be positively related to state anxiety.

Off Task Thoughts

From a cognitive perspective, effort can be conceptualized in a number of ways
including, the amount of time spent on a task, the amount of cognitive resources
necessary for a task, and off task thoughts or the amount of attention or cognitive effort
focused on/off a given task (e.g., Paas, 1992). In recent years, researchers have become
increasingly interested in off task thoughts, due to the recognition that individuals may
appear to be spending time on a task, while their attention is elsewhere. This type of
mindless review of material is unlikely to lead to learning (e.g., Salomon, 1983; Salomon,
1985) and is difficult to capture with other conceptualizations of mental effort such as
time on task.

Off task attention may have special significance for computer-based learning due
to the increased opportunities for learner control (Salomon, 1985). Specifically, the more
control learners have over the learning process, the more important their voluntary
engagement in the task becomes (Salomon, 1985). This notion has been applied as a

post-hoc explanation in a number of learner control situations, where strategies that
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typically enhance learning for trainees, such as providing feedback, have failed for some
students and not others (e.g., Hancock, Thurman, & Hubbard, 1995; Williams 1996).

Research specifically investigating the concept of off task thoughts in training
situations indicates that those who exert greater cognitive effort, or have fewer off task
thoughts, acquire higher levels of knowledge and skill (Fisher & Ford, 1998; Kanfer &
Ackerman, 1989). These findings are consistent with the idea that mindfulness or
exerting cognitive effort leads to a greater depth of information processing and places
less of a strain on cognitive resources than splitting our attention between the task and
other thoughts (Kanfer & Ackerman, 1989; Salomon, 1983; Salomon, 1985). Therefore,
it is hypothesized that:

Hypothesis 7a: Off-task thoughts will be negatively related to declarative
knowledge scores.

Hypothesis 7b: Off-task thoughts will be negatively related to scores on the skills
test.

In addition to interfering with learning, off task thoughts may serve as a self-
defense mechanism, that is, if individuals believe that they are not doing well, they may
engage in off task thoughts or a reduction in cognitive effort as a means of self
handicapping (Baumeister, 1996). Simply stated, off tasks thoughts may serve as a
convenient excuse — “I am not doing well on this task only because I am not really
trying.” Alternatively, individuals who are confident in their progress or performance are
likely to be learning more, have higher self-efficacy, and engage in fewer off-task
thoughts. This expectation is consistent with the findings of a study by Dobbins (2002),
where off task thoughts or limited cognitive effort, was found to be negatively related to
self-efﬁéacy. Therefore, it is hypothesized that:

Hypothesis 7c: Off-task thoughts will be negatively related to self-efficacy.
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Off task thoughts are also expected to be related to non-learning outcomes. For
instance, although it is possible to be satisfied with a training program and still perform
poorly, it is expected that individuals who are engaging in off task thoughts as a defense
mechanism for poor performance will also find fault with the training program and report
being less satisfied. This would be consistent with the theory of cognitive dissonance,
which indicates that individuals have a need to rationalize their behavior and feel tension
when their thoughts, beliefs, and actions are inconsistent (e.g., Festinger, 1957; Myers,
1993; Sherman & Gorkin, 1980). As a result, individuals tend to adjust their thoughts
and behaviors to eliminate inconsistencies and tension (e.g., Festinger, 1957; Myers,
1993; Sherman & Gorkin, 1980). This desire to be consistent tends to become more
enhanced after decisions are made (Knox & Inkster, 1968; Myers, 1993; Young, Walker,
& Arrowood, 1977), such as, the decision to reduce cognitive effort and engage in off
task thoughts. Therefore, it is hypothesized that:

Hypothesis 7d: Off-task thoughts will be negatively related to satisfaction with
the training program.

Finally, it is expected that engaging in off task thoughts will be positively related
to state anxiety. As previously discussed, state anxiety is a temporary emotional state or
condition characterized by tension, fear, and heightened autonomic nervous system
activity (Gaudry & Spielberger, 1971). Additionally, state anxiety has been found to
have deleterious effects on learning, performance, and academic achievement (e.g.,
Colquitt, et al.1998; Gaudry & Spielberger, 1971; Weissbein, 2000). If individuals are
engaging in off task thoughts as a defense mechanism for poor performance, it is likely
that feelings of anxiety are associated with the need for a defense and the threat of poor

performance. Therefore, it is hypothesized that:
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Hypothesis 7e: Off-task thoughts will be positively related to anxiety.

Goal Orientation and the Training Environment

Each of the training programs in the current study has been designed to capitalize
on the strengths and manage the weaknesses associated with each goal orientation. It is
expected that this will lead to a good fit between the individual and the training program
and ultimately result in lower levels of withdrawal behaviors or the desire to withdraw.
For instance, the mastery-oriented environment was designed to permit the highest degree
of learner control, which requires trainees to invest effort to determine what material to
view next, how much practice is needed, and how to alter strategies and behaviors in
response to feedback. For mastery oriented individuals this produces a good fit in that
working through the training program is a learning opportunity that poses a challenge and
requires effort; therefore, leading to lower levels of boredom and disappointment, and
ultimately lower levels of withdrawal. Similarly, the training environments designed for
prove and avoid individuals have been designed to reduce threats to the self-concept and
maladaptive behavioral responses such as the desire to withdraw. These environments
also permit lower levels of learner control; therefore, reducing the amount of effort
perceive to be invested by trainees and further reducing ability related threats to the self-
concept. Therefore, it is hypothesized that:

Hypothesis 8a: High avoidance trainees in an avoidance-oriented learning

environment will indicate a lower desire to withdraw than low avoidance
trainees.

Hypothesis 8b: High mastery trainees in a mastery-oriented learning
environment will indicate a lower desire to withdraw than low mastery trainees.

Altematively, it is expected that a poor fit will lead to a greater desire to withdraw.

Specifically, when faced with a task that requires limited effort, mastery oriented
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individuals report being bored, less satisfied, and disappointed and begin to lose interest
in the task (Dweck, 1986). Thus, for high mastery oriented individuals, the type of
feedback, lack of difficulty, and limited control associated with the avoidance-oriented
learning environment is likely to lead to withdrawal behaviors stemming from boredom.
Similarly, the lack of support mechanisms for high avoid individuals in the mastery-
oriented learning environment is likely to lead to typical avoidance oriented withdrawal
behaviors.

Hypothesis 8c: High mastery trainees in an avoidance-oriented learning
environment will indicate a higher desire to withdraw than low mastery trainees.

Hypothesis 8d: High avoidance trainees in a mastery-oriented learning
environment will indicate a higher desire to withdraw than low avoidance
trainees.

As previously mentioned, it is expected that designing the training programs to
capitalize on the strengths and manage the weaknesses associated with each goal
orientation will lead to a good fit between the individual and the training program.
Furthermore a good fit should yield higher levels of confidence and higher performance
expectations therefore creating less of a need for self-handicapping and off task thoughts.
Therefore, it is hypothesized that a good fit will lead to fewer off task thoughts:

Hypothesis 9a: High avoidance trainees in an avoidance-oriented learning
environment will report fewer off task thoughts than low avoidance trainees.

Hypothesis 9b: High mastery trainees in a mastery-oriented learning
environment will report fewer off task thoughts than low mastery trainees.

Alternatively, it is expected that the boredom, anxiety, and self-handicapping associated
with a poor fit will lead to an increase in off-task thoughts.

Hypothesis 9c: High mastery trainees an avoidance-oriented learning
environment will report more off task thoughts than low mastery trainees.

Hypothesis 9d: High avoidance trainees in a mastery-oriented learning
environment will report more off task thoughts than low avoidance trainees.
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CHAPTER 2: METHOD

Overview

Participants in this study completed a web-based training program on how to
design their own web pages. The participants were randomly assigned to one of two
training environments designed to match the needs, strengths, and tendencies associated
with either avoid or mastery goal orientations. Each training environment contained the
same basic content but varied in terms of the amount of control over sequencing and

content, the amount of control over practice decisions, and the type of feedback provided.

Participants

Participants were undergraduates at Michigan State University enrolled in
psychology courses, which offered course credit for participating in experiments. A
power analysis suggested the need for approximately 130-150 participants for the current
study. Although there are not many effect sizes that directly relate to the relationships
that will be tested in this experiment, the few that exist sufficient power to detect medium
effect sizes.

For instance, Colquitt, et al. 1998 meta-analysis reported moderate relationships
between anxiety and various training outcomes although a specific relationship between
anxiety and transfer was not reported. Weissbein (2000) reports a small (~.10) and
moderate (=.30) relationships between anxiety and training outcomes including an
application task.

Past research has also found practice activities to be positively related to learning
outcomeé. These relationships have generally been in the moderate to high range.

Specifically, Toney (2000) reports moderate relationships between practice complexity
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(=.30) and self-efficacy, as well as, practice frequency (=.26) and self-efficacy.
Additionally, Toney (2000) reports strong relationships between practice complexity and
performance (=.54), as well as, practice frequency (=.52) and performance. Similarly,
Brown (1999) had multiple measures of practice and performance generally in the
moderate ranging from .22 to .45. Finally, (Ford et al., 1998) report moderate
relationships between practice and knowledge (~.21), as well as, moderate relationships
between practice and performance (~.28).

Similarly, past research has found feedback to be related to learning outcomes.
These relationships have generally spanned the entire range. For instance, feedback was
found to be positively related to learning by Toney (2000). This study employed multiple
measures of feedback and found that the relationships between feedback and learning
ranged from .17 - .21. VandeWalle and Cimmings (1997) report a moderately positive
relationship between feedback seeking and learning (>.39). VandeWalle, Cron, and
Slocum (2005) report low to moderate relationships between feedback and self-efficacy
(=.20) and feedback and performance (~.11). Where as Nease, Mudgett, and Quinones
(1999) report strong relationships between positive feedback and self-efficacy (=.76, .63,
.59).

Finally, past research has found off-task thoughts and attention to be negatively
related to various learning outcomes. Ford and Fisher (1998) report moderate negative
relationships between off-task attention and verbal knowledge (~ -.35), as well as,
moderate negative relationships between off-task attention and transfer (=-.33).
Similarly, Dobbins (2002) reports multiple moderate relationships between off-task

attention and self-efficacy (~-.38, -.28, -. 29 -.16).
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Based on this information, the current study expected to find moderate effect
sizes. Cohen (1992) states that a total sample size of 68 is necessary to detect a
correlation at a medium effect size with a power of .80 and an alpha of .05. A sample
size of 107 is needed to test significant multiple correlations with 8 predictors and a
medium effect size. It is estimated that a sample size of 28-30 per cell is necessary to
detect a medium effect with a four-group factorial design, for a total of 112-120 subjects.
As the current study used the more powerful test of multiple regression and not a factorial
ANOVA to analyze the data for the current study, it was proposed that 130-150
participants would be included in the study. This meets the estimates for a factorial

ANOVA and exceeds the estimates for multiple regression.

Procedure

Participants completed the experiment in a university computer laboratory. All
computers used for the experiment were equipped with Microsoft Internet Explorer and
the Dream Weaver web-page development software. Participants were provided with an
internet address, which was used to access the web-based experiment and the training
environments. Upon accessing the introductory experiment web page, participants found
and read instructions for completing the experiment. Participants were told that they
would learn how to design their own internet web page. They were also told that they
would have the opportunity to practice what they learned, take quizzes at the end of each
lesson, and receive feedback on these quizzes. Additionally, participants were told that at
the conclusion of the training they would take a final quiz and develop and submit to the

experimenter their own web pages using the material they learned in training.

86



Next, participants read the informed consent form and indicated their agreement
to participate in the experiment by entering their personal identification number (PID)
and continuing with the training program. Anyone who did not wish to participate in the
experiment could exit the training program and discontinue the experiment at that point,
or at any other point during the training. The consent form explained the nature and
procedures of the experiment, the risks and benefits of the experiment, and their right to
withdraw participation at any time without penalty (Appendix A). Contact information
was provided for the researcher, the Psychology Department, and UCRIHS.

Participants then completed several short measures of their individual
characteristics (Appendix B). Specifically, they answered questionnaires to establish
their demographic information such as age, gender, GPA, and SAT/ACT scores
(SAT/ACT scores were used as a proxy for cognitive ability), domain specific prove,
avoid, and mastery goal orientations, pre-training self-efficacy, pre-training state anxiety,
and prior experience with the internet and creating web pages. After completing these
questionnaires, participants were randomly assigned to one of the two training
environments (i.e., avoid or mastery).

The training program was presented to participants as a series of training lessons
or major topic areas. Each lesson was divided into several smaller topic areas and each
topic was presented on its own web page (Appendix C). At the end of each lesson, the
participants took a brief quiz, the results of this quiz were used as the basis for the
feedback provided. All trainees were informed that their goal was to learn the content of
the training program to the best of their abilities so that they could successfully complete

a series of exercises at the completion of the training program. How trainees moved

87



through the training program, that is, decisions regarding content and sequence,
opportunities for practice, and types of feedback, depended on which training
environment trainees are randomly assigned to. The specific training environments are
discussed in the following section.

Upon completion of the training program, all participants completed a series of
learning measures and questionnaires (Appendix B). Specifically, they completed a
multiple choice declarative knowledge quiz and a skill-based exercise requiring them to
demonstrate specific tasks learned in the training program. Participants also answered
questionnaires to establish their post-training self-efficacy, post-training state anxiety,
satisfaction with the training program, attributions, desire to withdraw, and off-task
thoughts. Upon completion of the training program and skills test, participants read a
debriefing form (see Appendix E) detailing the nature of the experiment.

Prior to running any experimental participants through the procedure described
above, both of the environments were pilot tested to ensure that there were no computer
programming or data capture errors. Any participants used in this process were not

counted towards the current study participant total.

Training Environments

As previously mentioned, the current study used the motivation-based theory of
goal orientation to guide the development of two customized learning environments.
These environments were developed to manage and reflect the needs, weaknesses,
strengths, and tendencies associated with avoid and mastery goal orientations. Both
training environments contained the same basic content (i.e., web page development);

however, the environments varied in terms of the three design features. Specifically, the
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amount of control over sequencing and content, the amount of control over practice
decisions, and the type of feedback provided. The theory and research supporting each
these variations was explained in earlier sections; the current section will provide a brief
overview of the two learning environments.

The mastery oriented learning environment was designed to provide diagnostic
feedback and to allow maximum control over training content/sequence and practice
activities. Diagnostic feedback refers to corrective information and strategies. It is likely
that this type of feedback is viewed by mastery oriented individuals as useful because it is
consistent with mastery oriented goals (e.g., learning and meeting challenges).
Specifically, this type of feedback is task related and provides guidance for how to alter
strategies (see Appendix D for feedback samples), where to direct effort, and how to
improve competence, which have been shown to lead to high levels of satisfaction, task
involvement, and task enjoyment for mastery oriented individuals (e.g., Elliot, 1999;
Elliot & Harackiewicz, 1996). Therefore this type of feedback should lead to a good fit
for a mastery-oriented individual in terms of interpretation, affective, and behavioral
responses. Additionally, the mastery-oriented environment allows the trainees to choose
the order they view the training material in and allow them to select how much of the
training material is viewed. That is, trainees in the mastery environment will be allowed
to skip material if they choose to. This decision is based on past research, which
indicates that mastery oriented individuals expend more effort, use more effective study
strategies, and exhibit higher levels of metacognitive activity (e.g., Dweck & Leggett,
1988; Elliot & Dweck, 1988; Elliot, McGregor, & Gable, 1999; Ford et al., 1998). These

tendencies suggest that mastery-oriented individuals are well equipped to handle this type
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of learner control because they are more likely to invest the effort and employ the
strategies needed for them to learn the material. Finally, the design of the mastery
oriented training environment allows mastery oriented individuals to choose and direct
their own practice activities; however, if practices exercises have not been accessed for a
given segment of the training program, the trainee will be asked if they would like to
review the practice activities before moving on to the next section or training topic. This
design allows the trainee to maintain control over practice decisions, while reminding
individuals to engage in effective learning strategies; therefore, capitalizing on the
strengths associated with a mastery orientation and managing the tendency to become
over confident and ineffectively use practice opportunities.

The avoid oriented learning environment was designed to provide explanatory
feedback, and limited control over training content/sequence and practice activities.
Explanatory feedback, is additional information provided after a trainee responds to
questions on a particular topic. The information is typically designed to provide
explanations or support material to improve a trainees understanding of the topic and
improve their chances of correctly answering future questions on the topic or performing
topic related skills. Explanatory feedback is relatively non-evaluative task-based
information, which has been found to be related to learning outcomes (Hancock,
Thurman, & Hubbard, 1995) and to be more beneficial than outcome feedback alone
(Pridemore & Klien, 1991). This elaboration of material is likely to be especially
beneficial for avoid oriented individuals, who tend to be more superficially engaged with
the leaming material, more likely to skip difficult material, look for the easy way out, and

spend less time trying to work through problems on their own (Meece, 1994; Meece,
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Blumenfeld, & Hoyle, 1988). Essentially, explanatory feedback provides avoid oriented
individuals with a second exposure to the training material in small doses and does not
require the trainee to invest the effort involved in returning to the training material to
review areas they are still having difficulty with (see Appendix D for feedback samples).
Additionally, the avoid-oriented environment will provide trainees with limited control
over training content and sequence. Specifically the training program moves all trainees
through the material in the same order and all trainees will visit each of the major topic
areas before exiting the training program. This decision is based on past research and
theory, which indicates that avoid-oriented individuals are more likely to skip difficult
material, look for the easy way out, and spend less time trying to work through problems
(Meece, 1994; Meece, Blumenfeld, & Hoyle, 1988). In addition to preventing trainees
from avoiding material due to a fear of failure, and low persistence (e.g., Carrier &
Williams, 1988; Elliot, 1999), this program-controlled design reduces the amount of
effort required by the trainee, as the need to expend effort is generally viewed as a
weakness and an indicator of low ability by avoid oriented individuals (e.g., Dweck,
1986; Nicholls, 1984). Finally, the training environment for avoid individuals will direct
trainees to practice screens and move them through the practice materials gradually
increasing the difficulty. This approach to practice, will allow the avoid oriented
individual to learn in a safe, relatively non- evaluative environment, and ultimately
increase their training performance. Additionally, this increase in performance can be
obtained without requiring the trainee to make the decision to exert additional effort by

practicing.
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Measures
The subjects completed a variety of measures pre and post-training. Each of these
measures is described below. The actual questions are provided in Appendix B.
Demographics. Information regarding various demographic variables including
sex, race, and GPA. ACT and SAT scores, were collected as a proxy for cognitive ability.

Prior computer experience. Prior experience with computers, the Internet, and

web programs was assessed using a 22 item measure including all 12 items from the

Potosky & Bobko (1998) CUE scale and additional items developed by Schmidt
(2000). The internal consistency reliability for the original scales range from .71 to .87.
The items were rated on a 5-point likert scale, which ranged from strongly disagree (1) to
strongly agree (5). Sample items include, “I am good at using computers”, “I frequently
use the web as an information resource” and “I spend time making my own pages for the
web.”

Goal orientation. Goal orientation was measured using a 24-item domain specific

measure developed by Horvath, Scheu, & DeShon (2001; 2004). The measure is
composed of three factors, prove, avoid, and mastery. The items were rated on a 5-point
likert scale, which ranged from strongly disagree (1) to strongly agree (5). In past
studies, the reliability estimates for each of the factors have been in the acceptable range
falling between .70 and .95. Sample items include, “In classes, I enjoy showing myself
how good I am”, “In classes, I avoid situations where I might demonstrate poor
performance to myself”, “I enjoy working on challenging class assignments so that I can

learn new things.”
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State anxiety. State anxiety was measured using the State-Trait Anxiety
Inventory (STAI) for adults. The state version of the STAI is a 20-item measure
developed by Spielberger (1977). The measure was designed to assess temporary anxiety
and asks respondents to indicate how the feel “right now”; for the current study,
respondents were asked to indicate how they felt before and after they completed the
training program. The items were rated on a 5-point likert scale, which ranged from not
at all (1) to very much so (5). Sample items include, “I feel confident”, and “I am tense”.

Satisfaction with the training program. Satisfaction with the training program was
assessed using a 26-item measure developed for this study. The measure was designed to
tap reactions to various aspects of the training program including satisfaction with order
of the training content (5 items), practice opportunities (5 items), feedback (5 items), and
general satisfaction/enjoyment (10 items). The items were rated on a 5-point likert scale,
which ranged from "strongly disagree" (1) to "strongly agree" (5). Sample items include,
“The training program provided useful feedback”, “I enjoyed the training program”, and
“The training prepared me to use my new web development skills.”

Pre and post-training self-efficacy. Pre and Post-Training Self-Efficacy were

assessed using two measures adapted by Schmidt (2000). The first measure assessed
self-efficacy for learning to create web pages in the training program. This nine-item
measure was adapted from the self-efficacy sub-scale of Pintrich and DeGroot's (1990)
Motivated Strategies for Learning Questionnaire (MSLQ). The internal consistency
reliability for the original scale was .89. The internal consistency reliability for Schmidt
(2000) was .92. The items were rated on a 5-point likert scale, which ranged from

"strongly disagree" (1) to "strongly agree" (5). Sample items include, “ I expect to do
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very well in this training course”, and “I'm certain I can understand the ideas taught in
this course.” The second measure assessed self-efficacy for actually creating web pages.
This seven-item measure was adapted from Hollenbeck and Brief (1987). The internal
consistency reliability for the original scale was .82. The internal consistency reliability
for Schmidt (2000) was .71. The items were rated on a 5-point likert scale, which ranged
from "strongly disagree" (1) to "strongly agree" (5). Sample items include, “I can meet
the challenges of creating a basic web page”, and “I am confident in my understanding of
how different elements of web page design are related.”

Declarative knowledge. Declarative knowledge was assessed with a 35-item
multiple-choice quiz adapted from Schmidt (2000), with several items testing the
knowledge of each lesson. Responses were scored so that one point was gained for each
correct answer, allowing scores to range from 0 to 35. Similar items differing in content
were used on the mini quizzes after each lesson.

Skill-based performance. Skill-based performance was assessed with a 17-item

test adapted from Schmidt (2000). For each item, trainees were given specific web page
task to complete. Participants were asked to edit a web page by attempting to complete
the tasks described in each of the 25 items. Some items contained multiple tasks;
however, each task was independent, such that failure to complete one task did not
prevent the completion of other tasks. Participants were asked to spend no more than 15
minutes on this measure. Revised web pages were saved as a unique file for each
participant. Tasks were scored so that a score of one point was given for each task that

was successfully completed. The range of possible scores was between 0 and 40.
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Desire to withdraw. The desire to withdraw' was assessed using a 12-item
measure developed for this study. The measure was designed to tap many of the
behaviors associated with withdrawal including, the desire to quit, a reduction in effort,
self-handicapping in terms of choosing not to practice, choosing not to try, and claiming
boredom. The items were rated on a 5-point likert scale, which ranged from strongly
disagree (1) to strongly agree (5). Sample items include, “I often considered quitting the
training program”, “I found this training program so boring that I did not want to

complete it”, and “By the end of the training program I was investing very little effort.”

Off-task thoughts. Off-task thoughts was assessed using a 14-item measure
developed by Fisher (1995). The items were rated on a 5-point likert scale, which ranged
from strongly disagree (1) to strongly agree (5). The internal consistency reliability for
the original scale was .89. Sample items include, “I daydreamed while I was learning”,
and “I thought about how well or how poorly I was doing.”

Motivation to learn. Motivation to learn was assessed using a 10-item measure

developed by Weissbein (2000). The items were rated on a 5-point likert scale, which
ranged from strongly disagree (1) to strongly agree (5). The internal consistency
reliability for the original scale was .95. Sample items include, “I was motivated to learn
the skills emphasized in the training program”, “I wanted to improve my web
development skills.”

Structural manipulation check. The structural manipulation check contained 6

yes/no items developed for this study. This measure was designed to assess participants’

! It is important to note that trainees have the option to discontinue the experiment at any time; however, it
is expected that the vast majority of participants will complete the experiment. The current measure
was designed to help us to understand why so many trainees fail to complete computer-based training in
real-world work and educational environments.
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perceptions of the structural elements of the training environments. Specifically, the type
of feedback received, and control over training topics, order, and practice. Sample items
include, “I had control over when to practice” and “I received strategy-based feedback.”

Psychological manipulatibn check. The psychological manipulation check
contained 10 items developed for this study. This measure was designed to determine if
the training environments resulted in the expected psychological effects. For instance,
did a mastery oriented individual in the mastery oriented environment (i.e., good fit) feel
relaxed, focused, and interested in learning while a mastery oriented individual in the
avoid oriented environment (i.e., poor fit) felt stressed, frustrated, and bored. The items
were rated on a 5-point likert scale, which ranged from strongly disagree (1) to strongly
agree (5). Sample items include, “The training program was set up in a way that made it
easy for me to learn”, I felt very focused during the training program”.

Number of practices completed. To better capture the participants’ involvement
in the training program, a post hoc measure of the number of practice exercise attempted
was added to the study. This variable was computed by counting the number of practice
files created and saved by each participant. Based on the design of the study, each
practice file had a unique name that could be easily counted. It is important to note that
these files were simply counted and not scored.

Number of quizzes completed. To better capture the participants’ involvement in

the training program, a post hoc measure of the number of quizzes completed was added
to the study. This variable was computed by counting the number of quizzes that had
answers for each question. It is important to note that the number of completed quizzes

were counted and not scored.
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CHAPTER 3: RESULTS

Pilot Testing

To insure that the training environments were functioning as intended and
correctly capturing the data, a series of pilot tests were conducted. The first set of test
involved 6 graduate student subject matter experts (SMEs). All SMEs had previous
experience with web based surveys and experiments. The SMEs were provided with a
description of how each of the environments should function and asked to test the
environments for errors, programming bugs, and other potential flaws. All findings were
addressed before moving to the final set of pilot tests. The final set of pilot tests involved
10 undergraduate students from the subject pool. The purpose of this set of tests was to
insure proper data capture, proper environment functioning, and to establish appropriate
timing for the skills test. Based on the results of these tests the skills test timing was
reduced from 20 minutes to 15 minutes and additional questions were added to the skills

test to avoid ceiling effects.

Missing Data

Originally 186 subjects participated in the study. As their data was archived it
became clear that despite all the reminders built into the learning environments, the
experimenter’s verbal and written reminders to save all work to the network, and
safeguards such as viewing files lists and backing up all work to a floppy disk at the end
of the experiment, a number of participants failed to successfully save their work.
Specifically it was discovered that 22 participants saved blank files, lost key files, or
repeatediy saved the same work under multiple names. As a result, 22 participants had

missing skills scores. To account for this loss of data, an additional 20 participants were
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added to the study for a total of 206 participants. Analyses indicated no demographic
differences between those who failed to save the necessary files and those who were
successful. Additionally, hypotheses were tested using pairwise and listwise deletion and
demonstrated no changes in the results. Sixteen participants also failed to provide an
SAT or ACT score. Analyses involving these scores were run both with missing data and

using mean replacement; no differences were found. Due to the design of the

computerized data capture, there was no missing data for other variables”.

Manipulation Checks

Upon completion of the training, all participants regardless of experimental
condition were asked to complete a series of questions designed to assess the
effectiveness of the psychological and structural manipulations in this study.

The structural manipulation check consisted of six yes/no items assessing the
participants’ perceptions of their degree of control over the order of the training content,
control over practice opportunities, and perceptions regarding the type of feedback
received. Individuals in the avoid environment received explanatory feedback and had
very limited control over what material they viewed and the order in which the material
was presented. Alternatively, individuals in the mastery environment received strategy
feedback and had maximum control over what material they viewed and the order in
which the material was presented. The frequency data clearly illustrates that the majority
of participants in the mastery environment correctly recognized the structural elements

built into the training environment. Alternatively, the majority of participants in the

2. . . . .
It is important to note that the number of practices completed is based on the saved files and missing files
would result in missing data for this variable as well.
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avoid environment mistakenly perceived more control over the learning experience than
they actually had. Using a Chi-square test of independence, it was determined that
despite the confusion regarding the avoid environment, there were significant group
differences in perceptions of the structural elements. The one exception was the item
regarding strategy feedback. Participants in both conditions believed that the feedback
they received was strategy based. Table 2 presents the frequency data for each of the

items in the structural manipulation check.

Table 2. Structural Manipulation Frequencies

Item Answer Mastery Avoid

I had control over what training topics I looked at. Yes 98% 78%

No 2% 22%
I had control over what order I read training materials Yes 98% 49%
in.

No 2% 51%
I had control over when to practice. Yes 98% 55%

No 2% 45%
I had control over how much to practice. Yes 95% 63%

No 5% 37%
I received strategy-based feedback. Yes 74% 79%

No 26% 21%
I received feedback that explained the answers to the Yes 40% 100%
quiz questions.

No 60% 0%

* p<.05; **p<.01

The psychological manipulation check consisted of 10 likert-type items assessing
the psychological impact of the training environment design. As the training
environments were designed to elicit different responses for different goal orientations,

the data were reviewed several ways. First independent t-tests were run to look for
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overall mean differences between the environments. As expected, no between
environment differences were found. Second median splits were used to create high and
low variables for avoid and mastery orientations and t-tests were run to look for
differences by goal orientation within each environment. Although one would expect
different responses for different goal orientations in each environment, no differences
were found.

Finally, a series of profiles were created using the median splits to check for
differences by goal orientation profile within each environment. Specifically, high
avoid/high mastery, low avoid/high mastery, low avoid/low mastery, and high avoid//low
mastery. Although a few significant and near significant differences were found, there
were no statistically clear patterns supporting the expected response differences for goal
orientation profiles within each environment. Despite the lack of statistical differences,
several of the profile-based means were in the direction one would expect for the
environment. For instance, the means for individuals with a low avoid/high mastery
profile in a mastery environment were generally higher than the means for individuals in
the avoid environment on items related to ease of learning, desire to learn, and focus,
suggesting a slightly better fit for mastery individuals in a mastery environment.
Similarly, the means for individuals with a high avoid/low mastery profile in the avoid
environment were generally higher than the means for individuals in the mastery
environment on items related to desire to learn, method of learning, comfort with
training, and limited choices suggesting a slightly better fit for avoid individuals in an

avoid environment. The profile means within environment are presented in Table 3.
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Factor and Reliability Analyses

A series of principal axis factor analyses with varimax rotations were conducted
to check the dimensionality of measures. The first factor analysis examined the self-
efficacy for the training program and the self-efficacy for creating web pages measures to
determine if they should be combined or used as independent measures. A principal axis
factor analysis with varimax rotation using Eigen values greater than one to determine the
number of factors extracted indicated that there were two factors. The first factor
accounted for 37% of the variance and included all the items from the training measure
and the second factor accounted for 27% of the variance and included all the items from
the web page measure. As a result of this analysis the two self-efficacy measures were
kept independent.

The second factor analysis examined the factor structure of the satisfaction
measure. The measure was composed S items regarding the of order of the training
content, 5 items regarding the practice opportunities, 5 items regarding feedback, and 10
items regarding the general satisfaction/enjoyment. A principal axis factor analysis with
varimax rotation using Eigen values greater than one to determine the number of factors
extracted indicated that there were six factors; none of which were interpretable.
Additionally, a principal axis factor analysis with varimax rotation forcing four factors
was run. Similarly, this analysis did not yield a clearly interpretable structure.

Reliability analyses however, resulted in acceptable alphas (i.e., all above .70) for each of
the 4 item groupings. As a result, satisfaction was used as 4 separate measures in all

subsequent analyses.
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Coefficient alpha was calculated for each of the measures and is presented along
the diagonal in Table 5. Alpha was at or above .70 for all measures except the structural
manipulation check and satisfaction with the order the content was presented in during
the training. It is expected that small number of items, 6 and 5 respectively, was the

primary reason for the lower alpha on these two measures.

Descriptive Statistics

Table 4 presents the overall means and standard deviations for all the variables in
the study, as well as, the means and standard deviations by environment. Tables 5, 6, 7
present the correlations across all the data and within environment. Results of interest are
highlighted below.

Examination of the means by environment demonstrates very few differences
between the two learning environments. A few differences of interest include a higher
skills mean for the avoid environment. This result is consistent with the higher number
of quizzes and practice exercises completed by those in the avoid environment.
Essentially the more one practices and receives feedback through the quizzes the more
skills he/she develops. This higher mean is likely a direct result of the environmental
design which requires those in the avoid environment to complete the quizzes and
practice exercises as a way to reduce avoid tendencies that restrict learning successes.
Also of interest is the higher mean for post training anxiety in the avoid environment.
This may reflect a greater knowledge of personal strengths and weakness with the
training material due to the increased number of quizzes and practice exercises.

Although interesting, the anxiety trend is not statistically significant.
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Similarly there are interesting trends for the mastery environment including
slightly higher means for declarative knowledge, motivation to learn, practice and order
satisfaction. While these differences are very small and far from statistically significant,
they are consistent with previous learner control research.

In addition to means being consistent with the literature, the patterns of significant
correlations are consistent with what one would expect based on the goal orientation
literature (see Table 5). Specifically, an avoid orientation is negatively related to both
measures of self-efficacy, mastery orientation, motivation to learn, GPA, and general
satisfaction with the training. Alternatively, an avoid orientation is positively related to
the desire to withdraw, off-task thoughts, anxiety and prove orientation. A mastery
orientation is negatively related to the desire to withdraw and positively related to both
measures of self-efficacy, prove orientation, motivation to learn, general satisfaction with
the training, and satisfaction with feedback. A prove orientation is not negatively related
to any of the key variables in the study and is positively related to both measures of self-
efficacy, avoid and mastery orientation, off-task thoughts, and satisfaction with training

order.
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Table 4. Descriptives by Environment

Avoid Mastery
Overall Environment Environment
Mean SD Mean SD Mean SD d
ACT/SAT 065 0.74 0.67 0.67 063 081 -0.05
Computer Experience 72.81 1096  73.30 11.77 7233 10.16 -0.09
Avoid 19.79  5.45 19.79 530 19.79 5.6l 0.00
Mastery 30.77 413 3047 398 3106 4.28 0.14
Prove 26.69 491 26.36 465 2702 5.4 0.13
Training Self-efficacy 30.80 5.80 31.28 5.86 3033 573 -0.16
Web Development Self-efficacy 21.76 5.00 2225 528 2129 469 -0.19
Post Training Self-efficacy 31.37 6.29 3148 6.74  31.27 5.85 -0.03
Post Web Development Self-efficacy 23.74 539 2397 5.75  23.51 503 -0.09
Desire to Withdraw 29.86 9.32  29.88 9.07 2985 9.60 0.00
Off task Thoughts 3868 823 3832 8.91 39.04  7.53 0.09
Skills‘ 26.89 8.88  28.62 846 2524 9.00 -0.39
Declarative Knowledge 26.93 4.07 26.68 4.19 27.16 3.96 0.12
Motivation to Learn 35.03 7.07  34.87 648 3519 7.62 0.05
PMC 36.26  6.15  36.21 5.91 3630 6.40 0.01
SMC‘ 7.34 1.38 7.74 1.61 696 098 -0.59
Practice Satisfaction 1892 292 18.58 2.82 19.25  3.00 0.23
Order Satisfaction 19.21 2.20 19.06 2.24 19.36 2.16 0.14
General Satisfaction 35.69 577  35.56 522 3581 6.27 0.04
Feedback Satisfaction 18.02 3.58 18.21 3.26 17.84 387 -0.10
Quizzes Completed‘ 5.32 1.25 5.85 0.59 4.80 149  -0.92
Practices Completed 912 403 1053 285 781 450 -0.72
Anxiety 4587 10.05  46.08 945 4568 10.64 -0.04
Post Anxiety 4742 1148 48.50 11.81 4638 11.11  -0.19

* = significant differences between environments
* p<.05; **p<.01
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Analysis Strategy for Hypothesis Tests

With the exception of Hypotheses 6 and 7, the remaining hypotheses propose that
the most positive (or least negative) outcomes arise from a match between trainees’ goal
orientation and the learning environment and, conversely, that the least positive (most
negative) outcomes result when goal orientation and the environment are mismatched.
Operationally, these hypotheses predict an interaction between avoidance goal orientation
and the training environment on the respective learning outcome, such that higher
avoidance orientation will lead to more positive outcomes when in an avoidance learning
environment and, but more negative outcomes when in a mastery learning environment.
Similarly, these hypotheses predict an interaction between mastery goal orientation and
the training environment, such that higher mastery orientation will lead to more positive
outcomes when in a mastery learning environment and, but /ess positive (or more
negative) outcomes when in an avoidance learning environment.

Each of these hypotheses were tested with a three-step hierarchical regression
analysis. In the first step of the analysis, the seven control variables were entered, which
included cognitive ability, computer experience, anxiety, two aspects of self-efficacy
(efficacy for using the Internet more generally, and self-efficacy for the training program
itself), the number of quizzes completed, and the number of practice exercises completed.
In the second step, the main effects for all three dimensions of goal orientation and the
main effects for training environment were added. Finally, in the third step, two

interaction terms were added: (1) the interaction of training environment and trainee
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avoidance orientation, and (2) the interaction of training environment and trainee mastery

orientation.’ Below, each of these analyses is described in detail.

Hypotheses 1a - 1d: Goal Orientation x Training Environment on Declarative Knowledge

To test Hypothesis 1a — 1d, the hierarchical regression approach described above
was followed, with declarative knowledge as the dependent variable. The results of these
analyses are summarized in Table 8. The set of control variables® entered in the first step
accounted for significant variance in declarative knowledge (R2 =.32,F7,179 = 12.13,p
<.001). Specifically, cognitive ability, self-efficacy for the training program, and the
number of practice exercises were significant. The addition of the three dimensions of
goal orientation and the training environment in the second step resulted in a significant
increase in variance explained (AR2 = .06, F(4,175)= 4.27, p <.01). Examination of the
individual parameters in Step 2 reveals that none of the three goal orientation dimensions
accounted for significant unique variance in declarative knowledge. However, training
environment did account for unique variance (b =.265, t = 3.90, p <.001), such that
trainees in the less structured mastery environment exhibited greater declarative
knowledge than those in the more structured avoid environment. Finally, the addition of
the interaction terms in the third step failed to account for incremental variance in

declarative knowledge (AR2 =.00, F(2.173) = 0.05, p = .951). Thus, Hypotheses la - 1d
( )

were not supported.

3 The hypotheses were also tested using more targeted hierarchical regression analyses that included only
the dimension of goal orientation in question for the specific hypothesis being tested (for example,
excluding mastery and prove orientation and the mastery X environment interaction term from the tests of
Hlaand Hld.) Those analyses produced substantively identical results as the reported analyses and
therefore are not discussed below.

4 . . . .
Reducing the number of control variables did not change the results for the various hypotheses.
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Hypotheses 2a - 2d: Goal Orientation x Training Environment on Skills

To test Hypothesis 2a — 2d, the hierarchical regression approach described above
was followed, with skills as the dependent variable. The results of these analyses are

summarized in Table 9. The set of control variables entered in the first step accounted
for significant variance in skills (R2 =43, F(7,162) = 17.25, p <.001). Specifically,

cognitive ability, computer experience, and the number of practice exercises were

significant. The addition of the three dimensions of goal orientation and the training

environment in the second step failed to account for incremental variance in skills (AR2 =
.02, Fi4, 158 = 1.12, p =.35). Finally, the addition of the interaction terms in the third step

failed to account for incremental variance in skills (AR2 =.01, F(2, 156) = 0.86, p = .43).

Thus, Hypotheses 2a — 2d were not supported.
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Table 8. Hierarchical Regression Analysis Results for Hypothesis 1
(Declarative Knowledge)

Step: Variable B R’ AR”
1: Cognitive Ability 0.33**  (.32%*  (.32%*
Computer Experience 0.02
Anxiety 0.06
Web Development Self-efficacy -0.09
Training Self-efficacy 0.2*
Quizzes Completed 0.07
Practices Completed 0.31**
2: Cognitive Ability 0.3** 0.38*%*  0.06**
Computer Experience 0.02
Anxiety 0.11
Web Development Self-efficacy -0.08
Training Self-efficacy 0.27**
Quizzes Completed 0.15*
Practices Completed 0.36**
Avoid Orientation -0.06
Prove Orientation -0.04
Mastery Orientation -0.11
Environment 0.27**
3: Cognitive Ability 0.31**  0.38** 0.00
Computer Experience 0.02
Anxiety 0.11
Web Development Self-efficacy -0.08
Training Self-efficacy 0.27**
Quizzes Completed 0.15*
Practices Completed 0.36**
Avoid Orientation -0.02
Prove Orientation -0.04
Mastery Orientation -0.15
Environment 0.21
Avoid X Environment -0.06
Mastery X Environment 0.11

n = 186; * p<.05; **p<.01
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Table 9. Hierarchical Regression Analysis Results for Hypothesis 2 (Skills)

Step: Variable B R’ AR’
1: Cognitive Ability 0.21**  0.43** (0.43**
Computer Experience 0.25**
Anxiety -0.06
Web Development Self-efficacy -0.12
Training Self-efficacy 0.09
Quizzes Completed 0.03
Practices Completed 0.49%*
2: Cognitive Ability 0.2** 0.44**  0.02
Computer Experience 0.25%*
Anxiety -0.02
Web Development Self-efficacy -0.13
Training Self-efficacy 0.13
Quizzes Completed 0.02
Practices Completed 0.5%*
Avoid Orientation -0.10
Prove Orientation -0.04
Mastery Orientation -0.10
Environment 0.00
3: Cognitive Ability 0.21**  0.45** 0.01
Computer Experience 0.23**
Anxiety -0.01
Web Development Self-efficacy -0.12
Training Self-efficacy 0.12
Quizzes Completed 0.01
Practices Completed 0.5%*
Avoid Orientation 0.14
Prove Orientation -0.03
Mastery Orientation 0.11
Environment 0.75
Avoid * Environment -0.38
Mastery * Environment -0.53

n =169; * p<.05; **p<.01
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Hypotheses 3a - 3d: Goal Orientation x Training Environment on Post Training Self-

Efficacy

To test Hypothesis 3a — 3d, the hierarchical regression approach described above
was followed, with post training self-efficacy as the dependent variable. The results of

these analyses are summarized in Table 10. The set of control variables entered in the

first step accounted for significant variance in post training self-efficacy (R2 =.53, F3,

179) = 28.50, p <.001). Specifically, self-efficacy for the training program, and computer
experience were significant. The addition of the three dimensions of goal orientation and
the training environment in the second step failed to account for incremental variance in
post training self-efficacy (AR2 =.02, Fi4,175)= 1.72, p = .15). Finally, the addition of
the interaction terms in the third step failed to account for incremental variance in post
training self efficacy (AR2 =.00, F{2, 173) = 0.45, p = .641). Thus, Hypotheses 3a - 3d

were not supported.

Hypotheses 4a - 4d: Goal Orientation x Training Environment on Satisfaction

To test Hypothesis 4a — 4d, the hierarchical regression approach described above
was followed, with overall satisfaction and various aspects of satisfaction (i.e.,
satisfaction with practice, feedback, order, and general satisfaction) as the dependent
variable. The results of these analyses are summarized in Tables 11-14. The set of

control variables entered in the first step accounted for significant variance in overall
satisfaction (R2 =.15, F{7,179) = 4.40, p < .001). Specifically, self-efficacy for the

training program, and the number of practice exercises were significant. The addition of

the three dimensions of goal orientation and the training environment in the second step
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failed to account for incremental variance in overall satisfaction (AR2 =.01, Fi4, 175 =

71, p=.59).

Table 10. Hierarchical Regression Analysis Results for Hypothesis 3
(Post Training Self Efficacy)

2 2

Step: Variable B R AR
1: Cognitive Ability 0.09 0.53**  0.53**
Computer Experience 0.18
Anxiety -0.01
Web Development Self-efficacy -0.01
Training Self-efficacy 0.58**
Quizzes Completed -0.06
Practices Completed 0.12
2: Cognitive Ability 0.08 0.55**  0.02
Computer Experience 0.18
Anxiety 0.05
Web Development Self-efficacy -0.01
Training Self-efficacy 0.6**
Quizzes Completed -0.03
Practices Completed 0.13*
Avoid Orientation -0.11
Prove Orientation -0.07
Mastery Orientation 0.01
Environment 0.05
3: Cognitive Ability 0.07 0.55** 0.00
Computer Experience 0.18
Anxiety 0.05
Web Development Self-efficacy -0.01
Training Self-efficacy 0.6**
Quizzes Completed -0.03
Practices Completed 0.14*
Avoid Orientation -0.21
Prove Orientation -0.08
Mastery Orientation 0.10
Environment 0.16
Avoid * Environment 0.16
Mastery * Environment -0.25

n = 186; * p<.05; **p<.01

124



Table 11. Hierarchical Regression Analysis Results for Hypothesis 4
(Satisfaction with Practice)

2 2

Step: Variable B R AR
1: Cognitive Ability -0.04 0.19%*  0.19**
Computer Experience -0.09
Anxiety -0.09
Web Development Self-efficacy 0.07
Training Self-efficacy -0.02
Quizzes Completed -0.16
Practices Completed 0.5%*
2: Cognitive Ability -0.05 0.25**  0.06**
Computer Experience -0.10
Anxiety -0.11
Web Development Self-efficacy 0.11
Training Self-efficacy -0.06
Quizzes Completed -0.07
Practices Completed 0.53**
Avoid Orientation 0.10
Prove Orientation 0.00
Mastery Orientation 0.12
Environment 0.22%*
3: Cognitive Ability -0.03 0.25**  0.00
Computer Experience -0.12
Anxiety -0.10
Web Development Self-efficacy 0.12
Training Self-efficacy -0.07
Quizzes Completed -0.08
Practices Completed 0.53**
Avoid Orientation 0.30
Prove Orientation 0.01
Mastery Orientation 0.23
Environment 0.69
Avoid * Environment -0.33
Mastery * Environment -0.26

n = 186; * p<.05; **p<.01
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Table 12. Hierarchical Regression Analysis Results for Hypothesis 4
(Satisfaction with Order)

Step: Variable B R’ AR?
1: Cognitive Ability 0.07  0.13** 0.13**
Computer Experience 0.19*
Anxiety -0.22**
Web Development Self-efficacy -0.19
Training Self-efficacy 0.13
Quizes Completed -0.08
Practices Completed 0.2*
2: Cognitive Ability 0.08  0.15** 0.02
Computer Experience 0.17
Anxiety -0.24**
Web Development Self-efficacy -0.16
Training Self-efficacy 0.07
Quizzes Completed -0.05
Practices Completed 0.21
Avoid Orientation 0.03
Prove Orientation 0.08
Mastery Orientation 0.09
Environment 0.07
3: Cognitive Ability 0.09 0.17** 0.02
Computer Experience 0.19
Anxiety -0.24**
Web Development Self-efficacy -0.17
Training Self-efficacy 0.06
Quizzes Completed -0.04
Practices Completed 0.19*
Avoid Orientation 0.19
Prove Orientation 0.09
Mastery Orientation -0.26
Environment -0.59
Avoid * Environment -0.27
Mastery * Environment 0.96

n = 186; * p<.05; **p<.01
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Table 13. Hierarchical Regression Analysis Results for Hypothesis 4
(Satisfaction with Training)

Step: Variable B R AR
1: Cognitive Ability 0.01 0.12%* 0.12**
Computer Experience 0.03
Anxiety -0.10
Web Development Self-efficacy -0.09
Training Self-efficacy 0.29
Quizzes Completed -0.06
Practices Completed 0.21
2: Cognitive Ability 0.01 0.13** 0.01
Computer Experience 0.02
Anxiety -0.06
Web Development Self-efficacy -0.08
Training Self-efficacy 0.29
Quizzes Completed -0.04
Practices Completed 0.22
Avoid Orientation -0.08
Prove Orientation -0.04
Mastery Orientation 0.03
Environment 0.05
3: Cognitive Ability 0.02  0.14** 0.02
Computer Experience 0.03
Anxiety -0.06
Web Development Self-efficacy -0.09
Training Self-efficacy 0.28*
Quizzes Completed -0.03
Practices Completed 0.2*
Avoid Orientation 0.17
Prove Orientation -0.03
Mastery Orientation -0.22
Environment -0.28
Avoid * Environment -0.40
Mastery * Environment 0.71

n = 186; * p<.05; **p<.01
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Table 14. Hierarchical Regression Analysis Results for Hypothesis 4
(Satisfaction with Feedback)

Step: Variable B R? AR?
1: Cognitive Ability -0.11 0.1%* 0.1%*
Computer Experience -0.06
Anxiety -0.07
Web Development Self-efficacy -0.13
Training Self-efficacy 0.32%x
Quizzes Completed -0.02
Practices Completed 0.2*
2: Cognitive Ability -0.10 0.11**  0.01
Computer Experience -0.06
Anxiety -0.07
Web Development Self-efficacy -0.12
Training Self-efficacy 0.29
Quizzes Completed -0.03
Practices Completed 0.19*
Avoid Orientation 0.01
Prove Orientation -0.03
Mastery Orientation 0.09
Environment -0.05
3: Cognitive Ability -0.11 0.11**  0.00
Computer Experience -0.05
Anxiety -0.08
Web Development Self-efficacy -0.13
Training Self-efficacy 0.29
Quizzes Completed -0.03
Practices Completed 0.19*
Avoid Orientation -0.10
Prove Orientation -0.03
Mastery Orientation 0.05
Environment -0.27
Avoid * Environment 0.17
Mastery * Environment 0.11

n = 186; * p<.05; **p<.01
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Finally, the addition of the interaction terms in the third step failed to account for
incremental variance in overall satisfaction (AR2 =.00, F(2,173)= 0.77, p = .46). Thus,

Hypotheses 4a — 4d were not supported for overall satisfaction.

The set of control variables entered in the first step accounted for significant
variance in satisfaction with practice (R2 =.43, F(7,179) = 5.87, p <.001). Specifically,

the number of practice exercises completed was significant and the number of quizzes
completed was nearly significant. The addition of the three dimensions of goal
orientation and the training environment in the second step resulted in a significant

increase in variance explained (AR2 =.06, F(4,175) = 3.36, p <.01). Examination of the

individual parameters in Step 2 reveals that none of the three goal orientation dimensions
accounted for significant unique variance in satisfaction with practice. However, training
environment did account for unique variance (b = .216, t = 2.87, p <.05), such that
trainees in the less structured mastery environment exhibited greater satisfaction with
practice than those in the more structured avoid environment. Finally, the addition of the
interaction terms in the third step failed to account for incremental variance in declarative

knowledge (AR2 =.00, F(2, 173y = 0.43, p = .65). Thus, Hypotheses 4a - 4d were not
supported for satisfaction with practice.

The set of control variables entered in the first step accounted for significant
variance in satisfaction with training order (R2 =.13, F(7,179) = 3.89, p <.001).
Specifically, pre-training anxiety, and the number of practice exercises were significant.
The addition of the three dimensions of goal orientation and the training environment in

the second step failed to account for incremental variance in satisfaction with training



order (AR2 =.02, Fa,175)= .98, p = .42). Finally, the addition of the interaction terms in
the third step failed to account for incremental variance in satisfaction with training order
(AR2 =.02, F(2,173)= 1.87, p = .16). Thus, Hypotheses 4a — 4d were not supported for

satisfaction with training order.

The set of control variables entered in the first step accounted for significant
variance in general satisfaction (R2 =.12, F(7,179) = 3.36, p <.002). Specifically, self-

efficacy for the training program, and the number of practice exercises were significant.

The addition of the three dimensions of goal orientation and the training environment in

the second step failed to account for incremental variance in general satisfaction (AR2 =
.01, Fi4, 175y = .55, p = .70). Finally, the addition of the interaction terms in the third step

failed to account for incremental variance in general satisfaction (AR2 =.02, Fo,173)=

1.62, p = .20). Thus, Hypotheses 4a — 4d were not supported for general satisfaction.

The set of control variables entered in the first step accounted for significant
variance in satisfaction with feedback (R2 =.10, F(7, 179y = 2.81, p <.01). Specifically,

self-efficacy for the training program, and the number of practice exercises were
significant. The addition of the three dimensions of goal orientation and the training

environment in the second step failed to account for incremental variance in satisfaction
with feedback (AR2 =.01, Fi4,175)= .46, p = .77). Finally, the addition of the interaction
terms in the third step failed to account for incremental variance in satisfaction with
feedback (AR2 =.00, F(2, 173)= 0.09, p = .913). Thus, Hypotheses 4a — 4d were not

supported for satisfaction with feedback.
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Hypotheses 5a - 5d: Goal Orientation x Training Environment on Post Training Anxiety

To test Hypothesis 5a — 5d, the hierarchical regression approach described above
was followed, with post training anxiety as the dependent variable. The results of these
analyses are summarized in Table 15. The set of control variables entered in the first step

accounted for significant variance in post training anxiety (R2 =.55, F(7,179)= 31.66, p <

.001). Specifically, pre-training anxiety was significant and computer experience
cognitive ability were nearly significant. The addition of the three dimensions of goal

orientation and the training environment in the second step resulted in a significant
increase in variance explained (AR’ = .36, F4,175)=2.81, p <.05). Examination of the

individual parameters in Step 2 reveals that none of the three goal orientation dimensions
accounted for significant unique variance in post training anxiety. However, training
environment did account for unique variance (b = -.131, t = -2.34, p < .05), such that
trainees in the more structured avoid environment exhibited greater post training anxiety
than those in the less structured mastery environment. Finally, the addition of the

interaction terms in the third step failed to account for incremental variance in anxiety

(AR2 =.00, F{2,173) = 0.01, p = .994). Thus, Hypotheses 5a — 5d were not supported.

Hypotheses 6a — 6e: Desire to Withdraw and the Various Qutcome Variables

Each of these hypotheses was tested with a two-step hierarchical regression
analysis. In the first step of the analysis, the seven control variables were entered, which
included cognitive ability, computer experience, anxiety, two aspects of self-efficacy
(efficacy for using the Internet more generally, and self-efficacy for the training program

itself), the number of quizzes completed, and the number of practice exercises completed.
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Table 15. Hierarchical Regression Analysis Results for Hypothesis 5
(Post Training Anxiety)

2 2

Step: Variable B R AR
1: Cognitive Ability -0.10 0.55%*  0.55**
Computer Experience -0.13
Anxiety 0.68**
Web Development Self-efficacy -0.01
Training Self-efficacy 0.01
Quizzes Completed -0.05
Practices Completed 0.00
2: Cognitive Ability -0.08 0.58** 0.03*
Computer Experience -0.14*
Anxiety 0.63**
Web Development Self-efficacy 0.00
Training Self-efficacy -0.06
Quizzes Completed -0.10
Practices Completed -0.03
Avoid Orientation 0.07
Prove Orientation 0.09
Mastery Orientation 0.10
Environment -0.13*
3: Cognitive Ability -0.08 0.58** 0.00
Computer Experience -0.14*
Anxiety 0.63**
Web Development Self-efficacy 0.00
Training Self-efficacy -0.06
Quizzes Completed -0.09
Practices Completed -0.03
Avoid Orientation 0.06
Prove Orientation 0.09
Mastery Orientation 0.08
Environment -0.18
Avoid * Environment 0.01
Mastery * Environment 0.05

n = 186; * p<.05; **p<.01
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In the second step, desire to withdraw was added. Below, each of these analyses
is described in detail. The results of these analyses are summarized in Table16-24.
Hypothesis 6a predicted that the desire to withdraw would be negatively related to
declarative knowledge scores. The set of control variables entered in the first step

accounted for significant variance in declarative knowledge scores (R2 =.32,F7.179) =

12.1, p <.001). Specifically, cognitive ability, self-efficacy for the training program, and

the number of practice exercises were significant. The addition of the desire to withdraw

in the second step resulted in a significant increase in variance explained (AR2 =.11, F,

178) =16.63, p <.001). Examination of the individual parameters in Step 2 reveals that

desire to withdraw did account for unique variance (b = -.356, t =-5.74, p < .001), such
that those with less desire to withdraw had higher declarative knowledge scores. Thus,
support was found for hypothesis 6a.

Hypothesis 6b predicted that the desire to withdraw would be negatively related to
scores on the skills test. The set of control variables entered in the first step accounted

for significant variance in skill scores (R2 = .43, F(7,162) = 17.25, p < .001). Specifically,

computer experience, cognitive ability, and the number of practice exercises were
significant. The addition of the desire to withdraw in the second step resulted in a
significant increase in variance explained (AR2 =.05, F(1.161) =18.34, p <.001).
Examination of the individual parameters in Step 2 reveals that desire to withdraw did
account for unique variance (b = -.249, r =-3.92, p <.001), such that those with less
desire to withdraw had higher skill scores. Thus, support was found for hypothesis 6b.
Hypothesis 6c¢ predicted that the desire to withdraw would be negatively related to

post training self-efficacy. This hypothesis was tested for both self-efficacy for creating
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web pages and self-efficacy for the training program. With regards to creating web

pages, the set of control variables entered in the first step accounted for significant
variance in post training self-efficacy (R2 =.52, F(7,179) = 27.50, p <.001). Specifically,
computer experience, self-efficacy for the training program, and self-efficacy for using
the Internet more generally exercises were significant. The addition of the desire to

withdraw in the second step resulted in a significant increase in variance explained (AR

=.11, F(1,178) =38.22, p < .001). Examination of the individual parameters in Step 2

reveals that desire to withdraw did account for unique variance (b =-.369, t =-7.42, p <
.001), such that those with less desire to withdraw had higher self-efficacy for creating
web pages. With regards to self-efficacy for the training program, the set of control
variables entered in the first step accounted for significant variance in post training self-
efficacy (R2 =.53, F(7, 179) = 28.50, p <.001). Specifically, computer experience and
self-efficacy for the training program were significant. The addition of the desire to

withdraw in the second step resulted in a significant increase in variance explained (AR2

=.09, F(4, 178) =35.36, p <.001). Examination of the individual parameters in Step 2

reveals that desire to withdraw did account for unique variance (b =-.322, ¢t =-6.32, p <
.001), such that those with less desire to withdraw had higher self-efficacy for the training
program. Thus, support was found for hypothesis 6¢ with regards to both types of post
training self-efficacy.

Hypothesis 6d predicted that the desire to withdraw would be negatively related to
satisfaction with the training. Support was found for hypothesis 6d for each of the four

satisfaction measures. These results are discussed in detail below.
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For satisfaction with practice opportunities, the set of control variables entered in
the first step accounted for significant variance in satisfaction ratings (R2 =.19, F7,179) =
5.87, p <.001). Specifically, the number of practice exercises completed was significant

and the number of quizzes completed was nearly significant at p <.059. The addition of

the desire to withdraw in the second step resulted in a significant increase in variance
explained (AR2 =.09, F1, 178) =8.62, p <.001). Examination of the individual parameters
in Step 2 reveals that desire to withdraw did account for unique variance (b = -.333, |

t =-4.78, p <.001), such that those with less desire to withdraw had higher satisfaction
with practice opportunities.

For satisfaction with training order/sequencing, the set of control variables

entered in the first step accounted for significant variance in satisfaction ratings (R2 =.13,

F(7,179) = 3.89, p <.001). Specifically, the number of practice exercises completed and

pre-training anxiety were significant; computer experience was nearly significant at the p

=55 level. The addition of the desire to withdraw in the second step resulted in a
significant increase in variance explained (AR2 =.21, F1,178)=11.71, p <.001).
Examination of the individual parameters in Step 2 reveals that desire to withdraw did
account for unique variance (b = -.505, t =-7.61, p <.001), such that those with less
desire to withdraw had higher satisfaction with the training order/sequencing.

For general satisfaction with training, the set of control variables entered in the
first step accounted for significant variance in satisfaction ratings (R2 =.12, F7.179) =
336,p< .}Ol). Specifically, the number of practice exercises completed and self-efficacy

for the training program were significant. The addition of the desire to withdraw in the
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second step resulted in a significant increase in variance explained (AR2 =.38, F{1, 178)

=21.73 p <.001). Examination of the individual parameters in Step 2 reveals that desire
to withdraw did account for unique variance (b =-.672, t =-11.53, p <.001), such that
those with less desire to withdraw had higher general satisfaction with the training.

Finally for satisfaction with feedback, the set of control variables entered in the
first step accounted for significant variance in satisfaction ratings (R2 =.10, F(7,179) =
2.81, p <.01). Specifically, the number of practice exercises completed and self-efficacy
for the training program were significant. The addition of the desire to withdraw in the
second step resulted in a significant increase in variance explained (AR2 =.08, F(4, 178)

=4.86 p <.001). Examination of the individual parameters in Step 2 reveals that desire to
withdraw did account for unique variance (b =-.310, t =-4.17, p <.001), such that those
with less desire to withdraw had higher satisfaction with feedback.

Hypothesis 6e predicted that the desire to withdraw will be positively related to
state anxiety. The set of control variables entered in the first step accounted for
significant variance in post training anxiety (R2 =.55, F(7,179) = 31.66, p < .001).
Specifically, pre-training anxiety was significant and the number of practice exercises
completed and cognitive ability were nearly significant at p=.56 and p = .66 levels
respectively. The addition of the desire to withdraw in the second step resulted in a

significant increase in variance explained (AR2 =.05, F(1, 178) =34.38, p < .001).

Examination of the individual parameters in Step 2 reveals that desire to withdraw did
account for unique variance (b =.254, 1 =4.94 p < .001), such that those with a greater

desire to withdraw had higher post training anxiety.
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Hypotheses 7a — 7e: Off Task Thoughts and the Various Outcome Variables

Each of these hypotheses was tested with a two-step hierarchical regression

analysis. In the first step of the analysis, the seven control variables were entered, which

included cognitive ability, computer experience, anxiety, two aspects of self-efficacy

(efficacy for using the Internet more generally, and self-efficacy for the training program

itself), the number of quizzes completed, and the number of practice exercises completed.

Table 16. Hierarchical Regression Analysis Results for Hypothesis 6

(Declarative Knowledge)
Step: Variable B R’ AR?
1: Computer Experience 0.02 0.32*%*  0.32**
Anxiety 0.06
Web Development Self-efficacy -0.09
Training Self-efficacy 0.2*
Quizzes Completed 0.07
Practices Completed 0.31**
Cognitive Ability 0.33**
2: Computer Experience -0.03 0.43**  0.11**
Anxiety 0.12*
Web Development Self-efficacy -0.01
Training Self-efficacy 0.12
Quizzes Completed 0.07
Practices Completed 0.25%+*
Cognitive Ability 0.27**
Desire to Withdraw -0.36**

n = 186; * p<.05; **p<.01

137



Table 17. Hierarchical Regression Analysis Results for Hypothesis 6 (Skills)

Step: Variable B R AR?
1: Computer Experience 0.25**  0.43**  (0.43**
Anxiety -0.06
Web Development Self-efficacy -0.12
Training Self-efficacy 0.09
Quizzes Completed 0.03
Practices Completed 0.49**
Cognitive Ability 0.21**
2: Computer Experience 0.22**  0.48**  0.05**
Anxiety 0.00
Web Development Self-efficacy -0.08
Training Self-efficacy 0.04
Quizzes Completed 0.04
Practices Completed 0.43**
Cognitive Ability 0.16
Desire to Withdraw - 25%*

n=169; * p<.05; **p<.01

Table 18. Hierarchical Regression Analysis Results for Hypothesis 6
(Web Development Self-Efficacy)

Step: Variable B R? AR?
1: Computer Experience 0.21**  0.52**  (.52%*
Anxiety 0.02
Web Development Self-efficacy 0.34**
Training Self-efficacy 0.23**
Quizzes Completed 0.05
Practices Completed 0.10
Cognitive Ability 0.01
2: Computer Experience 0.15 0.63**  0.11**
Anxiety 0.08
Web Development Self-efficacy 0.42%*
Training Self-efficacy 0.14*
Quizzes Completed 0.05
Practices Completed 0.04
Cognitive Ability -0.04
Desire to Withdraw - 37%*

n = 186; * p<.05; **p<.01
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Table 19. Hierarchical Regression Analysis Results for Hypothesis 6
(Post-Training Self-Efficacy)

Step: Variable B R? AR?
1: Computer Experience 0.18 0.53**  0.53**
Anxiety -0.01
Web Development Self-efficacy -0.01
Training Self-efficacy 0.58**
Quizzes Completed -0.06
Practices Completed 0.12
Cognitive Ability 0.09
2: Computer Experience 0.13* 0.61**  0.09**
Anxiety 0.04
Web Development Self-efficacy  0.05
Training Self-efficacy 0.5**
Quizzes Completed -0.06
Practices Completed 0.06
Cognitive Ability 0.04
Desire to Withdraw -.32%*

n = 186; * p<.05; **p<.01

Table 20. Hierarchical Regression Analysis Results for Hypothesis 6

(Satisfaction with Practice)

Step: Variable B R® AR?
1: Computer Experience -0.09 0.43**  0.43**
Anxiety -0.09
Web Development Self-efficacy 0.07
Training Self-efficacy -0.02
Quizzes Completed -0.16
Practices Completed 0.5**
Cognitive Ability -0.04
2: Computer Experience -0.14 0.53**  0.09**
Anxiety -0.03
Web Development Self-efficacy 0.15
Training Self-efficacy -0.10
Quizzes Completed -0.16*
Practices Completed 0.45**
Cognitive Ability -0.09
Desire to Withdraw -0.33**

n = 186; * p<.05; **p<.01
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Table 21. Hierarchical Regression Analysis Results for Hypothesis 6
(Satisfaction with Order)

Step: Variable 1] R AR?
1: Computer Experience 0.19* 0.13**  (.13**
Anxiety -0.22**
Web Development Self-efficacy -0.19
Training Self-efficacy 0.13
Quizzes Completed -0.08
Practices Completed 0.2*
Cognitive Ability 0.07
2: Computer Experience 0.12 0.35**  0.21**
Anxiety -0.13*
Web Development Self-efficacy -0.08
Training Self-efficacy 0.01
Quizzes Completed -0.08
Practices Completed 0.12
Cognitive Ability 0.00
Desire to Withdraw -0.5%*

n = 186; * p<.05; **p<.01

Table 22. Hierarchical Regression Analysis Results for Hypothesis 6 (Training)

Step: Variable B R AR?
1: Computer Experience 0.03 0.17**  0.17**
Anxiety -0.10
Web Development Self-efficacy -0.09
Training Self-efficacy 0.29
Quizzes Completed -0.06
Practices Completed 0.21
Cognitive Ability 0.01
2: Computer Experience -0.07 0.49*%*  (.38**
Anxiety 0.02
Web Development Self-efficacy 0.05
Training Self-efficacy 0.13
Quizzes Completed -0.06
Practices Completed 0.10
Cognitive Ability -0.09
Desire to Withdraw -0.67**

n = 186; * p<.05; **p<.01
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Table 23. Hierarchical Regression Analysis Results for Hypothesis 6 (Feedback)

Step: Variable B R AR?
1: Computer Experience -0.06 0.1*%* 0.1**
Anxiety -0.07
Web Development Self-efficacy -0.13
Training Self-efficacy 0.32**
Quizzes Completed -0.02
Practices Completed 0.2*
Cognitive Ability -0.11
2: Computer Experience -0.10 0.18%*  0.08**
Anxiety -0.02
Web Development Self-efficacy -0.06
Training Self-efficacy 0.25*
Quizzes Completed -0.03
Practices Completed 0.15
Cognitive Ability -0.16*
Desire to Withdraw -0.31**

n = 186; * p<.05; **p<.01

Table 24. Hierarchical Regression Analysis Results for Hypothesis 6 (Post Anxiety)

Step: Variable B R? AR?
1: Computer Experience -0.13 0.55%*  (0.55**
Anxiety 0.68**
Web Development Self-efficacy -0.01
Training Self-efficacy 0.01
Quizzes Completed -0.05
Practices Completed 0.00
Cognitive Ability -0.10
2: Computer Experience -0.10 0.61**  0.05**
Anxiety 0.64**
Web Development Self-efficacy -0.07
Training Self-efficacy 0.07
Quizzes Completed -0.05
Practices Completed 0.04
Cognitive Ability -0.06
Desire to Withdraw 0.25**

n = 186; * p<.05; **p<.01
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In the second step, off task was added. Below, each of these analyses is described in
detail. The results of these analyses are summarized in Table 25-33.

Hypothesis 7a predicted that off-task thoughts would be negatively related to
declarative knowledge scores. The set of control variables entered in the first step

accounted for significant variance in declarative knowledge scores (R2 =.32,F7,179) =

12.13, p <.001). Specifically, self-efficacy for the training program, the number of
practice exercises completed, and cognitive ability were significant. The addition of the
off-task thoughts in the second step resulted in a significant increase in variance

explained (AR2 =.02, F(1, 178y =11.40, p <.001). Examination of the individual

parameters in Step 2 reveals that off-task thoughts did account for unique variance (b = -
142, 1=-2.13, p <.05), such that those with fewer off-task thoughts had higher
declarative knowledge scores. Thus, support was found for hypothesis 7a.

Hypothesis 7b predicted that off-task thoughts would be negatively related to
scores on the skills test. The set of control variables entered in the first step accounted

for significant variance in skill scores (R2 = .43, F(7,162)= 17.25, p <.001). Specifically,

computer experience, practice exercises completed, and cognitive ability were significant.
The addition of the off-task thoughts in the second step resulted in a significant increase
in variance explained (AR2 =.03, F(1,161) =16.94, p < .001). Examination of the
individual parameters in Step 2 reveals that off-task thoughts did account for unique
variance (b = -.187, 1 =-2.98, p <.01), such that those with fewer off-task thoughts had
higher skills scores. Thus, support was found for hypothesis 7b.

Hypothesis 7c predicted that off-task thoughts would be negatively related to post

training self-efficacy. This hypothesis was tested for both self-efficacy for creating web
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pages and self-efficacy for the training program. With regards to creating web pages, the
set of control variables entered in the first step accounted for significant variance in post
training self-efficacy (R2 =.52, F(7,179) = 27.50, p <.001). Specifically, computer
experience, self-efficacy for the tfaining program, and self-efficacy for using the Internet
more generally exercises were significant. The addition of off-task thoughts in the
second step resulted in a significant increase in variance explained (AR2 =.07, F(1, 178)
=31.50, p <.001). Examination of the individual parameters in Step 2 reveals that off-
task thoughts did account for unique variance (b = -.285, t =-5.40, p <.001), such that

those with fewer off-task thoughts had higher self-efficacy for creating web pages. With

regards to self-efficacy for the training program, the set of control variables entered in the

first step accounted for significant variance in post training self-efficacy (R2 =.53, F3,

179) = 28.50, p <.001). Specifically, computer experience and self-efficacy for the
training program were significant. The addition of off-task thoughts in the second step
resulted in a significant increase in variance explained (AR2 =.07, F(1,178)=32.26,p <

.001). Examination of the individual parameters in Step 2 reveals that off-task thoughts
did account for unique variance (b = -.278, t =-5.31, p <.001), such that those with fewer
off-task thoughts had higher self-efficacy for the training program. Thus, support was
found for hypothesis 7c with regards to both types of post training self-efficacy.

Hypothesis 7d predicted off-task thoughts would be negatively related to
satisfaction with the training. Support was found for hypothesis 7d for two of the four
satisfaction measures. These results are discussed in detail below.

For satisfaction with practice opportunities, the set of control variables entered in

the first step accounted for significant variance in satisfaction ratings (R2 =.19, F(7,179) =
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5.87, p <.001). Specifically, the number of practice exercises completed was significant
and the number of quizzes completed was nearly significant at p <.059. The addition of
off-task thoughts in the second step failed to account for incremental variance in
satisfaction ratings. Thus, this hypothesis was not supported for practice opportunities.

For satisfaction with training order/sequencing, the set of control variables

entered in the first step accounted for significant variance in satisfaction ratings (R2 =.13,

F(7,179) = 3.89, p <.001). Specifically, the number of practice exercises completed and
pre-training anxiety were significant; computer experience was nearly significant at the p
=.55 level. The addition of off-task thoughts in the second step resulted in a significant
increase in variance explained (AR2 =.03, F(1, 178y =4.15, p < .001). Examination of the

individual parameters in Step 2 reveals that off-task thoughts did account for unique
variance (b =-.173, 1 =-2.31, p <.001), such that those with fewer that off-task thoughts
had higher satisfaction with the training order/sequencing.

For general satisfaction with training, the set of control variables entered in the
first step accounted for significant variance in satisfaction ratings (R2 =.12, F7,179) =
3.36, p <.01). Specifically, the number of practice exercises completed and self-efficacy
for the training program were significant. The addition of off task thoughts in the second
step resulted in a significant increase in variance explained (AR2 =.07, F(4,178)=5.02 p <
.001). Examination of the individual parameters in Step 2 reveals that off task thoughts
did account for unique variance (b = -.285, t =-3.85, p <.001), such that those with fewer
off task thoughts had higher general satisfaction with the training.

Finally for satisfaction with feedback, the set of control variables entered in the

first step accounted for significant variance in satisfaction ratings (R2 =.10, F(7,179) =
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2.81, p <.01). Specifically, the number of practice exercises completed and self-efficacy
for the training program were significant. The addition of off-task thoughts in the second
step failed to account for incremental variance in satisfaction ratings. Thus, this
hypothesis was not supported for satisfaction with feedback.

Hypothesis 7e predicted that off-task thoughts will be positively related to state
anxiety. The set of control variables entered in the first step accounted for significant
variance in post training anxiety (R2 =.55, F(7,179) = 31.66, p < .001). Specifically, pre-
training anxiety was significant and the number of practice exercises completed and
cognitive ability were nearly significant at p=.56 and p = .66 levels respectively. The
addition of off-task thoughts in the second step resulted in a significant increase in

variance explained (AR2 =.05, F(1,178)=33.72, p <.001). Examination of the individual

Table 25. Hierarchical Regression Analysis Results for Hypothesis 7
(Declarative Knowledge)

Step: Variable B R AR?
1: Computer Experience 0.02 0.32%*  (.32%*
Anxiety 0.06
Web Development Self-efficacy -0.09
Training Self-efficacy 0.2*
Quizzes Completed 0.07
Practices Completed 0.31**
Cognitive Ability 0.33%*
2: Computer Experience 0.00 0.34**  0.02*
Anxiety 0.09
Web Development Self-efficacy -0.08
Training Self-efficacy 0.19*
Quizzes Completed 0.07
Practices Completed 0.29**
Cognitive Ability 0.3**
Off Task Thoughts -0.14

n = 186; * p<.05; **p<.01
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Table 26. Hierarchical Regression Analysis Results for Hypothesis 7 (Skills)

Step: Variable B R AR?
1: Computer Experience 0.25**  0.43**  (0.43**
Anxiety -0.06
Web Development Self-efficacy -0.12
Training Self-efficacy 0.09
Quizzes Completed 0.03
Practices Completed 0.49**
Cognitive Ability 0.21**
2: Computer Experience 0.22**  0.46**  0.03**
Anxiety -0.02
Web Development Self-efficacy -0.10
Training Self-efficacy 0.08
Quizzes Completed 0.03
Practices Completed 0.47**
Cognitive Ability 0.17**
Off Task Thoughts -.19%*

n = 169; * p<.05; **p<.01

Table 27. Hierarchical Regression Analysis Results for Hypothesis 7
(Web Development Self-Efficacy)

Step: Variable B R® AR?
1: Computer Experience 0.21**  0.52**  (0.52**
Anxiety 0.02
Web Development Self-efficacy  0.34**
Training Self-efficacy 0.23**
Quizzes Completed 0.05
Practices Completed 0.10
Cognitive Ability 0.01
2: Computer Experience 0.16 0.59**  0.07**
Anxiety 0.09
Web Development Self-efficacy  0.37**
Training Self-efficacy 0.21**
Quizzes Completed 0.06
Practices Completed 0.07
Cognitive Ability -0.04
Off Task Thoughts - 28**

n = 186; * p<.05; **p<.01
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Table 28. Hierarchical Regression Analysis Results for Hypothesis 7

(Post-Training Self-Efficacy)

Step: Variable B R AR?
1: Computer Experience 0.18 0.53**  (.53**
Anxiety -0.01
Web Development Self-efficacy -0.01
Training Self-efficacy 0.58**
Quizzes Completed -0.06
Practices Completed 0.12
Cognitive Ability 0.09
2: Computer Experience 0.14* 0.59**  0.07*
Anxiety 0.06
Web Development Self-efficacy  0.01
Training Self-efficacy 0.56**
Quizzes Completed -0.05
Practices Completed 0.08
Cognitive Ability 0.03
Off Task Thoughts -28**

n = 186; * p<.05; **p<.01

Table 29. Hierarchical Regression Analysis Results for Hypothesis 7

(Satisfaction with Practice)

Step: Variable B R AR?
1: Computer Experience -0.09 0.19**  0.19**
Anxiety -0.09
Web Development Self-efficacy  0.07
Training Self-efficacy -0.02
Quizzes Completed -0.16
Practices Completed 0.5%*
Cognitive Ability -0.04
2: Computer Experience -0.09 0.19%*  0.00
Anxiety -0.08
Web Development Self-efficacy  0.08
Training Self-efficacy -0.03
Quizzes Completed -0.16
Practices Completed 0.5%*
Cognitive Ability -0.04
Off Task Thoughts -0.01

n=186; * p<.05; **p<.01

147



Table 30. Hierarchical Regression Analysis Results for Hypothesis 7
(Satisfaction with Order)

Step: Variable B R? AR?
1: Computer Experience 0.19* 0.13*%*  (0.13**
Anxiety -22%*
Web Development Self-efficacy -0.19
Training Self-efficacy 0.13
Quizzes Completed -0.08
Practices Completed 0.2*
Cognitive Ability 0.07
2: Computer Experience 0.16 0.16**  0.03*
Anxiety -0.18
Web Development Self-efficacy -0.17
Training Self-efficacy 0.12
Quizzes Completed -0.08
Practices Completed 0.18*
Cognitive Ability 0.04
Off Task Thoughts -0.17*

n = 186; * p<.05; **p<.01

Table 31. Hierarchical Regression Analysis Results for Hypothesis 7 (Training)
2

2

Step: Variable B R AR
1: Computer Experience 0.03 0.12**  0.12**
Anxiety -0.10
Web Development Self-efficacy -0.09
Training Self-efficacy 0.29
Quizzes Completed -0.06
Practices Completed 0.21
Cognitive Ability 0.01
2: Computer Experience -0.02 0.18**  0.07**
Anxiety -0.03
Web Development Self-efficacy -0.07
Training Self-efficacy 0.27
Quizzes Completed -0.05
Practices Completed 0.17*
Cognitive Ability -0.04
Off Task Thoughts -28**

n = 186; * p<.05; **p<.01
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Table 32. Hierarchical Regression Analysis Results for Hypothesis 7 (Feedback)

2 2

Step: Variable B R AR
1: Computer Experience -0.06 0.10** 0.10**
Anxiety -0.07
Web Development Self-efficacy -0.13
Training Self-efficacy 0.32**
Quizzes Completed -0.02
Practices Completed 0.2*
Cognitive Ability -0.11
2: Computer Experience -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>